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Change in Clause 4.4

4.4
Priority Radio Resource Queuing

Priority Service assumes a signalling channel is always available.

When a Priority Service call encounters a “no radio available” condition in the call path involving an access or egress air-interface, or both, and,

-
at call origination, and upon recognition of the Priority Service dialing pattern, the Priority Service call is queued in the cell serving the calling party and processed for the next available radio channel in that cell in accordance with the caller’s priority level and call initiation time.

-
at call termination upon recognition of a priority call indication in an incoming call, the Priority Service call is queued in the cell serving the called party and processed for the next available radio channel in that cell in accordance with the call’s priority level and arrival time.

End of Change in Clause 4.4

Change in Clause 4.13

4.13
Priority Trunk Queuing

Priority Service shall be able to support queuing of Priority Service calls for trunk resources. Trunk queuing provides the capability to place a Priority Service call that has experienced a congestion condition for trunk resources (e.g., no circuit available) into a queue associated with a trunk group until a trunk becomes available or until a maximum trunk queuing time has expired. Priority Trunk Queuing applies to ISDN User Part (ISUP) and Multi-Frequency (MF) trunks.
End of Change in Clause 4.13

Change in Clause 5.4

5.4
Exception Procedures or Unsuccessful Outcome

At call origination, the following exceptions or unsuccessful outcomes can occur:

1
If the user invokes but is not subscribed to Priority Service, call setup is not allowed to proceed and the call is dropped.

2
If the user invokes and is subscribed to Priority Service but the user’s mobile set times out while the call is undergoing Priority Service call queue processing, the user’s mobile returns to the null state and the call is dropped.

3
If a user invokes and is subscribed to Priority Service, a radio channel is not available, and the queue for the cell is full, and the user’s Priority Service priority is lower than all of the Priority Service calls in the queue, the call is dropped.

4
If a user invokes and is subscribed to Priority Service, and is queued for a radio channel, but the user loses coverage, the call is removed from the queue and is dropped.

5
If a user invokes and is subscribed to Priority Service, and is queued for a radio channel, but the maximum allowed call time in queue expires before a radio channel becomes available in the cell, the call is removed from the queue and is dropped.

6
If a user invokes and is subscribed to Priority Service, and is queued for a trunk resource, but the user loses coverage, the call is removed from the trunk queue and is dropped.
7
If a user invokes and is subscribed to Priority Service, and is queued for a trunk resource, but the maximum allowed call time in queue expires before a trunk resource becomes available in the cell, the call is removed from the trunk queue and is dropped.
At call termination the following exceptions or unsuccessful outcomes can occur:

1
If a radio channel is not available and the queue for the cell is full, but the calling party’s priority is lower than all of the Priority Service calls in the queue, the call is not completed and the Service User is given an appropriate indication.

2
If the call is queued for a radio channel but the called party’s mobile loses coverage, the call is removed from the queue and the Service User is given an appropriate indication.

3
If the call is queued for a radio channel but the maximum allowed call time in queue expires before a radio channel becomes available in the designated terminating cell, the call is removed from the queue and the Service User is given an appropriate indication.

End of Change in Clause 5.4

Change in Clause 6.1.2

Table 2: Service Accessibility Gap Analysis

	Priority Service Requirement Item
	Description
	Service Accessibility Support
	Comments

	1
Priority Call Origination
	The user should receive priority access to voice or traffic channels on call origination.
	Supported
	Using appropriate Access Class(es) to prevent access attempts

	2
Priority Call Termination
	The user should receive priority call termination.
	Supported
	Using appropriate Access Class(es) to prevent response to pages

	3
Priority Progression
	The user should receive priority call treatment/progression through the mobile network(s). A priority call should be given higher priority over normal calls in the originating mobile network, to interconnected networks supporting priority (including the PSTN) and in the terminating network.
	Not supported
	

