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1 Introduction
In last #83bis meeting, four candidate solutions for prioritizing MMTEL-voice were captured and discussed [1][2]. Currently, joint access barring of SSAC and ACB mechanism is used to de-prioritize MMTEL-voice, and so far there is no mechanism for operator to prioritize voice over other MO data. 
In this paper, we provided numerical evaluation to proof that applying separate barring for MMTEL voice and other MO data is able to prioritize MMTEL-voice over other MO data. In addition, we also provide our view on the four solutions.
2 Discussion
From selective barring point of view, Solution 1,2,3 are alike, they all want to separate data of one special application from other MO data and apply separate barring parameter. Furthermore, the barring is applied at UE side. Solution 4 is a network solution, which requires extra signaling and upper layer indication. In addition, it still consumes certain eNB processing power to reject the request, this is costly especially when eNB is congested.
In Fig.1, we compared the legacy barring mechanism (ACB+SSAC) with application dependent barring mechanism (MMTEL-voice applies a separate barring, which is still referred as SSAC, and other MO data applies ACB). 
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It is obvious that MMTEL-voice prioritization over MO data is impossible for legacy barring mechanism, since it would always experience equal or higher barring than other MO data.
Based on these results, we can see what can be achieved by using application dependent barring to prioritize MMTEL-voice over other MO data. Considering the drawback, we propose to consider Solution 4 only if selective barring solutions cannot meet the design goal.
Proposal 1:
It is proposed that RAN2 to check whether the performance of application dependent barring could satisfy the goal of prioritizing MMTEL-voice over other MO data.

Proposal 2:
RAN2 only consider Solution 4 if application dependent barring is not enough.
We provide our comparisons of Solution 1,2,3 in Table 1.
Table 1 Comparison of Solution 1,2,3
	
	QCI based access barring
(Solution 1)
	Skipping ACB for MMTEL voice 
(Solution 2)
	Independent ACB for MMTEL 
(Solution 3)

	Impact on RRC
	Network needs to broadcast the QCI baring information and the interactive of ACB and QCI barring shall be defined.
	Network may need to broadcast whether MMTEL shall bypass ACB.
	Network needs to broadcast additional sets of barring configuration for MMTEL. 
UE behaviour of receiving additional barring configuration shall be defined.

	Impact on upper layers in UE
	Depending where is the barring, either upper layer needs to identify corresponding QCI and indicate it to lower layer for each access, or upper layer needs to do the barring based on the parameters from lower layer.
	Upper layer needs to identify MMTEL and indicate it to lower layer.
	Upper layer needs to identify MMTEL and indicate it to lower layer.

	Impact on network
	Network needs to broadcast the QCI baring information.
	Network may need to broadcast additional indication to enable MMTEL bypassing ACB.
	Network needs to broadcast ACB baring information for MMTEL or reuse ACB-CSFB.

	Pros
	More granularity/flexibility for access barring.
	Only minor modification on spec and ACB/SSAC interaction.
	All barring can be applied at AS.

	Cons
	UE may not know the exact QCI, e.g. roaming.
Cannot differentiate service request on the default MMTEL bearer.
	
	Still need to clarify the interaction between SSAC and ACB barring for MMTEL.


It is our belief that all 3 solutions can achieve the goal of prioritizing MMTEL-voice over other MO data with the exactly the same performance. However, if the target is only to prioritize MMTEL, Solution 1 is overkill. QCI information is only needed when we expect more flexible barring is needed, and such scenario is not yet identified by the SI.

Comparing Solution 2 and 3, we slightly prefer Solution 2, since it does not need to duplicate SSAC at AS layer.
Proposal 3:
RAN2 adopts Solution 2.

Proposal 4: Capture the evaluation into TR.
3 Conclusions
In this paper, we proposed the following:
Proposal 1:
It is proposed that RAN2 to check whether the performance of application dependent barring could satisfy the goal of prioritizing MMTEL-voice over other MO data.

Proposal 2:
RAN2 only consider Solution 4 if application dependent barring is not enough.

Proposal 3:
RAN2 adopts Solution 2.

Proposal 4: Capture the evaluation into TR.
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5 Simulation setup
In our evaluation, we assume access intensity (number of access attempts per second per cell) is 30000 where 20% of them are MMTEL-voice services and the rest are other MO data services. There are 64 available preambles in a cell and PRACH Configuration Index 6 (200 RACH opportunities/s/preamble) is used. The performance metric for the evaluation is unsuccessful probability which is defined as the ratio of unsuccessful access (due to preamble collision or barring) and total attempts. Two mechanisms are compared:

1) Legacy barring mechanism－MMTEL-voice request would check SSAC, and if not barred, then check ACB. If not barred by either of SSAC and ACB, the UE would initiate contention-based RA. On the other hand, other MO data would only check ACB and initiate contention-base RA if not barred. Contention-based RA would success if there is no preamble collision.
2) Application dependent barring mechanism－MMTEL-voice request would check corresponding barring and initiate contention-base RA if not barred. For simplicity, we also called the parameter as SSAC since they share the same purpose. Other MO data would check ACB and initiate contention-base RA if not barred. Contention-based RA would success if there is no preamble collision.
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