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1. Introduction

In CT1#86bis meeting, several contributions were tabled for the work item Smart Congestion Mitigation (SCM) in E-UTRAN. Meanwhile, several solutions were proposed in the contributions to provide ACB skip mechanism to meet the SA1 requirement on prioritizing the MMTEL (voice and video) service and SMS in E-UTRAN (SMS over IMS (IP), SMS over SGs, SMS over S102, and SMS in MME).
After the long-time online/offline discussion, about the packet retransmission issue, it seems a consensus was achieved that this issue should be covered and hence a start/stop (or set/reset) indication is required.
Furthermore, for the IMS services (MMTEL voice, MMTEL video, and SMS over IP), there are two solutions preferred by two different group companies during the discussion: (1) the alternative 1 described in the discussion paper C1-141013; and (2) the alternative I described in the discussion paper C1-141077 plus adding the ACB skip set/reset indication to NAS.
For the SMS over NAS (SMS over SGs, SMS over S102, and SMS in MME), the solutions were also tabled in the discussion papers C1-141013 and C1-141077 respectively. However, no time paid on the discussion for the solutions for SMS over NAS.

For the sake of discussion, here we want to focus on two preferred solutions that cover the IMS services and SMS over NAS as well:
Solution I:
For IMS services: the alternative 1 described in the discussion paper C1-141013; and 
For SMS over NAS: the alternative 5 described in the discussion paper C1-141013
Solution II:
For IMS services: the alternative I described in the discussion paper C1-141077 plus adding the ACB skip set/reset indication to NAS; and
For SMS over NAS: the alternative described in the discussion paper C1-141077 section 2.3.2.
This discussion paper attempts to show some proposals on the solution decision in CT1 and provide the layers impacts evaluation on above two preferred solutions.
2. Discussion

2.1 Time schedule for SCM WID
The new agreed CT1 WID SCM_LTE is an inter-WGs WI and needs to be completed in Rel-12 timeframe by the September 2014. SA1 provided service requirements and both RAN2 and CT1 are involved to have a solution to meet the requirements. Hence the coordination between CT1 and RAN2 is required.
About the solution decision, RAN2 kicked the ball to CT1 via their LS C1-140873/R2-141005. When seeing the action to CT1 in that LS, it is clear that from RAN2 point of view, it is better the main required work is done by CT1 and RAN2 merely to do some required alignment based on the solution decided by CT1.

Figure 1 shows the time schedule for the upcoming SA1, RAN2, and CT1 meetings:
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Figure 1. Time schedule for SCM WID
From above time schedule, one can see:

(1) There are two CT1 meetings before the RAN2’s August meeting;

(2) There are two RAN2 meetings before Rel-12 freeze (September 2014);

Considering current situation is that RAN2 is pending on solution decision by CT1, so less time (only one meeting) is left to RAN2 for further discussion. Based on this fact, we would like to have below proposal on the direction for deciding the final solution:
Proposal I: The solution has less RRC impact is preferred to enable RAN2 to complete the SCM work in time.

2.2 Synchronized handling vs. separate handlings
CT1 has paid more time on the solutions and scenarios for the IMS services, e.g. long time paid on the re-transmission issue due to UE temporally goes back to idle mode after entering connected mode.

However, it is important to bear in mind that the SMS over NAS is also covered by the SA1 requirements. Regardless of the solutions for IMS services impact NAS or not, the required solution for SMS over NAS has to impact NAS. Now the situation is the ACB skip for IMS services does impact the IMS, and the ACB skip for SMS over NAS does impact the NAS. Hence it is impossible to provide a synchronized handling for both the IMS services and SMS over NAS at either IMS or NAS.
But from RRC point of view, both the IMS services and SMS over NAS are initiated from the upper layers and the ACB skip needs to be final enforced at the RRC. So it is possible to provide a synchronized handling for both the IMS services and SMS over NAS at RRC. The synchronized handling will enable an easy implementation at RRC. Hence we would prefer to have below proposal on the direction for deciding the final solution:

Proposal II: The solution who provides a synchronized & simpler handling at the RRC is preferred to enable an easy UE implementation.

Here, “synchronized” means, the same handling logic at RRC for all the services (IMS services and SMS over NAS) for ACB skip; “simpler” means, to re-use the existing logic (e.g. EAB overriding, SSAC) at RRC as far as possible. Note that for the existing logic of EAB overriding and SSAC, the final decision is made at the upper layers and the RRC just simply to enforce them.
2.3 Service agnostic
Based on SA1 requirements, ACB skip information is configured per service type by the network and broadcasted to the UEs in an SIB. So the RRC is aware of which service is allowed to skip ACB.

However, this does not mean the RRC has to be aware of the service type information for the services initiated by the upper layers when enforcing the ACB skip.

Note that the SSAC is also an access control mechanism and the barring parameters (factor and timer) for MMETEL services are also broadcasted in an SIB, but the checking logic and the final decision is done at the upper layer, not the RRC. Furthermore, the EAB is also an access control mechanism, but to enforce the EAB overriding at the RRC is just based on one bit indication from the NAS without service type information.

