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Abstract of the contribution: This contribution proposes a way forward in SA6 with a baseline architecture.
1. Introduction
One of important issues in SA6 has been the decision of the baseline architecture. Such decision is very important because it would heavily affect the remaining works in stage 2 as well as the protocol enhancements in stage 3.
In this contribution, it is proposed to analyze pros and cons of each solution for baseline architecture and decide a way forward for the further works.
2. Discussion
* Selection criteria

In order to analyse each solution, following criteria can be considered:
A. Relevance for the on-network MCPTT service requirements: Whether the solution can support the service requirements which are essential for providing MCPTT services? 
B. Scalability/flexibility: Whether the solution can be flexible enough to support most of deployment scenarios? In addition, as some organizations/operators are considering the scenario where the number of users can vary as well as the coexistence of public safety system with non-public safety system, the solution providing the higher level of scalability would be preferable.
C. Impact to systems: Whether the solution has impact to the existing system which may require a lot of implementation works and additional efforts in IOT? The solution with less impact to existing implementation/standard and supporting higher level of multi-vendor interoperability should be preferable.
D. Expected work load in 3GPP: Whether the expected work load in 3GPP (including both stage 2 and stage 3) can be justified for meeting the schedule in Rel-13?
E. Expected interaction with other SDOs: The interworking with other SDOs (e.g., IETF) may require a lot of efforts and time in 3GPP. It is better for to have a solution requiring less interaction with other SDOs.
* Analysis for solutions
Three architecture solutions proposed for MCPTT on-network (5.2.1, 5.2.2, and 5.2.3 in TR) are considered.
· Solution 1: IMS-based architecture for MCPTT applications 
· Solution 2: NGCN-based architecture 

· Solution 3: Generic high level architecture for MCPTT
For the analysis purpose, it is assumed that the same level of application service support (e.g., additional protocols, information flows, and architecture enhancements such as those in OMA PCPS) is applied to each solution. In addition, as the remaining time slots in Rel-13 are severely limited, only the essential functional modules (i.e., supported by at least 7 organizations/companies in SA1, see S1-150224 for more details) are considered. 
	Selection criterion
	Solution 1
	Solution 2
	Solution 3
	Note

	A-1. MCPTT group call
	The protocol details for the procedures are already defined in TS 24.229.

No/minimum protocol changes are foreseen.
	FFS which parts of IMS can be re-used for this architecture. For the areas not based on IMS, the protocol details for the SIP Core procedures will need to be defined by 3GPP.
	FFS
In addition to the MCPTT application service procedures the protocol details for procedures will need to be defined by 3GPP.
	Information flow in S6-150189 or similar functionality in application service layer is assumed for all solutions.

	A-2. MCPTT private call
	The protocol details for the procedures are already defined in TS 24.229.

No/minimum protocol changes are foreseen.
	FFS which parts of IMS can be re-used for this architecture. For the areas not based on IMS, the protocol details for the SIP Core procedures will need to be defined by 3GPP.
	FFS
In addition to the MCPTT application service procedures the protocol details for procedures will need to be defined by 3GPP.
	Information flow in S6-150190 or similar functionality in application service layer is assumed for all solutions.

	A-3. Floor control
	Independent of baseline architecture
	Independent of baseline architecture
	Independent of baseline architecture
	Regardless of the baseline architecture.

	A-4. Late call entry
	The protocol details for the procedures are already defined in TS 24.229.

No/minimum protocol changes are foreseen.
	FFS which parts of IMS can be re-used for this architecture. For the areas not based on IMS, the protocol details for the SIP Core procedures will need to be defined by 3GPP.
	FFS
In addition to the MCPTT application service procedures the protocol details for procedures will need to be defined by 3GPP.
	Information flow in S6-150192 or similar functionality in application service layer is assumed for all solutions.

	A-4. Interwork with telephony service
	Can be supported by reusing common IMS deployment.

No/minimum protocol changes are foreseen.
	FFS

New architecture/protocol considerations are required
	FFS

New architecture/protocol considerations are required
	IMS-based telephony system and interworking have been already deployed in many countries.