	4
Priority Radio Resource Queuing
	When a Priority Service call encounters a “no radio available” condition in the call path involving an access or egress air-interface, or both, and,

at call origination, and upon recognition of the Priority Service dialing pattern, the Priority Service call is queued in the cell serving the calling party and processed for the next available radio channel in that cell in accordance with the caller’s priority level and call initiation time.

at call termination upon recognition of a priority call indication in an incoming call, the Priority Service call is queued in the cell serving the called party and processed for the next available radio channel in that cell in accordance with the call’s priority level and arrival time.
	Not supported
	

	5
Priority Level
	The subscriber should be assigned one of n priority levels. Priority levels are defined as 1, 2, 3,…,n , with 1 being the highest priority level and n being the lowest priority level..
	Partially supported
	Ten (0-9) randomly allocated Access Classes. Five (11-15) special classes. Enumeration of special classes is not meant as a priority sequence. Priority Service priority levels could map to special Access Classes.

	6
Invocation on Demand
	Priority Service is invoked only when requested and an idle voice or traffic channel required for an origination request is not available.
	Not supported
	

	7
Applicability to Telecommunications Services
	Priority Service shall be applicable to voice and data telecommunications services that require a voice or traffic channel assignment.
	Supported
	

	8
Authorization
	A subscriber invoking Priority Service on call origination is authorized based on the caller’s subscription. It should also be possible for an additional second level of authentication (e.g., by the use of PIN) to identify that the user is authorized to make a priority call. In this case, authorization of the subscriber may be realized by the usage of a PIN.
	Supported
	Access Classes stored in the SIM.

	9
Priority Service service code
	Priority Service is manually requested by adding on the Priority Service service code to the origination request.
	Not supported
	

	10
Roaming 
	Priority Service shall be supported during roaming when the roaming network supports Priority Service.
	Partially supported
	Access classes 0-9 pertain to Home and Visited PLMNs.

Access classes 11 and 15 pertain to Home PLMN only.

Access classes 12, 13, and 14 pertain to Home and Visited PLMNs of home country only.

	11
Handover
	Priority Service shall be supported during handover.
	Not supported
	

	12
Priority Service charging data record
	The system should record the following Priority Service charging data information, in addition to non-Priority Service CDR information:

Priority Service invocation attempts, 

Call legs (origination and/or termination) on which Priority Service was used to gain access to the radio channel.

Recording of appropriate Priority Service information.
	Not supported
	

	13
Priority Trunk Queuing
	Priority Service shall be able to support queuing of Priority Service calls for trunk resources.
	Not supported
	


End of Change in Clause 6.1.2

Change in Clause 6.2.2

Table 5: eMLPP Gap Analysis

	Priority Service Requirement Item
	Description
	eMLPP Support
	Comments

	1
Priority Call Origination
	The user should receive priority access to voice or traffic channels on call origination.
	Supported
	Based on subscribed priority level

	2
Priority Call Termination
	The user should receive priority call termination.
	Supported
	Based on priority level of calling party

	3
Priority Progression
	The user should receive priority call treatment/progression through the mobile network(s). A priority call should be given higher priority over normal calls in the originating mobile network, to interconnected networks supporting priority (including the PSTN) and in the terminating network.
	Supported
	Requires interworking with ISDN MLPP

	4
Priority Radio Resource Queuing
	When a Priority Service call encounters a “no radio available” condition in the call path involving an access or egress air-interface, or both, and,

at call origination, and upon recognition of the Priority Service dialing pattern, the Priority Service call is queued in the cell serving the calling party and processed for the next available radio channel in that cell in accordance with the caller’s priority level and call initiation time.

at call termination upon recognition of a priority call indication in an incoming call, the Priority Service call is queued in the cell serving the called party and processed for the next available radio channel in that cell in accordance with the call’s priority level and arrival time.
	Partially Supported
	Priority levels with no pre‑emption capability allocated shall only have queuing priority 22.067, ch 4. 
Note: BSS implementations should have internal functionality to handle signaling channels overload, however in case of complete congestion there may not be way to guarantee priority access to network, however due to large capacity of paging and random access channels the complete overload of signaling channels very rare and thus is not likely to be the bottle neck.