Considering the ACB skip is a service-specific mechanism and the service is initiated by the upper layers, then like SSAC, it is a good logic to put the final decision for ACB skip at the upper layers and the RRC just to enforce the ACB skip based on one bit indication from the NAS with service agnostic. Hence, we have below proposal:

Proposal III: The final decision for ACB skip is done at the upper layers and the RRC just to enforce the ACB skip based on one bit indication from the NAS with service agnostic.
2.4 Layers impacts evaluation
This section tries to summarize the layers (i.e. RRC, NAS, and IMS) impacts of two preferred solutions listed in the section 1.
2.4.1 RRC impacts
The RRC impacts of two preferred solutions are showed in Table 1.

Table 1. RRC impacts

	Solutions
	Service types
	RRC impacts
	Synchronized handling?
	Complexity

	Solution I
	MMTEL services

+

SMS over IP
	1) The service initiated by the upper layers is not agnostic by the RRC;

2) The RRC needs to remember the start/stop indication regardless the service is broadcasted to skip ACB or not;

3) The RRC needs to stop the running ACB timer (e.g. T303) ;

4) The RRC needs to notify the barring alleviation to the NAS after stopping the ACB timer (*);
5) The RRC needs to decide whether ACB can be skipped or not before enforcing ACB skip.
	NO!

Different handlings for IMS services and SMS over NAS
	Complicated

	
	SMS over NAS
	1) The service initiated by the upper layers is not agnostic by the RRC;
2) A new RRC establishment cause or call type “MO SMS” needs to be defined.
3) The RRC needs to notify the barring alleviation to the NAS for SMS;

4) The RRC needs to decide whether ACB can be skipped or not before enforcing ACB skip.
	
	

	Solution II
	MMTEL services

+

SMS over IP
	1) The RRC needs to report the ACB skip parameters broadcasted in SIB to the upper layers based on the request (**);

2) The RRC just only needs to enforce ACB skip based on one bit indication from the NAS.
	YES!

Same handling for IMS services and SMS over NAS
	Simpler

	
	SMS over NAS
	1) The RRC needs to report the ACB skip parameters broadcasted in SIB to the upper layers based on the request;

2) The RRC just only needs to enforce ACB skip based on one bit indication from the NAS.
	
	


(*) This barring alleviation notification is newly introduced due to a new stop trigger for ACB timer is added.
(**)The ACB skip parameters can be reported together with the SSAC parameters.

Conclusion I: At RRC, Solution I does not provide a synchronized handling and is more complicated than Solution II.
2.4.2 NAS impacts
The NAS impacts of two preferred solutions are showed in Table 2.

Table 2. NAS impacts

	Solutions
	Service types
	NAS impacts
	Complexity

	Solution I
	MMTEL services

+

SMS over IP
	No impact
	Simpler for IMS services but complicated for SMS over NAS

	
	SMS over NAS
	1) The NAS needs to ignore the barring condition for SMS based on the indication from the RRC;

2) A new RRC establishment cause or call type “MO SMS” needs to be defined.
	

	Solution II
	MMTEL services

+

SMS over IP
	1) The IMS service initiated by the upper layers is not agnostic by the NAS;

2) The NAS needs to remember the ACB skip set/reset indication;

3) The NAS needs to ignore the barring condition based on the ACB skip set indication;

4) The NAS needs to provide one-bit ACB skip indication to the RRC (*).
	Complicated for IMS services but simpler for SMS over NAS

	
	SMS over NAS
	1) The NAS needs to retrieve the ACB skip parameter for SMS from the RRC;
2) The NAS needs to ignore the barring condition for SMS;
3) The NAS needs to provide one-bit ACB skip indication to the RRC (*).
	


(*) This can be implemented as one-bit EAB overriding indication.
Conclusion II: At NAS, Solution I is simpler for IMS services but more complicated for SMS over NAS than Solution II.
2.4.3 IMS impacts
The IMS impacts of two preferred solutions are showed in Table 3.

Table 3. IMS impacts

	Solutions
	Service types
	IMS impacts
	Complexity

	Solution I
	MMTEL services

+

SMS over IP
	1) The IMS needs to send the start/stop indication to the RRC regardless the service is broadcasted to skip ACB or not;
	Simple

	
	SMS over NAS
	No impact
	

	Solution II
	MMTEL services

+

SMS over IP
	1) The IMS needs to retrieve the ACB skip parameters for IMS services from the RRC (*);

2) The IMS needs to send the ACB skip set/reset indication to the NAS;
	Simple

	
	SMS over NAS
	No impact
	


(*) The ACB skip parameters can be retrieved together with the SSAC parameters.
Conclusion III: At IMS, both Solution I and Solution II are simple.
3. Conclusion

It proposes CT1 to refer below proposals when deciding a solution for ACB skip:

Proposal I: The solution has less RRC impact is preferred to enable RAN2 to complete the SCM work in time.

Proposal II: The solution who provides a synchronized & simpler handling at the RRC is preferred to enable an easy UE implementation.

Proposal III: The final decision for ACB skip is done at the upper layers and the RRC just to enforce the ACB skip based on one bit indication from the NAS with service agnostic.
There are below conclusions based on the layers impacts evaluation:

Conclusion I: At RRC, Solution I does not provide a synchronized handling and is more complicated than Solution II.
Conclusion II: At NAS, Solution I is simpler for IMS services but more complicated for SMS over NAS than Solution II.
Conclusion III: At IMS, both Solution I and Solution II are simple.
Based on above proposals and conclusions, it proposes CT1 to adopt the Solution II as way forward and inform RAN2.
Annex. Summary of Solution II
1. ACB skip for MMTEL voice/video
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2. ACB skip for SMS over IP
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3. ACB skip for SMS over NAS
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