3GPP TSG CT WG1 Meeting #87





C1-141982
Phoenix (AZ), USA, 19-23 May 2014
Source:
LG Electronics
Title:
Discussion on Solutions for ACB skip functionality in UE side
Agenda item:
12.7
Document for:
Discussion and Decision
1. Introduction

In CT1#86bis meeting, a new Rel-12 work item on Smart Congestion Mitigation (SCM) in E-UTRAN was agreed and the related solutions were proposed to specify Access Class Barring (ACB) functionality to meet the SA1 requirements for prioritizing the MMTEL (voice and video) call and SMS in E-UTRAN (SMS over NAS and SMS over IMS (IP)).

For ACB skip functionality for mobile originating MMTEL voice, MMTEL video, and SMS over IP access attempts, there are two preferred solutions: (Solution 1) IMS based solution described in C1-140858/C1-141013 (Alternative 1) and (Solution 2) NAS based solution described in C1-141077/C1-141175 (Alternative 1) plus adding the set/reset indication of ACB skip from MMTEL to NAS ([1] [2] [3] [4]):. 

For ACB skip functionality for mobile originating SMS over NAS (SMS over SGs, SMS in MME, and SMS over S102) access attempts, there are also two preferred solutions: (Solution 1) a new call type for SMS described in C1-141013 and (Solution 2) ACB skip indication for SMS from NAS to RRC described in ([2] [4]). 
This discussion paper examines the related issues on SCM in E-UTRAN and presents some proposals for the solution and way forward to resolve the issues in CT1.
2. Discussion

2.1 Packet retransmission handling
After considerable online/offline discussion, regarding the packet retransmission issue on SCM in E-UTRAN, there is a general consensus about the need for a set/reset (or start/stop) indication of ACB skip to cover this issue. Therefore, the solution needs a set/reset (or start/stop) indication of ACB skip.
Proposal 1 : The solution needs a set/reset (or start/stop) indication of ACB skip. 

2.2 ACB-skip logic and Service agnostic aspect 
Based on SA1 requirements, ACB skip information is configured for MMTEL and/or SMS services by the network and broadcasted in the SIB2 to the UEs. Similarly, SSAC is also an access control mechanism for MMTEL services and its information is broadcasted in the SIB2 to the UEs. For SSAC, the ACB checking logic is done at the IMS (MMTEL) layer, not at the RRC layer. 
Considering the ACB skip information provided by the network and MMTEL or SMS services are initiated by the upper layers, it is better to keep the ACB-skip logic at the upper layers and RRC should therefore only enforce the skip ACB based on the indication from the NAS layer with service agnostic at the RRC layer.
Proposal 2 : The solution for ACB skip is done at the upper layers and the RRC layer only enforce the skip ACB based on the indication from the NAS layer with service agnostic at the RRC layer. 

2.3 Consistent handling for IMS and SMS services
From RRC point of view, both the IMS services (MMTEL voice, MMTEL video, and SMS over IP) and SMS services (SMS over NAS) are initiated from the upper layers and the ACB skip needs to be just enforced at the RRC based on the indication from the upper layers to skip ACB. Hence, RRC handles the ACB skip functionality for IMS and SMS services consistently. This consistent handling can make an easy UE implementation.
Therefore, it would be better to have the consistent ACB skip handling for IMS and SMS services at RRC to make an easy UE implementation.
Proposal 3 : The solution having the consistent ACB skip handling for IMS and SMS services at RRC is preferred to make an easy UE implementation. 
2.4 Time plan for SCM_LTE as a Rel-12 work item 
Based on SA1 requirements for SCM_LTE, RAN approved the Rel-12 work item on on Smart Congestion Mitigation in E-UTRAN and CT1 agreed SCM_LTE as well. The SCM_LTE work item needs to be completed in Rel-12 by September 2014 so the coordination between CT1 and RAN2 is required. 
Also, according to the LS C1-140873/R2-141005 from RAN2, RAN2 is pending on deciding their solution because they are waiting for CT1’s preferred solution for SCM_LTE ([5]).

