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[bookmark: _Toc12964240]Scope
The CAT-iq Application Guideline has been developed by the DECT Forum and forms the basis of the CAT-iq Application Test Suite. Together with conventional profile, audio and RF testing the latter will become part of CAT-iq 2.1 certification. Successful completion of the test suite will be a pre-requisite for certification. The CAT-iq Application Guide and Test Suite are essentially tools for PP and FP manufacturers. Following the recommendations of the Application Guideline will improve the usability of CAT-iq implementations and underpin the retail market for equipment manufacturers. 
This guideline is the output of extensive testing using all available CAT-iq certified products. All recommendations in this document supply a reference to the relevant part of the ETSI specification for CAT-iq 2.0 which in turn is derived from the DECT Forum CAT-iq Feature Requirement Specification. The objective of the guideline and hence the test suite is to narrow down the scope for interpretation in feature implementation to ensure a consistent and improved user experience. The ensuing Test Suite will contain the tests necessary to guarantee that.

[bookmark: _Toc498593681][bookmark: _Toc498595371][bookmark: _Toc496782146][bookmark: _Toc496782323][bookmark: _Toc496782499][bookmark: _Toc496782737][bookmark: _Toc498593682][bookmark: _Toc498595372][bookmark: _Toc496782147][bookmark: _Toc496782324][bookmark: _Toc496782500][bookmark: _Toc496782738][bookmark: _Toc498593683][bookmark: _Toc498595373][bookmark: _Toc496782148][bookmark: _Toc496782325][bookmark: _Toc496782501][bookmark: _Toc496782739][bookmark: _Toc498593684][bookmark: _Toc498595374][bookmark: _Toc12964241]References
[1] 	ETSI TS 102 527-3 V1.6.1 (2014-01)
[2]	DECT Forum Test Plan Design Report anon 1V1 20170628.pdf
[3]	ETSI Drafting Rules (Verbal forms for the expression of provisions)

[bookmark: _Toc12964242]Terms and definitions
[bookmark: _Toc12964243]Abbreviations
Abbreviations can be found in [1] chapter ‘3.3 Abbreviations’.
[bookmark: _Toc12964244]Symbols
Symbols can be found in [1] chapter ‘3.2 Symbols’.




[bookmark: _Toc12964245]Expressions
In the present document “shall”, “shall not”, “should”, “should not” are used and to be interpreted as described in the ETSI Drafting Rules [3]:
	Verbal form
	Equivalent expressions for use in exceptional cases

	shall
	is to 
is required to 
it is required that 
has to only ... 
is permitted 
it is necessary

	shall not
	is not allowed [permitted] [acceptable] [permissible]
is required to be not
is required that ... be not 
is not to be

	should
	it is recommended that 
ought to

	should not
	it is not recommended that 
ought not to



[bookmark: _Toc12964246]Best practise implementation
The verbal form of the terms “should” and “should not” will be used in the present document as “best practise” recommendations. Using “should” means that for achieving the best interoperability result the Application Guideline has to be followed for the device implementation. But it is not meant to be a hard requirement to pass the related test cases. 
The verbal form of the terms “shall” and “shall not” are meant to be hard requirements. Not following these recommendations in the implementation will result in failing the related test cases. 
[bookmark: _Toc12964247]Optional Requirements
An optional requirement can or cannot be implemented by the manufacturer. If the feature is implemented and if it is declared to be implemented in the PICS (protocol implementation conformance statement) documentation, it will be part of the test in the test suite. 



[bookmark: _Toc12964248] Application guidelines

	
	Application Guideline
	CAT- iq 2.0 FP
	CAT-iq 2.0 PP
	CAT-iq 2.1  FP
	CAT-iq 2.1 PP