	5
Priority Level
	The subscriber should be assigned one of n priority levels. Priority levels are defined as 1, 2, 3,…,n , with 1 being the highest priority level and n being the lowest priority level..
	Partially supported
	Seven priority levels (with five available for subscription). Priority Service priority levels could map to eMLPP priority levels.

	6
Invocation on Demand
	Priority Service is invoked only when requested and an idle voice or traffic channel required for an origination request is not available.
	Supported
	If the user has an eMLPP subscription, the call shall have the priority level selected by the user at set-up or the priority level predefined by the subscriber as default priority level by registration.

	7
Applicability to Telecommunications Services
	Priority Service shall be applicable to voice and data telecommunications services that require a voice or traffic channel assignment.
	Supported
	eMLPP is a supplementary service and shall be provided to a subscriber for all basic services subscribed to and for which eMLPP applies.

	8
Authorization
	A subscriber invoking Priority Service on call origination is authorized based on the caller’s subscription. It should also be possible for an additional second level of authentication (e.g., by the use of PIN) to identify that the user is authorized to make a priority call. In this case, authorization of the subscriber may be realized by the usage of a PIN.
	Supported
	Priority level stored in the SIM.

	9
Priority Service service code
	Priority Service is manually requested by adding on the Priority Service service code to the origination request.
	Partially supported
	The exact MMI proposed is not supported.

The MMI supported by eMLPP is specified in 22.030. The service code is 75. 

	10
Roaming 
	Priority Service shall be supported during roaming when the roaming network supports Priority Service.
	Supported
	eMLPP is applicable in case of roaming, if supported by the related networks.

	11
Handover
	Priority Service shall be supported during handover.
	Partially supported
	When pre-emption applies, at handover to a congested cell, higher priority calls shall replace those of the lowest priority. The pre-empted user shall receive an indication for congestion as defined in GSM 02.40.

	12
Priority Service charging data record
	The system should record the following Priority Service charging data information, in addition to non-Priority Service CDR information:

Priority Service invocation attempts, 

Call legs (origination and/or termination) on which Priority Service was used to gain access to the radio channel.

Recording of appropriate Priority Service information.
	Supported
	TS 22.067 ch 5.11.The utilized precedence level shall be able to be extracted from the event records if different from the default precedence level.

	13
Priority Trunk Queuing
	Priority Service shall be able to support queuing of Priority Service calls for trunk resources.
	Not supported
	eMLPP Stage 2, TS 23.067 ch 4, items c. and d. refer to “contention in gaining terrestrial resources,” which may be interpreted as referring to Trunk Queuing. However, neither the Stage 1 (TS 22.067) nor the Stage 3 (TS 24.067) has any additional specification associated with trunk queuing.


End of Change in Clause 6.2.2

Change in Clause 6.3.2

Table 6: SIM Gap Analysis

	Priority Service Requirement Item
	Description
	SIM Support
	Comments

	1
Priority Call Origination
	The user should receive priority access to voice or traffic channels on call origination.
	Supported
	

	2
Priority Call Termination
	The user should receive priority call termination.
	Supported
	

	3
Priority Progression
	The user should receive priority call treatment/progression through the mobile network(s). A priority call should be given higher priority over normal calls in the originating mobile network, to interconnected networks supporting priority (including the PSTN) and in the terminating network.
	Not supported
	

	4
Priority Radio Resource Queuing
	When a Priority Service call encounters a “no radio available” condition in the call path involving an access or egress air-interface, or both, and,

at call origination, and upon recognition of the Priority Service dialing pattern, the Priority Service call is queued in the cell serving the calling party and processed for the next available radio channel in that cell in accordance with the caller’s priority level and call initiation time.

at call termination upon recognition of a priority call indication in an incoming call, the Priority Service call is queued in the cell serving the called party and processed for the next available radio channel in that cell in accordance with the call’s priority level and arrival time.
	Not supported
	

	5
Priority Level
	The subscriber should be assigned one of n priority levels. Priority levels are defined as 1, 2, 3,…,n , with 1 being the highest priority level and n being the lowest priority level..
	Partially supported
	Ten (0-9) randomly allocated Access Classes. Five (11-15) special classes. Enumeration of special classes is not meant as a priority sequence. PS priority levels could map to special Access Classes.