Note that before Rel-12 freezing target (September 2014), CT1 has May and July meetings but RAN2 has May and August meetings. Hence, RAN2 has less time for specifying their solution after CT1 decides CT1’s preferred solution.

Given this situation, it would be better to have less impact on the RRC layer for the solution in CT1 so that RAN2 can complete their work for SCM_LTE in time.
Proposal 4 : The solution having less impact on the RRC layer is preferred so that RAN2 can complete their work for SCM_LTE in time. 
2.5 NAS and RRC impacts of two preferred solutions
2.5.1 For ACB skip functionality for mobile originating IMS (MMTEL voice, MMTEL video, and SMS over IP) access attempts
From NAS point of view, the NAS impacts of two solutions are shown in Table 1.

Table 1. NAS impacts
	Solutions
	NAS impacts
	Complexity 

	(Solution 1) IMS based solution
	ACB skip set/reset indication
	No impacts
	1) Simpler for IMS services but complicated for SMS over NAS;
2) Not consistent ACB skip functionality for IMS services and SMS over NAS

	
	Barring condition
	No impacts
	3) 

	
	Service agnostic
	No impacts
	4) 

	
	ACB-skip logic
	No impacts
	5) 

	(Solution 2) NAS based solution
	ACB skip set/reset indication
	· NAS needs to handle the ACB skip set/reset indication of IMS 
	1) Complicated for IMS services but simpler for SMS over NAS;
2) Consistent ACB skip functionality for IMS services and SMS over NAS

	
	Barring condition
	· NAS needs to ignore the barring condition based on the ACB skip set indication
	

	
	Service agnostic
	· IMS service indicated by the upper layer is not agnostic at NAS
	

	
	ACB-skip logic
	· NAS needs to provide one-bit ACB skip indication to RRC 
	


From RRC point of view, the RRC impacts of two solutions are shown in Table 2.

Table 2. RRC impacts
	
	RRC impacts
	Complexity

	(Solution 1) IMS based solution
	ACB skip set/reset indication
	· RRC needs to handle the ACB skip start/stop indication of IMS regardless the service is broadcasted to skip ACB or not
	Complicated


	
	Barring condition
	· RRC needs to stop the running ACB timer (e.g. T303)
	

	
	Service agnostic
	· IMS service initiated by the upper layers is not agnostic at RRC
	

	
	ACB-skip logic
	· RRC needs to decide whether ACB can be skipped or not before enforcing ACB skip (i.e. the ACB-skip logic is done at RRC)
	

	(Solution 2) NAS based solution
	ACB skip set/reset indication
	No impacts
	Simpler

	
	Barring condition
	No impacts
	

	
	Service agnostic
	· IMS service initiated by the upper layers is agnostic at RRC
	

	
	ACB-skip logic
	· The RRC just only needs to enforce ACB skip based on one bit indication from the NAS (i.e. the ACB-skip logic is done at IMS)
	


2.5.2 For ACB skip functionality for mobile originating SMS over NAS access attempts
From NAS point of view, the NAS impacts of two solutions are shown in Table 3.

Table 3. NAS impacts
	Solutions
	NAS impacts
	Complexity 

	(Solution 1) IMS based solution
	ACB skip information
	No impacts
	1) Simpler for IMS services but complicated for SMS over NAS;

2) Not consistent ACB skip functionality for IMS services and SMS over NAS

	
	Barring condition
	· NAS needs to ignore the barring condition for SMS based on the indication from the RRC
	3) 

	
	ACB-skip logic
	· A new RRC establishment cause and/or call type “mobile originating SMS” needs to be defined
	4) 

	(Solution 2) NAS based solution
	ACB skip information
	· NAS needs to retrieve the ACB skip information for SMS from the RRC  indication
	1) Complicated for IMS services but simpler for SMS over NAS;

2) Consistent ACB skip functionality for IMS services and SMS over NAS

	
	Barring condition
	· NAS needs to ignore the barring condition for SMS 
	

	
	ACB-skip logic
	· NAS needs to provide one-bit ACB skip indication to the RRC 
	


From RRC point of view, the RRC impacts of two solutions are shown in Table 4.