	1. Date and Time synchronization
	Mandatory
	Mandatory
	Mandatory
	Mandatory

	2. Collision Handling: Simultaneous List Access
	Mandatory
	Mandatory
	Mandatory
	Mandatory

	3. Call Waiting:  
	Mandatory
	Mandatory
	Mandatory
	Mandatory

	4. Multiple Calls:
	Mandatory
	Mandatory
	Mandatory
	Mandatory

	5. Handset to Line Attachment (multiple Lines)
	Optional
	Mandatory
	Optional
	Mandatory

	6. Call Forwarding
	Mandatory
	Mandatory
	Mandatory
	Mandatory

	7. Event Notifications
	Mandatory
	Mandatory
	Mandatory
	Mandatory

	8. Line selection
	Optional
	Mandatory
	Optional
	Mandatory

	9. Implicit Call Intrusion
	Optional
	Optional
	Mandatory
	Mandatory

	10. Explicit Call Intrusion
	Optional
	Optional
	Optional
	Optional

	11. No Emission Mode:
	Optional
	Optional
	Optional
	Optional

	12. Permanent and temporary CLIR
	Optional
	Optional
	Mandatory
	Mandatory



[bookmark: _Toc12964249]Date and Time Synchronisation
[bookmark: _Toc12964250]Description
The date and time synchronisation feature allows to synchronize date and time on the DECT system. From FP to all registered PPs or from one registered PP to the FP. 
[bookmark: _Toc12964251]Requirement Designator
This feature is Mandatory for CAT-iq 2.0 PP and FP devices. 
[bookmark: _Toc498595385][bookmark: _Toc498593694][bookmark: _Toc498595386][bookmark: _Toc12964252]Functional Requirements
[bookmark: _Toc12964253]General Requirements
DECT System time is in full responsibility of the FP. The FP shall whenever possible use Internet Time Servers, or any other comparable reference time source to set and maintain a correct system time. In case there is no such time source available (time server down, no IP connection, …), it shall be possible for the user to set the system time manually by PP UI or FP Web UI. 
To guarantee a correct time and date on PP side, the procedures described in [1], chapter ‘7.4.20.2 PT Date and Time recovery’ shall be applied. 
[bookmark: _Toc12964254]Fixed Part
The FP should be in control of the "Clock master" field and decide to set it whether to ‘FP’ or ‘PP’. As long as the FP cannot get a valid time from a reference time source, the field shall be set to ‘PP’. This allows any registered PP to set a valid system time. Once the FP does have access to a reference time source, the ‘Clock master’ field shall be set to ‘FP’. In any case, date and time update shall be performed to all PPs.
As default, the FP shall set the “Clock master” field to read only. 
[bookmark: _Toc498593698][bookmark: _Toc498595390][bookmark: _Toc12964255]Portable Part
The PP shall provide the possibility to set time and date in the UI. If the ‘Clock master’ field is set to “FP” and read only, the PP shall dynamically hide or shade the setting in the UI. 
[bookmark: _Toc12964256]Optional Requirements
If the FP provides the functionality to have a user chosen system time instead of using a reference or network time, the FP shall provide a Web UI setting to overrule the time from a reference time source. In this case the ‘Clock master’ field shall be set to ‘PP’ and the field shall be set to ‘editable’. These two settings could be named “Network time” and “Manual time”. 
[bookmark: _Toc12964257]Defaults and Settings
Default for Clock Master field = ‘PP’
[bookmark: _Toc12964258]References
[NG1.N.5] Date and Time synchronization [1]

[bookmark: _Toc12964259]Collision handling Simultaneous List Access
[bookmark: _Toc498593704][bookmark: _Toc498595396][bookmark: _Toc12964260]Description
Handling of collision scenarios when a FP allows several PP’s to access the same list concurrently, without blocking devices or harming the list access data base. 
[bookmark: _Toc12964261]Requirement Designator
This feature is Mandatory for CAT-iq 2.0 PP and FP devices. 
[bookmark: _Toc498595399][bookmark: _Toc12964262]Functional Requirements
[1], chapter ‘7.4.10.1 General considerations’ describes in detail list access handling including multiple accesses with collision handling. The collision prevention strategy is to avoid that more than one PP can change the content of the same list entry. This is done by locking an entry after an edit entry command is done on the same entry ID. 
[bookmark: _Toc12964263]General Requirements
Concurrent editing of the same entry shall be avoided. An edit attempt from a PP, to an entry which is already being edited by another PP, shall be rejected by the FP. 
[bookmark: _Toc12964264]Fixed Part
The FP shall reject an ‘edit entry’ command from a PP to an entry which is already edited with a negative acknowledgement with reject reason 'temporarily not possible' until the first editing PP has sent the corresponding "save entry" command or until the session is terminated.
Additionally, the FP shall temporarily prevent the "edit entry", "save entry" and "delete entry" commands for the entry from being used by other PPs, as well as the "delete list" command.
[bookmark: _Toc12964265]Portable Part
The PP shall react on rejecting an ‘edit entry’ command with reject reason 'temporarily not possible' with a well-chosen UI response, helping the user to understand that this feature is just temporarily not available. 
[bookmark: _Toc12964266]Optional Requirements
None
[bookmark: _Toc12964267]Defaults and Settings
None
[bookmark: _Toc12964268]References
[1], NG1.N.16 List access service

[bookmark: _Toc496782174][bookmark: _Toc496782351][bookmark: _Toc496782527][bookmark: _Toc496782765][bookmark: _Toc498593713][bookmark: _Toc498595407][bookmark: _Toc496782175][bookmark: _Toc496782352][bookmark: _Toc496782528][bookmark: _Toc496782766][bookmark: _Toc498593714][bookmark: _Toc498595408][bookmark: _Toc496782176][bookmark: _Toc496782353][bookmark: _Toc496782529][bookmark: _Toc496782767][bookmark: _Toc498593715][bookmark: _Toc498595409][bookmark: _Toc496782177][bookmark: _Toc496782354][bookmark: _Toc496782530][bookmark: _Toc496782768][bookmark: _Toc498593716][bookmark: _Toc498595410][bookmark: _Toc496782178][bookmark: _Toc496782355][bookmark: _Toc496782531][bookmark: _Toc496782769][bookmark: _Toc498593717][bookmark: _Toc498595411][bookmark: _Toc12964269]Call Waiting
[bookmark: _Toc498595413][bookmark: _Toc12964270]Description:  
Call waiting is the ability to indicate an incoming call to the PP user during an established call.
[bookmark: _Toc12964271]Requirement Designator
This feature is Mandatory for CAT-iq 2.0 PP and FP devices. 
[bookmark: _Toc498595416][bookmark: _Toc12964272]Functional Requirements
The call waiting feature allows informing a PP user about an incoming call during an already ongoing conversation, no matter if the conversation or the incoming call is internal or external. The user shall be informed acoustically and have the choice to accept this call or actively reject it.  
In case the DECT system provides the possibility to enable/disable the call waiting feature, enabling/disabling shall be a configuration option on FP side only. Enabling/Disabling configuration can be provided per PP and per Line. In case it is provided per PP, enabling/disabling has the same impact for internal and external calls on this PP. In case it is only provided per line, it will not be possible to disable call waiting on internal calls. 
The call waiting feature is implicitly influenced by the multiple call setting, which is not transparent for the end user. 
[bookmark: _Toc12964273]General Requirements
If call waiting is disabled, the FP shall be responsible not to send the call waiting indication to concerned PPs. 
[bookmark: _Toc12964274]Fixed Part
In case call waiting is disabled, no call waiting indication shall be sent to affected PPs or PPs which are attached to call waiting disabled lines. 
[bookmark: _Toc12548778][bookmark: _Toc12548937][bookmark: _Toc12964275][bookmark: _Toc12964276]Portable Part
It shall be possible to accept and reject a waiting call.
[bookmark: _Toc12964277]Optional Requirements
If call waiting can explicitly be enabled/disabled in a DECT System, then it should be possible to configure call waiting per line and/or PP in the FP Web UI. 
[bookmark: _Toc12964278]Defaults and Settings
Call waiting enabled. 
[bookmark: _Toc12964279]References
[1], 7.4.3.5.2 Call waiting indication (external or internal)
[1], NG1.N.7 Common parallel call procedures (external or internal)