	6
Invocation on Demand
	Priority Service is invoked only when requested and an idle voice or traffic channel required for an origination request is not available.
	Partially Supported
	The user can insert a special SIM when he/she needs to make a priority call.

	7
Applicability to Telecommunications Services
	Priority Service shall be applicable to voice and data telecommunications services that require a voice or traffic channel assignment.
	Supported
	

	8
Authorization
	A subscriber invoking Priority Service on call origination is authorized based on the caller’s subscription. It should also be possible for an additional second level of authentication (e.g., by the use of PIN) to identify that the user is authorized to make a priority call UE. In this case, authorization of the subscriber may be realized by the usage of a PIN.
	Supported
	Access Classes stored in the SIM.

	9
Priority Service service code
	Priority Service is manually requested by adding on the Priority Service service code to the origination request.
	Not supported
	

	10
Roaming 
	Priority Service shall be supported during roaming when the roaming network supports Priority Service.
	Partially supported
	Access classes 0-9 pertain to Home and Visited PLMNs.

Access classes 11 and 15 pertain to Home PLMN only.

Access classes 12, 13, and 14 pertain to Home and Visited PLMNs of home country only.

	11
Handover
	Priority Service shall be supported during handover.
	Not supported
	

	12
Priority Service charging data record
	The system should record the following Priority Service charging data information, in addition to non-Priority Service CDR information:

Priority Service invocation attempts, 

Call legs (origination and/or termination) on which Priority Service was used to gain access to the radio channel.

Recording of appropriate Priority Service information.
	Not supported
	

	13
Priority Trunk Queuing
	Priority Service shall be able to support queuing of Priority Service calls for trunk resources.
	Not supported
	


End of Change in Clause 6.3.2

Change in Clause 6.4.2

Table 7: Priority Information Element Gap Analysis

	Priority Service Requirement Item
	Description
	PIE support
	Comments

	1
Priority Call Origination
	The user should receive priority access to voice or traffic channels on call origination.
	Supported
	

	2
Priority Call Termination
	The user should receive priority call termination.
	Supported
	

	3
Priority Progression
	The user should receive priority call treatment/progression through the mobile network(s). A priority call should be given higher priority over normal calls in the originating mobile network, to interconnected networks supporting priority (including the PSTN) and in the terminating network.
	Not supported/vendor specific
	Vendor specific functionality is needed to set priorities for each leg. This may not be supported in all interfaces or some nodes on path may not have needed functionality.

	4
Priority Radio Resource Queuing
	When a Priority Service call encounters a “no radio available” condition in the call path involving an access or egress air-interface, or both, and,

at call origination, and upon recognition of the Priority Service dialing pattern, the Priority Service call is queued in the cell serving the calling party and processed for the next available radio channel in that cell in accordance with the caller’s priority level and call initiation time.

at call termination upon recognition of a priority call indication in an incoming call, the Priority Service call is queued in the cell serving the called party and processed for the next available radio channel in that cell in accordance with the call’s priority level and arrival time.
	Supported
	

	5
Priority Level
	The subscriber should be assigned one of n priority levels. Priority levels are defined as 1, 2, 3,…,n , with 1 being the highest priority level and n being the lowest priority level..
	Vendor specific
	MMI used needs to be recognized by number analysis.

	6
Invocation on Demand
	Priority Service is invoked only when requested and an idle voice or traffic channel required for an origination request is not available.
	Vendor specific
	MMI used needs to be recognized by number analysis.