Table 4. RRC impacts
	
	RRC impacts
	Complexity

	(Solution 1) IMS based solution
	ACB skip information indication
	No impacts
	1) Simpler for IMS services but complicate for SMS over NAS

2) Not consistent ACB skip functionality for IMS services and SMS over NAS

	
	Barring condition
	· RRC needs to notify the barring alleviation to the NAS for SMS 
	

	
	Service agnostic
	· IMS service initiated by the upper layers is not agnostic at RRC
	

	
	ACB-skip logic
	· A new RRC establishment cause and/or call type “mobile originated” needs to be defined
· RRC needs to decide whether ACB can be skipped or not before enforcing ACB skip (i.e. the ACB-skip logic is done at RRC)
	

	(Solution 2) NAS based solution
	ACB skip information 
	· RRC needs to report the ACB skip parameters broadcasted in the SIB2 to the upper layers based on the request
	1) Complicated for IMS services but complicated for SMS over NAS

2) Not consistent ACB skip functionality for IMS services and SMS over NAS

	
	Barring condition
	No impacts
	

	
	Service agnostic
	· SMS service initiated by the upper layers is agnostic at RRC
	

	
	ACB-skip logic
	· The RRC just only needs to enforce ACB skip based on one bit indication from the NAS (i.e. the ACB-skip logic is done at NAS)
	


Given this situation, it would be better to have the solution being service agnostic aspects at RRC and simpler from the whole UE implementation point of view. 
Proposal 5 : In terms of UE implementation simplicity and service agnostic aspects, the Solution 2 is preferred and it is proposed CT1 adopts the Solution 2 as way forward. 
2.6 From which release onwards for SCM_LTE
SA1 provided the service requirements for SCM_LTE in Rel-12 and sent a LS to inform RAN2 about the requirement. In addition, in the LS ([7]), SA1 addressed issue on legacy UEs that do not implement ACB skipping function and mentioned possibility of implementing a solution in earlier releases than Rel-12. RAN2 discussed this possibility based on this SA1 LS and one contribution from many companies including several operators ([8]). Finally, RAN2 agreed that implementation of the feature in earlier releases should from RAN2 point of view be allowed (e.g. magic sentence in CR) ([9]) and so captured this agreement in TR 36.848 as conclusion of the study ([6]). 
Excerpt from the conclusion in TR 36.848,

It is recommended that this solution is specified in Release 12 Stage 3 specifications. Implementation of this solution in earlier releases than Release 12 should be considered.

So, CT1 needs to discuss which release onwards for SCM_LTE as well and it would be better to specify the new requirements for UE implementation in earlier releases than Rel-12. 
Proposal 6 : The solution needs to be specified for earlier releases than Rel-12 in CT1. 
3. Conclusion

In summary, we propose some proposals below about the solution decision for the ACB skip functionality.

Proposal 1: The solution needs a set/reset (or start/stop) indication of ACB skip. 
Proposal 2: The solution for ACB skip is done at the upper layers and the RRC layer only enforce the skip ACB based on the indication from the NAS layer with service agnostic at the RRC layer.
Proposal 3: The solution having the consistent ACB skip handling for IMS and SMS services at RRC is preferred to make an easy UE implementation. 
Proposal 4: The solution having less impact on the RRC layer is preferred so that RAN2 can complete their work for SCM_LTE in time.
Proposal 5: In terms of UE implementation complexity and service agnostic aspects, the Solution 2 is preferred and it is proposed CT1 adopts the Solution 2 as way forward.
Proposal 6: The solution needs to be specified for earlier releases than Rel-12 in CT1.
Based on above proposals, it is proposed CT1 adopts the Solution 2 as way forward and inform RAN2 of CT1’s decision. CRs for the Solution 2 are provided in C1-141983 (TS24.301), C1-141984 (TS24.173), and C1-141985 (TS24.341).
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