[bookmark: _Toc12964280]Multiple Calls
[bookmark: _Toc12964281]Description
Multiple Calls is the ability to make multiple simultaneous external calls on one line. 
[bookmark: _Toc12964282]Requirement Designator
This feature is Mandatory for CAT-iq 2.0 PP and FP devices. 
[bookmark: _Toc498595427][bookmark: _Toc498595428][bookmark: _Toc12964283]Functional Requirements
With VoIP lines, it is possible to have several simultaneous calls on the same line, with one PP or several PPs. With PSTN lines, it is only possible to have a double call on one PP (one connection active, the other one on hold). 
If the "Multiple call" feature is implemented and used on a line, the line may be configured in "single call" mode, or in "multiple call" mode. If a VoIP Line is configured in "single call" mode, the behaviour of a PSTN line is simulated. If a PSTN Line is used in an FP, the line must be configured in "single call" mode and it shall not be possible to change the setting to "multiple call" mode.
On a multiple call line, configured in Single Call Mode, only one call can be active at a time on the line. Other calls (second, or further) are on-hold and can only become active by replacing the existing one on the same PP.
As such, only one PP can participate in the above activity.
So alternatively, a multi call line, configured in Single Call Mode, could be thought of as “Single Handset Mode”
There are 2 reasons to use Single Call Mode:  
1) Can be used as a Network Provider feature to restrict the capability of a line, either to simulate a legacy PSTN line behaviour or to have more possibilities to differentiate the service levels for telephony. 
2) Can be used by the end user to restrict his DECT system, that only one PP in his DECT system can have active calls at the same time.
When a line is in Single Call Mode, Call Waiting can only occur on the single PP with the active call. 
In case it is used as Network Provider feature, it shall not be possible to change the setting by the user. In case it is used as end user feature, the setting should be changeable by the WEB UI of the FP with a clear description of the consequences to other features like call waiting, call intrusion, etc. 
[bookmark: _Toc12964284]General Requirements
[bookmark: _Toc12964285]Fixed Part
If Multiple Call mode is just a Network provided setting, the WEB UI shall not provide the possibility to change the setting. In this case the ‘Multiple calls mode’ field shall be set to ‘not editable’. 

If Multiple Call mode is a user configurable setting, it shall be possible to change the setting in the WEB UI and the ‘Multiple calls mode’ field shall be set to ‘editable’. However, the user shall be precisely informed about the full impact of the change in the behaviour of the DECT system in the WEB UI. 
[bookmark: _Toc498595432][bookmark: _Toc498595433][bookmark: _Toc12964286]Portable Part
The PP should not provide the possibility to change the multiple call setting (octet Value in the Field 'Multiple calls mode').

In case it is supported anyway by the PP, the implementation shall provide a sufficient way to inform the user about the full impact of the change in behaviour of the DECT system. Additionally, the setting shall be hidden or shaded in case the ‘Multiple calls mode’ field is set to ‘not editable’.
[bookmark: _Toc498593733][bookmark: _Toc498595435][bookmark: _Toc12964287]Optional Requirements
None 
[bookmark: _Toc12964288]Defaults and Settings
Octet Value in the Field 'Multiple calls mode':
For PSTN line = "single call"
For VoIP line = "multiple call"
[bookmark: _Toc12964289]References
[1], NG1.N.15 Multiple calls

