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Introduction
In RAN #64 meeting, an SI “Smart Congestion Mitigation in E-UTRAN” was established to resolve the issue of RAN/CN congestion during the big event (e.g. disaster and/or public festivities scenarios), In RAN2 #83bis, the key issues were discussed and to prioritize VoLTE calls over other data in access barring and/or connection establishment is considered as the key issue in this SI. In this contribution, the optional solutions for the key issue will be analyzed and evaluated. 
Discussion
An email discussion was discussed after the last meeting, and four solutions for prioritization of VoLTE are on the table:
· Solution 1: QCI based access barring.
· Solution 2: Skipping ACB for MMTEL voice subject to SSAC.
· Solution 3: Independent ACB for MMTEL voice.
· Solution 4: RRC Connection Reject based on New Establishment Cause for Voice.
And, the analysis for the candidate solutions will be shown below.
· Solution 1
In solution 1, the sets of QCIs based barring parameter will be broadcast and UE will perform access barring check based on QCI when initiating an access attempt. This solution is applicable to the idle/connection mode, and provided with good expansibility. 
However, in the current specification, UE acquires the QCI parameters when bearer activation or modification procedure is triggered. When the initial random access is triggered, UE will not obtain the mapping relationship between the QCI parameters and the service application type and then UE has no idea that which QCI should be applied for at the case MMTEL voice is triggered. If Solution 1 is chosen, there should be a mechanism to inform the UE the mapping relationship: One method is to broadcast the mapping relationship of QCI and service type, and another is the UE and the HSS store such mapping relationship. In addition, several bearers might be mapped to one QCI, so the QCI based barring may not be very accurately. 
What’s more, the layer to execute QCI based access barring checking should be discussed. According to current TS 24.301 specification, the mapping of NAS procedure to establishment causes and call type is specified. In the table, no matter wa SERVICE REQUEST procedure is triggered by which data service to request user plane radio resources, the RRC establishment cause shall be set to MO data and no differentiation is included in the message for MMTEL voice and other service. The UE RRC still cannot know whether the service type is MMTEL voice or not. Thus, if the AS layer is selected, the inter-action between application layer (i.e. IMS layer) and the other layers (i.e. NAS and AS) should be specified, and the specification of NAS layer/application layer may be asked for modification (e.g. Table D.1.1 in TS 24.301).
And, when the connected UE needs to trigger RA, it should be mandate to check QCI based access barring parameter and current application range of ACB needed to be changed. 
· Solution 2
There are multiple flavors for Solution 2, as follows:
1) The UE always skips ACB in case it is subject to the SSAC and even SSAC parameters are not broadcasted. 
2) When configured by the network, the UE skips ACB in case it is subject to the SSAC and even SSAC parameters are not broadcasted. 
3)  The UE skips ACB in the case when the SSAC parameters are broadcasted and the UE passes SSAC test. If the network wants to allow all VoLTE UEs to access, p100 value would need to be added.
According to current RRC specification, SSAC is “always-on” because RRC passes BarringFactorForMMTEL-Voice and BarringTimeForMMTEL-Voice to MMTEL layer regardless of whether the serving cell broadcasts SSAC barring info or not. Therefore, for Solution 2-1), maybe only one NOTE to add in section 5.3.3.10 in TS 36.331 is enough to mandate the R12 UE to skip ACB. Compared to Solution 2-1), one more network indication is needed for Solution 2-2). For Solution 2-3), the precondition to take UE’s special handling is that the SSAC parameters have been broadcasted and the UE passes the SSAC test. 
For the target of this study item, it is no need to limit UE implement for normal case other than the network congestion cases in big event. In normal case, no special handing is needed for R12 UE MMTEL voice since the radio resource is sufficient, and the same behavior as legacy UE is enough for R12 UE. And considering the backward compatibility, the same behavior as legacy UE in normal case is a basis coherence design for R12 UE. In addition, the UE behavior should be controlled by the network according specification design principle, thus the proper way to decide when to start special handling for the special UE is to obey eNB’s control indication. Hence, one bit network indication to UE to inform network condition or UE behavior should be introduced.
Moreover, the network should consider how to set the SSAC parameters to avoid the impact to legacy voice service. Legacy voice service will be double checked via SSAC and ACB, and potentially the access possibility will be reduced. Take Solution 2-2) as an example, if the R12 NW sets p-acb= 0.6 and does not indicate R12 UE skip ACB in normal scenario, p= 0.6 for all UE MMTEL voice. Then, if the R12 NW wants to set p-acb= 0.6, p-ssac=0.8, and indicates R12 UE to skip ACB in congestion scenario, the access possibility for R12 UE MMTEL voice will be improved (i.e. p=0.8), but the access possibility for legacy UE MMTEL voice will be reduced (i.e. p=0.48). Hence, the access possibility of legacy UE MMTEL voice will be impact, and prioritization for legacy UE MMTEL voice will be depressed. One alternative solution to resolve the problem is broadcasting new set independent parameters in IMS layer for R12 UE MMTEL voice service.
In addition, when the connected UE needs to trigger RA, UE can decide whether to perform the procedure based on the indication from upper layer, and if the message is about MMTEL voice, the RA procedure will be going on.
Observation: The legacy UEs may be impacted if the reusing the existing SSAC parameters to bar Rel-12 MMTEL voice.
· Solution 3
Solution 3 is the similar option as Solution 2, and the only difference is the actual layer to apply SSAC prioritization control. Since the access control is applied in AS layer, the inter-action between different layers is needed. The UE RRC should know service type currently triggered, thus the application layer should tell the AS layer the service type, and the MMTEL voice should be added as a new call type. Moreover, Solution 3 also is an independent ACB for MMTEL voice, we should consider how to deal with the relation of current SSAC and Solution3, i.e. to replace current SSAC or use together or others. In addition, Solution 3 only can be applied for idle UE. 
When the connected UE needs to trigger RA, it should be mandate to check ACB first and current application range of ACB needed to be changed.
· Solution 4
With this solution, RAN congestion cannot be mitigated and the double barring problem cannot be solved. Even if Solution 4 is used, the network can only know the service type triggered after it received Msg3, and actually the RA resource of Msg1/Msg2 is already consumed. And, if ACB is activated, idle UE will always check SSAC and ACB when it is trying to access the LTE network. In addition, there are only two spare value field in the EstablishmentCause IE, it is difficult to occupy such one spare field for VoLTE. Hence, Solution 4 might be considered as an additional solution of the others.
To summarize the cons/pros of the muitple solutions, the comparison table is given in Table-1.

