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1. Introduction
Email discussion on SCM SI [1] identified several alternative solutions, studied the intended behaviour of each solution and analysed the impact from UE, NW and specification point of view. In addition to the analysis performed in the email discussion, this paper further examines the relation between each solution alternatives and the existing barring mechanism, and compares each solution from this point of view. This paper also discusses the future-proofness of each solution towards possible barring mechanism possibly defined in the future (e.g., for ACDC).
2. Discussion
2.1 Baseline condition for that necessitates “voice prioritization”.

In RAN2#83bis, RAN agreed that the main scope/ key issue for SCM SI is the following:

	=>
The inability of LTE to prioritize VoLTE calls over other data in access barring and/or connection establishment, leads to establishment failure of VoLTE calls 


The baseline condition behind the above agreed key issue is a network in congestion state which may or may not apply (broadcast) ACB. Depending on the scenario, SSAC may or may not be applied (broadcast). In the condition where network apply ACB, our understanding of “voice prioritization” purpose is to ensure that a VoLTE call is not subject to be barred by legacy ACB, regardless of whether SSAC is broadcast or not.
One may argue that if operator wants to prioritize voice, then SSAC (which is a dedicated function for voice barring) should not be broadcast. However, in certain scenario, operator may need to broadcast SSAC to protect IMS node resources and at the same time broadcast ACB to protect radio resources (SSAC and ACB may be activated by different node). In this scenario, operator may want to ensure that the voice calls that checked and granted access by SSAC are also “prioritized”, i.e., not subject to be barred by ACB.
2.2 Analysis on alternative solutions for voice prioritization
During the email discussion, the following 5 solutions were identified as solution alternatives:
1. QCI based barring
2. Skipping ACB for MMTEL voice (subject to SSAC)
3. Independent ACB for MMTEL voice
4. RRC Connection Reject based on New Establishment Cause for Voice
5. Individual up- and down scaling of access barring probability
Observing the available UE based solution alternatives (i.e., solution 1, 2, 3, 5), “voice prioritization” is realized with the following concepts: “Barring check for voice and packet data is performed “independently””. Here, “independently” refers NOT only to functional independency but also procedural independency, meaning that once a call type A is checked with barring check logic type A, it will never be checked by other barring check logic type B.
Realization of this concept varies in each solution, but in can be summarized by performing one of the following:

· By providing specific barring check logic each for voice and for data at the same layer and only at that layer. (Solution 1, 3, 5)

· Solution 1: independent barring check for data and for voice is performed at NAS layer

· Solution 3,5: independent barring check for data and for voice is performed at AS layer

· Specific barring check logic for voice and for data may be performed at different layer, but also ensure that once a call is subject to bar at one layer, it will never be bared in different layer. (Solution 2)
· Solution 2: Voice barring is performed in MMTEL layer, indication from MMTEL to AS is needed to make sure that voice call is not subject to bar at AS/ACB layer.

However, since this is Release 12 discussion, implementation and operation of legacy barring mechanism needs to be taken into consideration. Figure 1 shows the interaction between each alternative solution with the existing barring mechanism (except EAB).  The assumption is that ACB and SSAC is broadcast for legacy UEs. Figure 1 (a), (b), (c) illustrates solution 2, 1 and 3/5 respectively.
· For solution 2, to perform “independent” barring for voice and data, the following are needed:
·  Legacy SSAC function is intact.
· AS (ACB) layer need to be aware of a “voice call” in order to decide that the call is NOT subject to bar. This can be realized by defining a “voice call” indication from MMTEL.

·  “Bypass” function needs to be defined/ specified at AS (ACB), such that a “voice call” will always pass ACB check.
· To activate the above “bypass” function, a NW control may be needed. This can be realized by adding 1 bit of broadcast. 
· For solution 1, to perform “independent” barring for voice and data, the following are needed:
· NAS barring check logic needs to be specified.

· To activate NAS barring check, NW needs to broadcast the concerning QCI barring information.

· Legacy SSAC function needs to be deactivated/ OFF.
The deactivation is likely to be done based on NW control, i.e., when the NW broadcast the QCI barring parameter NAS barring check is activated and therefore SSAC is deactivated. It is likely that indication from AS to NAS to MMTEL is needed for this purpose. 

· Legacy ACB function needs to be deactivated or skipped

For this solution, it is assumed that mo-Signaling is still subject to bar at ACB, therefore only part of the ACB function is deactivated/ OFF, i.e., ACB for mo-Data part. The deactivation is likely to be done based on NW control, e.g.., when the NW broadcast the QCI barring parameter. It is likely that indication between AS and NAS is needed for this purpose. 
Alternatively, ACB deactivation can be realized per call by adopting “bypass” function as in solution 2. E.g., “voice call” indication is sent from NAS to AS in order for AS to decide that a call should not be subject to ACB barring. .
· For solution 3/5, to perform “independent” barring for voice and data, the following are needed:
· A new barring logic for voice at AS (ACB) layer needs to be specified, e.g., ACBforVoice.
· A new barring parameter (e.g., ac-BarringforVoice) needs to be defined.