	A-5. Security support
	Can be supported by reusing well-defined IMS security solutions.
	FFS

New architecture/protocol considerations are required
	FFS

New architecture/protocol considerations are required
	

	A-6. Performance (delay)
	Well-defined dynamic PCC architecture (e.g., interaction between P-CSCF and PCRF) can be applied.
No/minimum architecture/protocol changes are foreseen.
	FFS

New architecture/protocol considerations are required
	FFS

New architecture/protocol considerations are required
	

	A-7. Audio quality
	Well-defined dynamic PCC architecture (e.g., interaction between P-CSCF and PCRF) can be applied
No/minimum architecture/protocol changes are foreseen.
	FFS

New architecture/protocol considerations are required
	FFS

New architecture/protocol considerations are required
	

	A-8. Location
	Independent of baseline architecture
	Independent of baseline architecture
	Independent of baseline architecture
	Regardless of the baseline architecture

	A-9. Management of PTT systems
	Independent of baseline architecture
	Independent of baseline architecture
	Independent of baseline architecture
	Regardless of the baseline architecture

	B. Scalability
	High

When the number of MCPTT users grows, more S-CSCFs can be added easily and load balancing can be applied because the architecture allows the use of logically separated I-CSCF.
	Limited when considering “CN GW” based deployment. Additional solution is required when the MCPTT system needs more system capacity or load balancing
	Limited

Additional solution is required when the MCPTT system needs more system capacity or load balancing
	

	C. System impact
	Low

Most of existing functionalities/protocols in IMS (have already been adopted commercially) can be reused. 
	High if some parts of architecture are implemented without the use of IMS, as using non-IMS is a new concept to 3GPP UEs and core networks.
	High
Using non-IMS is a new concept to 3GPP UEs and core networks.
	Higher system impact means all of standardization, implementation, and interoperability test can be complicated.

	D. Expected work load in 3GPP
	Low
	High

In particular, it is expected that new solutions and protocols should be designed in SA3/CT1/CT4.
	High

In particular, it is expected that new solutions and protocols should be designed in SA3/CT1/CT4.
	

	E. Expected amount of interaction with other SDOs
	Low
Most of existing functionalities/protocols in IMS (have already been adopted commercially) can be reused.
	FFS how much interaction is required with other SDOs.
	FFS how much interaction is required with other SDOs.
	


* Summary and conclusion
It is shown that Solution 1 (IMS-based architecture solution) can meet the most of essential system requirements and has many advantages over the other solutions. The problem for Solutions 2 and 3 is in that they are premature in the viewpoint from 3GPP and a lot of time will be required to evaluate the solutions and to find out how to design protocol(s) for supporting requirements. In addition, they are lacking from the scalability, and their huge system impact would harm the timely deployments for public safety system.
Based on this analysis, it is proposed to adopt IM CN Subsystem as baseline architecture solution for further work in Rel-13 MCPTT.
****** Begin of Change ******
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Evaluation

Editor's note:
This clause contains the overall evaluation of various solutions.

Three architecture solutions proposed for MCPTT on-network (5.2.1, 5.2.2, and 5.2.3 in TR) are considered.

· Solution 1: IMS-based architecture for MCPTT applications 

· Solution 2: NGCN-based architecture 

· Solution 3: Generic high level architecture for MCPTT

For the analysis purpose, it is assumed that the same level of application service support (e.g., additional protocols, information flows, and architecture enhancements such as those in OMA PCPS) is applied to each solution. In addition, as the remaining time slots in Rel-13 are severely limited, only the essential functional modules (i.e., supported by at least 7 organizations/companies in SA1, see S1-150224 for more details) are considered. 

	Selection criterion
	Solution 1
	Solution 2
	Solution 3
	Note

	A-1. MCPTT group call
	The protocol details for the procedures are already defined in TS 24.229.

No/minimum protocol changes are foreseen.
	FFS which parts of IMS can be re-used for this architecture. For the areas not based on IMS, the protocol details for the SIP Core procedures will need to be defined by 3GPP.
	FFS
In addition to the MCPTT application service procedures the protocol details for procedures will need to be defined by 3GPP.
	Information flow in S6-150189 or similar functionality in application service layer is assumed for all solutions.

	A-2. MCPTT private call
	The protocol details for the procedures are already defined in TS 24.229.