[bookmark: _Toc496782219][bookmark: _Toc496782396][bookmark: _Toc496782572][bookmark: _Toc496782810][bookmark: _Toc498593759][bookmark: _Toc498595461][bookmark: _Toc496782220][bookmark: _Toc496782397][bookmark: _Toc496782573][bookmark: _Toc496782811][bookmark: _Toc498593760][bookmark: _Toc498595462][bookmark: _Toc496782221][bookmark: _Toc496782398][bookmark: _Toc496782574][bookmark: _Toc496782812][bookmark: _Toc498593761][bookmark: _Toc498595463][bookmark: _Toc496782222][bookmark: _Toc496782399][bookmark: _Toc496782575][bookmark: _Toc496782813][bookmark: _Toc498593762][bookmark: _Toc498595464][bookmark: _Toc496782223][bookmark: _Toc496782400][bookmark: _Toc496782576][bookmark: _Toc496782814][bookmark: _Toc498593763][bookmark: _Toc498595465][bookmark: _Toc496782224][bookmark: _Toc496782401][bookmark: _Toc496782577][bookmark: _Toc496782815][bookmark: _Toc498593764][bookmark: _Toc498595466][bookmark: _Toc496782225][bookmark: _Toc496782402][bookmark: _Toc496782578][bookmark: _Toc496782816][bookmark: _Toc498593765][bookmark: _Toc498595467][bookmark: _Toc12964290]Handset to line attachment
[bookmark: _Toc498593767][bookmark: _Toc498595469][bookmark: _Toc12964291]Description
Handset to line attachment is the ability to attach and detach available lines in a DECT system to PPs in a multi-line environment.
[bookmark: _Toc12964292]Requirement Designator
This feature is Mandatory for CAT-iq 2.0 PP and FP devices. 
[bookmark: _Toc498595472][bookmark: _Toc12964293]Functional Requirements
If more than one line is available in a DECT system, the user shall have the possibility to choose for every registered PP, on which line it is ringing. This is done by attaching lines to a PP. 
[bookmark: _Toc12964295]General Requirements
The line attachment feature is used to define on which PP an incoming call for a certain line is presented, but it will also be used to present the user the available lines to setup a call from a PP. A DECT System shall have the possibility to attach available lines to PPs from the WEB UI but also from the PP UIs.
In case a PP is being detached from a line, the FP shall check if there is still at least one PP or an FXS port (if FXS devices presence can be recognized trustfully) attached to this line and in case there isn’t, the detaching request shall be rejected by the FP. 
[bookmark: _Toc12964296]Fixed Part
In case a line will be added in a DECT System that already has registered PPs, the user can choose what lines to attach to what PPs or the new line shall automatically be attached to all registered PPs 
In case a new PP is registered to a FP the user can choose what lines to attach to this PP or all available lines shall be attached automatically to the new PP. 
The default setting or pre-set shall be attaching all PPs or Lines.
[bookmark: _Toc501640209][bookmark: _Toc501640419][bookmark: _Toc503803816][bookmark: _Toc503803991][bookmark: _Toc501640210][bookmark: _Toc501640420][bookmark: _Toc503803817][bookmark: _Toc503803992][bookmark: _Toc12964297]Portable Part
If the field ‘Attached handsets’ of [1], chapter 7.4.11.4.3 DECT System Settings List’ is set to ‘not editable’, the PP shall hide or shade the setting in the PP UI.
If the user can choose what lines to attach to what PPs, the default setting or pre-set shall be attaching all PPs or Lines.
[bookmark: _Toc12964298]Optional Requirements
The FP can provide the configuration of an internal only telephony system setup. In such an internal only setup, the PPs and FXS port devices can just setup internal calls, but no external calls any more. 
If this feature is supported, the FP shall allow to detach all devices from the lines and no check needs to be done any more to prevent detaching all PPs. The functionality shall be treated as a feature, meaning that the activation/deactivation option shall be provided by the WEB UI to control this feature. The detaching of all PPs from a line shall be handled by this setting in the background (without transparent user information). 
In case internal only feature is activated, the FP shall set the field ‘Attached handsets’ of [1], chapter ‘7.4.11.4.3 DECT System Settings List’ to not editable for the PP. 
[bookmark: _Toc12964299]Defaults and Settings
None
[bookmark: _Toc12964300]References
[1], Multiple lines feature NG1.N.14
[1], 7.4.7.2 Terminal attachment and line settings

[bookmark: _Toc12964301]Call Forwarding (external calls)
[bookmark: _Toc498593777][bookmark: _Toc498595481][bookmark: _Toc12964302]Description
Call Forwarding is the ability to request a redirection of external incoming calls in the network. 
[bookmark: _Toc12964303]Requirement Designator
This feature is Mandatory for CAT-iq 2.0 PP and FP devices. 
[bookmark: _Toc498595484][bookmark: _Toc12964304]Functional Requirements
In some networks, call forwarding can be activated and deactivated fully on protocol level, other networks still use the legacy method of setting up a call and sending a DTMF ‘activation code’ as prefix to the call forwarding number. 
Both methods of initiating forwarding’s will be described from now on as “Protocol Forwarding” and “Legacy Forwarding”.
[bookmark: _Toc12964305]General Requirements
Whenever supported on network side the FP shall implement “Protocol Forwarding”. In case the FP is not designed for a specific network or if there is a chance that “Protocol Forwarding” will not work, “Legacy Forwarding” shall be implemented by default. 
[bookmark: _Toc12964306]Fixed Part 
[bookmark: _Toc12964307]Protocol Forwarding
With Protocol Forwarding the FP gets back the real forwarding status after activation or deactivation. It shall always represent this status in the corresponding Call Forwarding field and indicate any change of status with a list change indication. 
To indicate PPs that Protocol Forwarding is used on FP side, the length fields of activation and deactivation codes of the corresponding forwarding type shall be set and kept to zero. 
Call forwarding activation and deactivation codes shall not be configurable for the user.
[bookmark: _Toc12964308]Legacy Forwarding
In Legacy Forwarding the FP is activating or deactivating a forwarding on user request, but after activation or deactivation the FP does not know whether the request was successful or not. Anyway, the Value octet of the corresponding Call Forwarding field shall be kept to the value of the last activation request. 
Call forwarding activation and deactivation codes shall be configurable in the FP Web UI.
[bookmark: _Toc12964309]Portable Part
The PP shall provide the option to configure forwarding numbers for every forwarding type (CFU, CFB, CFNA) on each line the PP is attached to. The number shall be editable and permanently stored in the corresponding ‘call forwarding’ field in the line settings list, independently of the call forwarding status. Activation and deactivation functionality shall be provided for all redirection types and each line the PP is attached to. 
In case the call forwarding field holds activation and/or deactivation codes (length octets not 0), the PP knows that Legacy Forwarding is used. If the octet length is zero, Protocol Forwarding is used by the FP. 
[bookmark: _Toc12964310]Protocol Forwarding
With Protocol Forwarding the call forwarding status for each line is well known in a DECT system and the PP can read the status in the Value octet in each call forwarding field. 
The PP shall cache the status of the ‘value’ octet in the forwarding fields and provide the forwarding status as UI information to the user. The user shall be able to recognize easily if any call forwarding is activated on its attached lines. Any call forwarding status change, indicated by list change indication, shall be immediately indicated to the user. 
In Protocol Forwarding a forwarding status is either on or off. This shall be considered in the PP UI concept.
[bookmark: _Toc12964311]Legacy Forwarding
With Legacy Forwarding the real call forwarding status is unknown in a DECT system. Thus, the PP shall not use the Value octet of call forwarding field to indicate a forwarding status to the user. 
In legacy forwarding a forwarding is not switched on and off, it is either activated or deactivated. This shall be considered in the PP UI concept. The UI should always provide both options concurrently: activation and deactivation.
[bookmark: _Toc12964312]Optional Requirements
[bookmark: _Toc12964313]Protocol Forwarding
None
[bookmark: _Toc12964314]Legacy Forwarding
For open FP solutions which are not made to be used in just one dedicated network, the FP should provide a way for the user to set the codes or choose from an operator/country list in the WEB UI. By selecting the right Operator and/or Country, the activation/deactivation codes will be pre-set automatically by the FP. 
[bookmark: _Toc12964315]Defaults and Settings
[bookmark: _Toc12964316]Protocol Forwarding
CFU, CFNA, CFB ‘activation code length’ and ‘deactivation code length’ octets shall be set to zero. 
[bookmark: _Toc12964317]Legacy Forwarding
In case there are no specific codes to be used form network side, the following codes shall always be taken as default:
Call forwarding Unconditional (CFU): Activation: *21*, Deactivation: #21#
Call forwarding on No Answer (CFNA): Activation:  *61*, Deactivation: #61# 
Call forwarding on Busy subscriber (CFB): Activation: *67*, Deactivation: #67#
[bookmark: _Toc12964318]References
[1], Call forwarding [NG1.N.18]

