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1. Introduction
During email discussion after RAN2#83bis (email discussion 83#13), there was a discussion on whether new Rel-12 SSAC parameter needs to be defined if ACB skip is allowed. Although in last meeting RAN2#84 somewhat assumed that no Rel-12 SSAC parameter needs to be defined, we think RAN2 needs to re-confirm their understanding. This paper discusses the gain of defining new Rel-12 SSAC parameter together with ACB skip mechanism, in order to improve the experience of legacy UE not supporting ACB skip mechanism when attempting MMTEL voice access in a condition when ACB is applied. The paper concludes that the gain is not significant and that impact to specification, NW operation and UE implementation are foreseen. 
2. Discussion
The main use case for SCM study is big event scenarios that would trigger network congestion. In this case operator wants to strongly bar (non-MMTEL) packet data but to prioritize MMTEL (voice) services, i.e., no barring or very light barring of MMTEL. Therefore, SCM study focuses on the problem of inability to prioritize MMTEL voice when ACB is applied. This problem is valid in both cases where SSAC is applied (broadcast) and not. Problem of inability to prioritize MMTEL voice occurs because the present specification specifies that MMTEL call is subject to ACB in both cases when SSAC is broadcast and when not broadcast. To address this problem RAN2 discusses a new mechanism, namely ACB skip mechanism that enable the network to order UE to skip ACB when UE attempts to establish RRC connection for MMTEL voice call. 

When ACB skip is allowed, successful rate of MMTEL call attempt is higher for UE supporting this function compared to UE not supporting this function. Moreover, the successful rate of UE not supporting this function will be even worse if SSAC parameter is broadcast (since SSAC is meant for deprioritizing MMTEL and SSAC+ACB applies).  When comparing between UE supporting new function with legacy UE not supporting the new function, it is natural if the UE supporting the new function have more advantages. The question is to what extent defining new Rel-12 SSAC parameter can help minimizing this unfortunate situation for legacy UE. 
The following tables show the result of MMTEL voice (successful) access probability in network using only Rel-9 SSAC parameter for both legacy and new UE compared to in network using different SSAC parameter for legacy UE and for new UE (i.e., Rel-9 SSAC parameter for legacy UE and new Rel-12 SSAC parameters for new UE). The tables also show two cases of operation, i.e., when SSAC parameter is broadcast and when no SSAC parameter is broadcast.
Case A (SSAC is not broadcast):

· ACB is set to P50;

· SSAC for MMTEL voice is not set (i.e., no SSAC is broadcast means 100% successful probability of MMTEL call)

Table 1: Barring setting and barring result for case A
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Case B (SSAC is broadcast): 

· ACB is set to P50 (i.e., 50% successful probability of call attempt after ACB check)

· SSAC for MMTEL-voice is set to P70 (i.e., 70% successful probability of MMTEL call attempt after SSAC check)

Table 2: Barring setting and barring result for case B
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Table 1 and table 2 show barring setting and barring result for case A and case B, respectively. 

For new UE (supporting ACB skip), we can understand that in both cases, the Rel-12 SSAC parameter does not bring any gain. We can observe that regardless of whether Rel-12 SSAC parameter is used or not, the UE has the same expected result, because for this UE MMTEL is controlled only by SSAC and ACB is skipped.  

For legacy UE (not supporting ACB skip), the following observation can be made:

· For case A, when no SSAC is broadcast but there ACB is set to P50, defining Rel-12 SSAC parameter cannot help improve UE access probability. This is because legacy UE will anyway experience barring due to ACB (P50).

· For case B, when SSAC is broadcast, defining Rel-12 SSAC parameter gives slight advantage for legacy UE. This is because the network can set different value for Rel-9 SSAC parameter and Rel-12 SSAC parameter.
The network can set Rel-12 SSAC parameter according to the necessity of IMS node, e.g., 30% barring (P0.7), and Rel-9 SSAC parameter is set to the highest possible setting (P0.95), understanding that even with the highest probability (P0.95) the legacy UE only have successful access probability of  P0.475 due to ACB barring. This access probability of legacy UE is better compared to NW that uses only Rel-9 SSAC parameter, resulting successful probability of P0.35. 
However, it should be noted that for the scenario of MMTEL voice prioritization, the network is NOT likely to set SSAC barring setting to a high barring rate (low probability). If it were to be set, it would be very low, e.g., 5 – 10% barring (P0.95 ~ P 0.9)

Observation 1: 

a. For new UE supporting ACB skip function, defining Rel-12 SSAC parameter does not bring any gain.

b. For legacy UE not supporting ACB skip function, defining Rel-12 SSAC parameter gives slight benefit. This benefit only achieved when SSAC parameter is broadcast, and NO benefit achieved when SSAC parameter is not broadcast.
Let us then consider what is needed to support the above slight benefit of defining Rel-12 SSAC parameter for legacy UE and what kind of impact it brings. The following can be considered:

· Specification impact

A set of Rel-12 SSAC parameters (ac-BarringForMMTELVoice-r12 and ac-BarringForMMTEL video) need to be defined in the RRC specification. 
We think that this impact is quite big and we are doubtful whether the achievable benefit would justify this specification impact. 

· NW operation impact

When setting Rel-9 SSAC parameter, NW operation needs to always consider the setting of ACB as well as the setting of Rel-12 SSAC parameter. This is because operator needs to make sure such that UE with new mechanism does not end up with worse success probability compared to legacy UE. We think this is quite cumbersome operation.

· Impact from UE perspective

From UE implementation perspective, UE needs to have new logic to handle both Rel-9 SSAC parameters and Rel-12 SSAC parameters, which is likely bring more complexity compare to if UE only needs to handle Rel-9 SSAC parameters. 
Early implementability of ACB skip function in UE of previous releases is an important issue for operators with road map of VoLTE deployment in near future as well as those that already deployed VoLTE [1]. We think that the simplest the standardization impact (e.g., reuse of Rel-9 SSAC parameter), the easier for UE vendor to implement the function. 
From the above consideration, we think that the gain from defining Rel-12 SSAC parameter cannot justify the impacts to specification, NW operation and complexity of UE implementation. 

Observation 2:  
In order to have slight gain (in observation 1-b) of defining Rel-12 SSAC parameter, significant impact in standard specification, NW operation and UE implementation are foreseen.
From the above observations, we can conclude that even if RAN2 defines new Rel-12 SSAC parameter, in a condition when ACB is applied, legacy UEs successful access rate of MMTEL voice attempt will not be significantly improved and big impacts (specification, NW operation and UE implementation) are foreseen. 
3. Summary and Proposal
This document discussed the gain and impact from defining Rel-12 SSAC parameter. The following is observed:

Observation 1: 

a. For new UE supporting ACB skip function, defining Rel-12 SSAC parameter does not bring any gain.

b. For legacy UE not supporting ACB skip function, defining Rel-12 SSAC parameter gives slight benefit. This benefit only achieved when SSAC parameter is broadcast, and NO benefit achieved when SSAC parameter is not broadcast.
Observation 2:  

In order to have slight gain (in observation 1-b) of defining Rel-12 SSAC parameter, significant impact in standard specification, NW operation and UE implementation are foreseen.

From the above observations, we can conclude that even if RAN2 defines new Rel-12 SSAC parameter, in a condition when ACB is applied, legacy UEs successful access rate of MMTEL voice attempt will not be significantly improved and big impacts (specification, NW operation and UE implementation) are foreseen. Moreover, it should be noted that optimising MMTEL access rate in legacy UE when ACB skip is activated is never part of SCM study objective, effort to minimize the impact can be done by implementing ACB skip in UE of earlier releases.
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