No/minimum protocol changes are foreseen.
	FFS which parts of IMS can be re-used for this architecture. For the areas not based on IMS, the protocol details for the SIP Core procedures will need to be defined by 3GPP.
	FFS
In addition to the MCPTT application service procedures the protocol details for procedures will need to be defined by 3GPP.
	Information flow in S6-150190 or similar functionality in application service layer is assumed for all solutions.

	A-3. Floor control
	Independent of baseline architecture
	Independent of baseline architecture
	Independent of baseline architecture
	Regardless of the baseline architecture.

	A-4. Late call entry
	The protocol details for the procedures are already defined in TS 24.229.

No/minimum protocol changes are foreseen.
	FFS which parts of IMS can be re-used for this architecture. For the areas not based on IMS, the protocol details for the SIP Core procedures will need to be defined by 3GPP.
	FFS
In addition to the MCPTT application service procedures the protocol details for procedures will need to be defined by 3GPP.
	Information flow in S6-150192 or similar functionality in application service layer is assumed for all solutions.

	A-4. Interwork with telephony service
	Can be supported by reusing common IMS deployment.

No/minimum protocol changes are foreseen.
	FFS

New architecture/protocol considerations are required
	FFS

New architecture/protocol considerations are required
	IMS-based telephony system and interworking have been already deployed in many countries.

	A-5. Security support
	Can be supported by reusing well-defined IMS security solutions.
	FFS

New architecture/protocol considerations are required
	FFS

New architecture/protocol considerations are required
	

	A-6. Performance (delay)
	Well-defined dynamic PCC architecture (e.g., interaction between P-CSCF and PCRF) can be applied.

No/minimum architecture/protocol changes are foreseen.
	FFS

New architecture/protocol considerations are required
	FFS

New architecture/protocol considerations are required
	

	A-7. Audio quality
	Well-defined dynamic PCC architecture (e.g., interaction between P-CSCF and PCRF) can be applied

No/minimum architecture/protocol changes are foreseen.
	FFS

New architecture/protocol considerations are required
	FFS

New architecture/protocol considerations are required
	

	A-8. Location
	Independent of baseline architecture
	Independent of baseline architecture
	Independent of baseline architecture
	Regardless of the baseline architecture

	A-9. Management of PTT systems
	Independent of baseline architecture
	Independent of baseline architecture
	Independent of baseline architecture
	Regardless of the baseline architecture

	B. Scalability
	High

When the number of MCPTT users grows, more S-CSCFs can be added easily and load balancing can be applied because the architecture allows the use of logically separated I-CSCF.
	Limited when considering “CN GW” based deployment. Additional solution is required when the MCPTT system needs more system capacity or load balancing
	Limited

Additional solution is required when the MCPTT system needs more system capacity or load balancing
	

	C. System impact
	Low

Most of existing functionalities/protocols in IMS (have already been adopted commercially) can be reused. 
	High if some parts of architecture are implemented without the use of IMS, as using non-IMS is a new concept to 3GPP UEs and core networks.
	High
Using non-IMS is a new concept to 3GPP UEs and core networks.
	Higher system impact means all of standardization, implementation, and interoperability test can be complicated.

	D. Expected work load in 3GPP
	Low
	High

Stage 2 level architecture and procedures should be clarified. In addition, it is expected that new solutions and protocols should be designed in SA3/CT1/CT4.
	High

Stage 2 level architecture and procedures should be clarified. In addition, it is expected that new solutions and protocols should be designed in SA3/CT1/CT4.
	

	E. Expected amount of interaction with other SDOs
	Low

Most of existing functionalities/protocols in IMS (have already been adopted commercially) can be reused.
	FFS how much interaction is required with other SDOs.
	FFS how much interaction is required with other SDOs.
	


It is shown that Solution 1 (IMS-based architecture solution) can meet the most of essential system requirements and has many advantages over the other solutions. The problem for Solutions 2 and 3 is in that they are premature in the viewpoint from 3GPP and a lot of time will be required to evaluate the solutions and to find out how to design protocol(s) for supporting requirements. In addition, they are lacking from the scalability, and their huge system impact would harm the timely deployments for public safety system.
10
Conclusions

Editor’s note:
This clause will capture agreed conclusions from the Solution Alternatives and Evaluation clauses.
3GPP IM CN subsystem is selected as a baseline architecture for the further work in Rel-13 MCPTT. If required, there can be necessary enhancements to meet MCPTT requirements for the baseline architecture.
****** End of Change ******
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