[bookmark: _Toc12964319][bookmark: _Hlk496687399]Event Notifications
[bookmark: _Toc12964320]Description
Event Notifications are the ability to indicate the PP missed calls and missed voice messages based on the generic event notification mechanism.
[bookmark: _Toc12964321]Requirement Designator
This feature is Mandatory for CAT-iq 2.0 PP and FP devices. 
[bookmark: _Toc498595503][bookmark: _Toc12964322]Functional Requirements
Missed calls and stored voice messages in a message box shall be shown in the PP UI for each line the PP is attached to. As the PP can be attached to more than one line, it must be able to collect the message indications for every attached line and provide a solution to show the indications per line and/or a summary of the missed calls or voice messages in total. 
This information shall be updated instantly whenever the status on the FP or the network side changes, but also when the PP is newly registered to an FP, when the PP restarts after reset or power cycle or when it gets back in range of the FP.  
[bookmark: _Toc12964323]General Requirements
The FP shall be responsible to maintain the status of missed calls and voice messages and inform the PPs reliably by providing event notifications for both as specified in [1], chapter ‘7.4.1 Generic events notification’.
[bookmark: _Toc12964324]Fixed Part
In case voice message information is provided from network side, the FP shall keep a local cache of presence and count of available voice messages for every configured line. This local cache of status and count is needed to be able to resend message waiting- and missed call notifications any time a PP gets back in range, is new registered or power cycles (means every time a re-locate procedure is performed). In case of such a re-locate procedure from PPs, the local cache can be used to re-send voice message waiting- and missed call notifications for each attached line. 

In case no reliable message count for new voice messages can be provided from network side, the field < Event multiplicity> in the information element <Events notification> shall be toggled with the values zero and one. One shall be used in case there are voice messages available, zero if there are no messages available. 

The FP shall only send line related event notification to PPs which are attached to the specific line. 
[bookmark: _Toc12964325]Portable Part
The PP has two options to provide the number of missing calls or voice messages. Either as single numbers for each attached line or as a summarized count of all attached lines. The PP shall at least implement one of the following options to provide this information the end user, where missed calls and voice messages have to be indicated separately:
1) As a line related information on the same screen with line related counts of missing calls or voice messages 
2) As summarized count of all summed up missed calls or voice messages 
[bookmark: _Toc12964326]Optional Requirements
None
[bookmark: _Toc12964327]Defaults and Settings
None
[bookmark: _Toc12964328]References
[1] ‘7.4.1 Generic events notification’

[bookmark: _Toc12964329]Line Selection
[bookmark: _Toc498593804][bookmark: _Toc498595512][bookmark: _Toc12964330]Description
Line Selection is the ability to choose the line for an outgoing external call in a multi-line setup. 
[bookmark: _Toc501005969][bookmark: _Toc501006749][bookmark: _Toc501640245][bookmark: _Toc501640455][bookmark: _Toc503803852][bookmark: _Toc503804027][bookmark: _Toc12964331]Requirement Designator
The ‘Multiple lines [NG1.N.14]’ feature is Mandatory for CAT-iq 2.0 PPs.
The ‘Multiple lines [NG1.N.14]’ feature is Optional for CAT-iq 2.0 FPs. In case it is implemented, the implementation shall follow this guideline.
[bookmark: _Toc498595515][bookmark: _Toc12964332]Functional Requirements
The CAT-iq standard allows selecting the outgoing line for an external call by using the Multi Line and the Line Identification feature. As there is no possibility to set the preferred outgoing line as a system setting by the PP (not part of the DECT System Setting List), selecting the outgoing line by a PP can only be done by the call by call option during call setup. 
Only the FP has the capability to define and hold a “default” outgoing line persistently which is valid system wide. Thus, a good way for an implementation of a line selection by the PP is to provide a feature in the UI to select the line temporary for the next call. 
[bookmark: _Toc12964333]General Requirements
In a Multi-Line setup, it shall be possible to set a default line for outgoing calls on the FP and it shall be possible to select a temporary outgoing line for the next call on the PP, which overrules the default line on the FP side. 
[bookmark: _Toc12964334]Fixed Part
If the feature ‘Multiple lines [NG1.N.14]’ is supported by the FP, the FP shall provide the possibility to choose a dedicated default line for outgoing calls for each attached from the WEB UI. 
This default line shall be taken for every outgoing call from a PP, if the chosen line ID in the Call Setup is set to ‘none’ ('FP-managed line selection'). In case the PP chooses a valid line ID for the call setup which is not ‘none’, the FP shall setup the call with this line id instead of its default line ID ('PP-managed line selection').
[bookmark: _Toc12964335]Portable Part
The PP shall provide the possibility to temporarily choose a line for the next outgoing call. It shall only be possible to choose lines which are attached to the PP. Choosing this temporary line is done with ‘PP-managed line selection’ [1]. It shall be visible for the user that the call will be made with a dedicated line and not with the FP default line. After a successful call setup with a temporary chosen line, all calls will be made again with line ID ‘none’ by using ‘FP-manage line selection’ [1]. 
If the PP is only attached to one single line, it shall hide or shade the functionality to choose a temporary line in the UI. 
[bookmark: _Toc12964336]Optional Requirements
Additionally, to the temporary line selection on PP side, the PP UI can also provide the functionality of a static line selection. Static line selection must always be overruled by temporary line selections or calls from call lists. 
[bookmark: _Toc12964337]Defaults and Settings
PP Line ID shall be set to ‘none’ as default for outgoing calls.
[bookmark: _Toc12964338]References
[1], chapter ‘7.4.5 Line identification’
[1], Multiple lines [NG1.N.14]
[1], Line identification [NG1.N.12]