	7
Applicability to Telecommunications Services
	Priority Service shall be applicable to voice and data telecommunications services that require a voice or traffic channel assignment.
	Supported
	

	8
Authorization
	A subscriber invoking Priority Service on call origination is authorized based on the caller’s subscription. It should also be possible for an additional second level of authentication (e.g., by the use of PIN) to identify that the user is authorized to make a priority call. In this case, authorization of the subscriber may be realized by the usage of a PIN.
	Vendor specific
	MSC has various information from HLR like Subscriber category, IMSI, etc. that can be used to identify subscription. 

	9
Priority Service service code
	Priority Service is manually requested by adding on the Priority Service service code to the origination request.
	Vendor specific
	MMI used needs to be recognized by number analysis.

	10
Roaming 
	Priority Service shall be supported during roaming when the roaming network supports Priority Service.
	Not supported / Vendor specific
	

	11
Handover
	Priority Service shall be supported during handover.
	Supported
	

	12
Priority Service charging data record
	The system should record the following Priority Service charging data information, in addition to non-Priority Service CDR information:

Priority Service invocation attempts, 

Call legs (origination and/or termination) on which Priority Service was used to gain access to the radio channel.

Recording of appropriate Priority Service information.
	Vendor specific
	

	13
Priority Trunk Queuing
	Priority Service shall be able to support queuing of Priority Service calls for trunk resources.
	Not supported
	


End of Change in Clause 6.4.2

Change in Clause 7

7
Conclusions

The objectives of this Feasibility Study for Priority Service were to:

1.
outline the high-level technical requirements for Priority Service,

2.
identify existing 3GPP capabilities related to Priority Service,

3.
perform a gap analysis to determine the extent existing 3GPP specifications can support these Priority Services requirements.

The following high-level requirements were identified to support Priority Service:

1
Priority Call Origination,

2
Priority Call Termination,

3
Priority Progression,

4
Priority Radio Resource Queuing,

5
Priority Level,

6
Invocation on Demand,

7
Applicability to Telecommunications Services,

8
Authorization,

9
Priority Service service code,

10
Priority Service supported during roaming,

11
Priority Service supported during handover,

12
Priority Service charging data record,
13
Priority Trunk Queuing.
The following primary 3GPP capabilities were identified to support Priority Service:

1
Service Accessibility,

2
Enhanced Multi-Level Precedence and Pre-emption (eMLPP),

3
Subscriber Identity Module (SIM) Specifications,

4
Priority Information Element.

The following table summarizes the mapping of the high-level requirements to 3GPP Specifications:

Table 8: Mapping of High-level Priority Service Requirements to 3GPP Specifications

	High-level Requirement
	Specification

	
	3G TS 22.011, Service Accessibility
	3G TS 22.067, 23.067, 24.067, eMLPP
	3G TS 11.11, SIM
	3G TS 08.08, 25.413, PIE

	R.1 – Priority Call Origination
	(( (= Supported)
	((
	((
	((

	R.2 – Priority Call Termination
	((
	((
	((
	((

	R.3 – Priority Progression
	NS (=Not Supported)
	((
	NS
	NS or VS (=vendor specific)

	R.4 – Priority Radio Resource Queuing
	NS
	PS (= Partially Supported)
	NS
	(

	R.5 – Priority Level
	PS
	PS
	PS
	VS

	R.6 – Invocation on Demand
	NS
	((
	PS
	VS

	R.7 – Applicability to Telecommunications Services
	((
	((
	((
	((

	R.8 – Authorization
	((
	((
	((
	VS

	R.9 – Priority Service service code
	NS
	PS
	NS
	VS

	R.10 – Roaming
	PS
	((
	PS
	NS/VS

	R.11 – Handover
	NS
	PS
	NS
	((

	R.12 – Priority Service charging data record
	NS
	((
	NS
	VS

	R.13 – Priority Trunk Queuing
	NS
	NS
	NS
	NS


Based on the analysis in this Feasibility Study, most of the high-level requirements for Priority Service can be supported through the use of Access Control, eMLPP, A/Iu Priority element, and SIM-based capabilities. The “authorization by PIN” requirement could be supported by a handset-based solution and not a network-based solution.

End of Change in Clause 7

End of CR
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