Table-1: The comparison of candidate  solutions for prioritizing MMTEL voice
	
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	Applicable RRC mode
	Idle or  Idle/Connected(if check is done in the application layer) 
	Idle/Connected
	Idle
	Idle/Connected

	compatibility
	Good
	Not good
	Not good
	Bad

	Inter-action between different layers
	Not need or Need (if check is done in AS layer)
	Needed 
	Needed
	Needed

	Complexity 
	Very high
	Low
	Medium
	Medium



Considering the time scale of RAN2 meeting,  applicability for idle/connected mode, the complexity of UE/ NW implement  and less impact to current specification, Solution 2 seems to be a simple solution. For the backward compatibility, Solution 2-2) is preferred slightly.
Proposal1: RAN2 is suggested to choose Solution 2 as a basis selection.
Proposal2: One bit network indication should be introduced to inform R12 UE skip ACB for MMTEL voice in the congestion case.
Proposal3: For Solution 2, a new independent parameters set in IMS layer for R12 UE MMTEL voice service should be introduced to avoid the impact to the access possibility of  legacy UE.
 Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Observation: The legacy UEs may be impacted if the reusing the existing SSAC parameters to bar Rel-12 MMTEL voice.
Proposal1: RAN2 is suggested to choose Solution 2 as a basis selection.
Proposal2: One bit network indication should be introduced to inform R12 UE skip ACB for MMTEL voice in the congestion case.
Proposal3: For Solution 2, a new independent parameters set in IMS layer for R12 UE MMTEL voice service should be introduced to avoid the impact to the access possibility of  legacy UE.
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