[bookmark: _Toc12964339]Implicit Call Intrusion
[bookmark: _Toc501005979][bookmark: _Toc501006759][bookmark: _Toc501640255][bookmark: _Toc501640465][bookmark: _Toc503803862][bookmark: _Toc503804037][bookmark: _Toc12964340]Description
This feature mimics the behaviour of a PSTN line with multiple phones connected. Thus, this will only work with a real PSTN line or a VoIP line, configured as legacy PSTN mode. It can also be seen as a simple way of setting up a 3PTY conference on PSTN lines. 
Implicit Call Intrusion allows a PP user to take part in an already ongoing call between another PP and an external partner. An intrusion shall always be indicated clearly to the intruding PP, but as well to the users already in the established call, as an acoustic indication. 
[bookmark: _Toc12964341]Requirement Designator
Call intrusion is Optional for CAT-iq 2.0 PP and FP devices. 
In case it is implemented, the implementation shall follow this guideline. For the PP, either ‘Explicit Call Intrusion’ or ‘Implicit Call Intrusion’ or both shall be supported. The FP shall support both intrusion types.  
[bookmark: _Toc501640258][bookmark: _Toc501640468][bookmark: _Toc503803865][bookmark: _Toc503804040][bookmark: _Toc12964342]Functional Requirements
[bookmark: _Toc12964343]General Requirements
In VoIP DECT systems it is quite common that a PP user can only setup a call with a destination number involved. This is different from legacy PSTN DECT systems, where it was more common to setup a call without a number and getting a dial tone from the network first. As implicit call intrusion mimics the behaviour of a PSTN line usage, the PP shall also be able to setup a call without a number if the feature implicit call intrusion is supported. 
[bookmark: _Toc12964344]Fixed Part
None 
[bookmark: _Toc12964345]Portable Part
The UI shall provide a way to setup a call without a number to simplify using this feature (mimic PSTN DECT phone PP behaviour). It is quite common to do this by long pressing the ‘off- hook’ button or pressing the loudspeaker key if available. Also providing a separate ‘key’ or menu function to initiate a call setup with no number, named as dedicated ‘intrusion’ function, is a feasible option. 
The PP shall provide a UI setting to set the ‘Value’ octet in the ‘intrusion call’ field of the Line Settings List for each line the PP is attached to. In case the feature is not supported by the FP, the PP shall hide or shade the setting in the UI.  
[bookmark: _Toc12964346]Optional Requirements
In case call intrusion is not allowed as such in the network, the FP shall initialize the ‘intrusion call’ field with intrusion disabled and it shall not allow to change this setting. 
[bookmark: _Toc12964347]Defaults and Settings
None
[bookmark: _Toc12964348]References
[1], 7.4.3.8 Intrusion call (from PP to FP)
[1], NG1.N.10

[bookmark: _Toc494215436][bookmark: _Toc12964349]Explicit Call Intrusion
[bookmark: _Toc494215437][bookmark: _Toc12964350]Description
Explicit Call Intrusion is the ability to intrude with a PP into an explicit chosen external call. (or an internal call for handset intrusion) Handset intrusion is both external and Internal.
[bookmark: _Toc12964351]Requirement Designator
[bookmark: _Toc494215438]Call intrusion is Optional for CAT-iq 2.0 PP and FP devices. 
In case it is implemented, the implementation shall follow this guideline. For the PP, either ‘Explicit Call Intrusion’ or ‘Implicit Call Intrusion’ or both shall be supported. The FP shall support both intrusion types.   
[bookmark: _Toc501640269][bookmark: _Toc501640479][bookmark: _Toc503803876][bookmark: _Toc503804051][bookmark: _Toc12964352]Functional Requirements
If this feature is supported, the PP UI shall provide a way to intrude into an ongoing call in the DECT system. The PP shall provide at least one of the 2 intrusion types, that means either ‘handset intrusion’ or ‘line intrusion’ or both. The FP shall support both.
[bookmark: _Toc494215439][bookmark: _Toc12964353]General Requirements
If supported, ‘Handset intrusion’ and/or ‘line intrusion’ shall always be possible, when the FP capability bit a32 of the "Extended higher layer capabilities (part 2)" is set (EN 300 175-5 [5], clause F.3). 
Intrusions into calls related to an external line can be switched on and off when changing the ‘Value’ octet in the ‘intrusion call’ field of the Line Settings List. Since this is a line related configuration, it shall only affect ‘line intrusions’ and ‘handset intrusions’ where external lines are involved, but it shall not have an effect on ‘handset intrusions’ to internal calls only. 
[bookmark: _Toc494215440][bookmark: _Toc12964354]Fixed Part
[bookmark: _Toc12964355]Handset Intrusion
In case of ‘handset intrusion’ the FP shall perform the following checks when a PP is requesting an intrusion:
· Intrusion is enabled by the “Extended higher layer capabilities (part 2)".
· The requesting handset is involved in only 1 active voice call, meaning it is not in a conference call, not on-hold and also does not have a held connection in addition to its active connection.
If all above criteria are fulfilled, the FP shall allow the intruding PP to participate in the call by establishing a conference call, otherwise it shall use the “Busy system or line notification” procedure of [1], clause 7.4.8.3 for releasing the call of the requesting handset.