· AS layer need to be aware of what type of call the new barring parameter should be applied. For this a new call type needs to be defined. (As how it is done in legacy ACB mechanism.)

· To activate the new ACB-forVoice barring check, NW needs to broadcast the concerning barring parameter.

If legacy barring parameter (p0 - p95) is reused, in order to allow 100% voice call, a new “no barring” bit is needed. 

· Legacy SSAC needs to be deactivated/ OFF. 

The deactivation is likely to be done based on NW control, i.e., when the NW broadcast the new barring parameter, the legacy SSAC is OFF and voice barring is performed at the AS (ACBforVoice). It is likely that indication from AS layer to MMEL layer is needed for this purpose.
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Figure 1: Solutions for “voice prioritization”
From the analysis above, under the assumption that the NW is likely to broadcast legacy barring information, we can understand that with regard to relation between existing and new barring solution, enhancements in solution 2 do not duplicate the existing voice barring function (SSAC) in other layer, and isolate the impact/change only in ACB functionality (i.e., SSAC functionality does not changed). 
Observing the solutions where voice barring mechanism is shifted to higher layer (i.e., solution 1) or to lower (AS) layer (solution 3/5), the legacy barring functionality needs to be deactivated (SSAC and ACB for solution 1, and SSAC for solution 3/5) in order to realize an “independent” control. This may have implication to increase of complexity to support UE internal inter-layer interworking. 
Therefore we think that solution 2 seems to be the simplest solution to satisfy the purpose of “voice prioritization”.
Observation 1:  
Even under an assumption that legacy barring mechanisms are available/activated, solution 2 seems to be the simplest solution to satisfy the purpose of “voice prioritization”.

Furthermore, we can also understand that one commonality of the 4 solutions is the necessity of network control to activate the new barring/prioritization function (and, in some solutions, to deactivate the legacy barring function). This network control, i.e., broadcast of bit or new barring parameter can be also understood as a tool to ensure backward compatibility for NW that do not wish to apply the new barring  mechanism.
Observation 2: 
Common for all solutions, to activate the new barring/ prioritization mechanism, a NW control (e.g., broadcast of bit or new barring parameter) is necessary.
Taking into account the above analysis result, we propose the following:
Proposal l:
 To satisfy the purpose of “voice prioritization”, it is proposed for RAN2 to adopt solution 2 (“Skipping ACB for MMTEL call”) , with NW control bit option. 

2.3 Consideration of future-proofness of “ACB bypass” solution
Considering the abundance and complexity of existing barring mechanisms, many companies have expressed their concern of defining yet another barring mechanism for a specific application/call in this SCM SI. This concern is especially true because SA1 is also studying new requirement for application/service specific access/congestion control (ACDC). For this reason, some companies think that a “generic” solution should be defined once SA1 defines the requirements (e.g., what application/service to be prioritized).
However, if a “generic” solution is understood as one solution that can be applied to different kind of application/call without adding/changing new architecture/function, from analysis in [1] and section 2.2, all the identified solutions should be generic enough and can be enhanced for future use (e.g., depending on how the barring parameter is set and provided). For example from DCM perspective, in addition to voice, we are “known” to have a wish to be able to prioritize Emergency Message Board (DMB) service. For this DMB purpose, we think that enhancement based on solution 2 should also be possible, as well as enhancement based on e.g., solution 1 or 3/5, depending on how the barring parameter and UE internal indication are set/ defined. Therefore, independent to what solution RAN2 decides for voice prioritization in SCM SI, discussions on solution for future barring mechanism can still be done in the appropriate WI/SI (e.g., ACDC discussion). 
Observation 3: 
 All alternative solutions identified for voice prioritization can be considered as “generic” solution. Therefore, independent to what solution for voice prioritization that RAN2 adopts, solution for future barring mechanism (e.g., ACDC) can still be discussed in appropriate WI/SI.
3. Summary and Proposal
This paper discussed and analysed the necessary function when relation between each solution alternatives and the existing barring mechanism is taken into account. The following are our observations: 

Observation 1:  
Even under the assumption that legacy barring mechanisms are activated, solution 2 seems to be the simplest solution to satisfy the purpose of “voice prioritization”.

Observation 2: 
Common for all solutions, to activate the new barring/ prioritization mechanism, a NW control (e.g., broadcast of bit or new barring parameter) is necessary.
Furthermore, this paper briefly discussed whether each solution alternative can be extended (i.e., sufficiently “generic”) for future barring mechanism possibly defined for ACDC, and the following was observed:
Observation 3: 
All alternative solutions identified for voice prioritization can be considered as “generic” solution. Therefore, independent to what solution for voice prioritization that RAN2 adopts, solution for future barring mechanism (e.g., ACDC) can still be discussed in appropriate WI/SI

Finally the following was proposed:

Proposal l:
 To satisfy the purpose of “voice prioritization”, it is proposed for RAN2 to adopt solution 2 (“Skipping ACB for MMTEL call”), with NW control bit option.   

Reference
[1] 

R2-13xxxx, “[83bis#13][LTE/SCM] Solutions candidates for prioritizing VoLTE”
PAGE  
3