In case of a wildcard ‘handset intrusion’ ([1] “7.4.3.8.2 explicit intrusion call”) the FP shall check if there is only one active voice call in the system, as additional criteria to the above criteria.
[bookmark: _Toc12964356]Line Intrusion
In case of ‘line intrusion’ the FP shall perform the following checks when a PP is requesting an intrusion:
· Intrusion is enabled by the “Extended higher layer capabilities (part 2)" 
· Line intrusion on the requesting line is enabled in the ‘intrusion call’ field of the line settings list
If all above criteria are fulfilled, the FP shall allow the intruding PP to participate in the call by establishing a conference call, otherwise is shall send busy tone to the PP and release its call setup.
[bookmark: _Toc501005997][bookmark: _Toc501006777][bookmark: _Toc501640275][bookmark: _Toc501640485][bookmark: _Toc503803882][bookmark: _Toc503804057][bookmark: _Toc494215441][bookmark: _Toc12964357]Portable Part
The PP UI shall provide an easy way to select between ‘line intrusion’ and ‘handset intrusion’, in case both intrusion types are supported. In case of ‘line intrusion’, all lines the PP is attached to shall be presented as choice. In case of a ‘handset intrusion’ it shall be possible to perform an intrusion based on the wildcard procedure ([1] “7.4.3.8.2 explicit intrusion call”). If the FP cannot perform a wildcard intrusion because there is more than just one intrusion possibility, the content of the Internal Names List shall be presented to choose a specific PP for the intrusion procedure. 
The PP shall provide an UI setting to set the ‘Value’ octet in the ‘intrusion call’ field of the Line Settings List for all lines the PP is attached to. In case the feature is not supported by the FP, the PP shall hide or shade the setting in the UI setting.  
[bookmark: _Toc494215442][bookmark: _Toc12964358]Optional Requirements
None
[bookmark: _Toc494215443][bookmark: _Toc12964359]Defaults and Settings
None 
[bookmark: _Toc494215444][bookmark: _Toc12964360]References
[1], 7.4.3.8 Intrusion call (from PP to FP)
[1], NG1.N.10

[bookmark: _Toc12964361]No Emission Mode 
[bookmark: _Toc501640281][bookmark: _Toc501640491][bookmark: _Toc503803888][bookmark: _Toc503804063][bookmark: _Toc12964362]Description
No Emission Mode is the ability to deactivate all radio transmissions in a DECT FP when it does not handle any connection. 
[bookmark: _Toc12964363]Requirement Designator
The feature is just Optional for CAT-iq 2.0 FPs and PPs. In case it is implemented, the implementation shall follow this guideline.
[bookmark: _Toc498595546][bookmark: _Toc12964364]Functional Requirements
No emission mode can have the status enabled, where the DECT system will enter the no emission mode if all criterions are fulfilled. I can also be disabled, meaning that even if all criterions are fulfilled, the FP shall not enter no emission mode. 
If no emission mode is enabled, it can have to states: 
“active” -> meaning that the FP has initiated the no emission sequence and FP and all PPs are in active no emission state
“not active” -> meaning that FP is sending out the dummy bearer and PPs are synchronised to the FP dummy, which is the normal passive state in a DECT system
[bookmark: _Toc12964365]General Requirements
No emission status enabled/disabled is controlled by the field ‘Emission mode’ in the DECT System Setting List. 
[bookmark: _Toc12964366]Fixed Part
If no emission mode is not supported by the FP, the FP shall indicate this to the PP with the absence of the field ‘Emission mode’ in the DECT System Settings list.

If no emission mode is supported by the FP, the field ‘Emission mode’ shall be content of the DECT Setting List and marked as editable. 
[bookmark: _Toc12964367]Portable Part
If no emission mode is supported by the PP, it shall provide a setting to activate/deactivate it by changing the 'Emission mode' field entry in the DECT System Setting List. Additionally, a visual indication in the UI status display shall inform the user about the state of the no emission mode which can be “active” (all PPs and FP have entered no emission state) and “not active”. 
If the field ‘Emission mode’ is not available in the DECT System Setting List, the PP shall hide or shade the configuration of the no emission mode in the UI.
[bookmark: _Toc12964368]Optional Requirements
If no emission mode is supported by the FP and the FP provides a WEB UI access, it should be possible to enable or disable the feature. 
[bookmark: _Toc12964369]Defaults and Settings
None 
[bookmark: _Toc12964370]References
[1] NG1.M.5

[bookmark: _Toc12964371]Permanent and temporary CLIR
[bookmark: _Toc12964372]Description
Permanent CLIR and temporary CLIR are the ability to suppress the outgoing number (calling party number) at the called party side. 
[bookmark: _Toc501006014][bookmark: _Toc501006794][bookmark: _Toc501640293][bookmark: _Toc501640503][bookmark: _Toc503803900][bookmark: _Toc503804075][bookmark: _Toc12964373]Requirement Designator
The feature is just Optional for CAT-iq 2.0 FPs and PPs. In case it is implemented, the implementation shall follow this guideline.
[bookmark: _Toc12964374]Functional Requirements
The user shall have the possibility to suppress his number permanently. Permanent CLIR is a line dependent feature. 
 Additionally, it shall be possible to use CLIR on a call by call base. 
[bookmark: _Toc12964375]General Requirements
None
[bookmark: _Toc12964376]Fixed Part
In case it is not possible for the FP to activate CLIR on network side, it shall indicate this to the PP by rejecting a change of the Value Octet in the Permanent CLIR field. 
If the activation state of CLIR is known by the FP (e.g. due to reliable network feedback), it shall represent the state in the Value octet of the Permanent CLIR field. If the status is unknown, it shall always set the value field corresponding the last activation or deactivation request from the user. 
[bookmark: _Toc501640298][bookmark: _Toc501640508][bookmark: _Toc503803905][bookmark: _Toc503804080][bookmark: _Toc501640299][bookmark: _Toc501640509][bookmark: _Toc503803906][bookmark: _Toc503804081][bookmark: _Toc12964377]Portable Part
The PP UI shall provide a configuration option to set and re-set the permanent CLIR feature by changing the Value octet of the Permanent CLIR field. The feature shall only be configurable for lines the changing PP is attached to. 
The PP shall also support UI controlled temporary CLIR as specified in [1], ‘7.4.12.3 Temporary CLIR mode (call by call)’. The ‘CLIR invocation’ code shall be configurable in the PP UI.
[bookmark: _Toc12964378]Optional Requirements
None
[bookmark: _Toc12964379]Defaults and Settings
Network dependent activation and deactivation codes, if codes are needed for activation/deactivation. 
[bookmark: _Toc12964380]References
[1], NG1.N.17 Calling line identity restriction
[1], 7.4.12.3 Temporary CLIR mode (call by call)


[bookmark: _Toc12964381]ANNEX A: Goal of description / motivation
This chapter provides a list of improvements for each feature as a result of the cross test. The target of the Application Guideline is that it will cover all below listed issues. The list also helps to understand the background of the chosen specification approach.
[bookmark: _Toc12964382]Date and Time Synchronization
· An FT shall always use proper and reliable time source
· If there is no reliable time source available in a system or the user wants his very own system time, he shall be able to set “his/hers own” time with the PP
· PPs which re-locate due to power cycle, back in range or a registration process shall always get the system time right after the re-locate procedure
· The FP only controls the clock master bit (as direct consequence of the above requirements)
[bookmark: _Toc12964383]Collision handling Simultaneous List Access
· Prevent the FP from corrupt data in its list storage or data base (protect data integrity)
· Define handling of "blocked" lists for PPs and FP and let the user know that the list it is just temporarily not accessible
[bookmark: _Toc12964384]Call Waiting
· Try to simplify the very complex feature that a user is able to understand and differentiate that call waiting can applied/activated per line, per PP, internal or external
· Reduce complexity and improve usability by focusing the configuration of the call waiting feature to the FP only where an easily understandable user description can be provided thanks to the powerful WEB UI
· Consolidate the huge variety of different behaviours to a reduced subset of implementations
[bookmark: _Toc12964385]Multiple Calls
· The Multiple Call setting has a huge impact on many features in CAT-iq and has been confusing the manufactures and product managers since the beginning. There is no compelling reason why a user should be able to change it. Either there really is a PSTN line the FP is connected to or the network provider wants to provide (mimics) the functionality of a PSTN line due to service related reasons.
· As a consequence of the above, prevent miss configuration of DECT systems by allowing to change the setting only on FP side, if it is a feature provided by the system or network supplier.
[bookmark: _Toc12964386]Handset to line attachment
· This feature is not supported in many PPs and if, the implementations are pretty different. 
· The description aims to harmonize the way the feature should be implemented and presented to CAT-iq users
· Prevent to have external incoming calls which “die” in the FP because no PP is ringing any more in case of misconfiguration
[bookmark: _Toc12964387]Call Forwarding (external calls)
· In case of activation/deactivation-based forwarding’s, there is no good solution provided by the CAT-iq/DECT standard to support the feature because the network cannot provide feedback whether an activation procedure has worked or not. Thus, the feature will be separated into a “good” solution (protocol based) and a “poor” solution (with activation codes). The two solutions shall be specified separately to get the best out of both. 
· For legacy (activation/deactivation code based) forwarding’s default codes shall be required at FT side, as they are a “pseudo standard” at least within Europe. 
[bookmark: _Toc12964388]Event Notifications
· Try to get the same behaviour of missed call and voice message notification handling and having the same view (numbers) on PP displays
· Prevent notification issues and missed notifications after re-locate procedures due to power cycle, registration and getting back in RF range
[bookmark: _Toc12964389]Line Selection
· This feature is not supported in many PPs and if, the implementation is done quite differently between PP suppliers. 
· Find a way to harmonize the feature implementation and presentation to CAT-iq users without heavy restrictions on implementation freedom
· Prevent bad implementation approaches on FP side as seen in the interop tests
[bookmark: _Toc12964390]Implicit Call Intrusion
· Mimics the behaviour of PSTN Line and should only be used on real PSTN FP lines which are in fact not very relevant any more in VoIP based home gateways. 
· Provide a way to setup a call on the PP without the need to dial a number just for easier usage of the implicit call intrusion feature
[bookmark: _Toc12964391]Explicit Call Intrusion
· Solve the problem with 'handset intrusion' which is independent from the list access setting for intrusion call 	
· Define a common way to use this feature on PPs as there are not (or not many) implementations available yet
[bookmark: _Toc12964392]No Emission Mode
· Unify the way NEMO is indicated and configured by the user (enabled / disable / active / not active)
[bookmark: _Toc498593861][bookmark: _Toc498595576][bookmark: _Toc12964393]Permanent and temporary CLIR
· If CLIR is not supported on a protocol base by the network but only an activation/deactivation code base, there simply is no good solution in CAT-iq/DECT to support this feature because the network can provide no feedback about the real activation status. 
· Provide a feedback to the PP if the FP knows that CLIR is not supported
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