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1. Introduction
In previous meetings, RAN2 has been discussing on a proposal to introduce a new establishment cause for VoLTE [1]. In RAN2#91bis, RAN2 agreed the following;
Agreements:

1:
Introduce a solution allowing eNB to prioritize voice calls based on msg3 or msg5. MO calls only are considered. FFS whether any other services are considered as well.

2:
Introduce a single new cause value in msg3. FSS whether cause value indicates 'voice' or 'voice/video', 'MMTEL' or something else.
During the discussion, the proponents of the proposal seem to assume that the impact of this proposal is restricted/isolated to the definition of “RRC establishment cause” in the NAS layer, and for this purpose the already defined call type “originating MMTEL voice/video” can be reused and association of these call types and “VoLTE” establishment cause can be newly defined. However, we think that this is not the only issue. We think that definition of “VoLTE” establishment cause would also impact the behaviour of ACB/SCM. Furthermore, also during the discussion, there was a concern on the handling of unknown “spare” value of establishment cause by the network. This paper analyses both UE and network impacts for introducing VoLTE establishment cause. 
2. Discussion
2.1 Impact analysis for UE
According to current NAS specification[2], when MO MMTEL voice call or MO MMTEL video call is started, the Release-12 UE sets following {call type, RRC establishment cause} combinations:
· {mobile originating MMTEL voice, mo-Signalling},
· {mobile originating MMTEL voice, mo-Data},

· {mobile originating MMTEL video, mo-Signalling},
· {mobile originating MMTEL video, mo-Data}.
Since only one value of new establishment cause is agreed, assuming that the VoLTE establishment cause is introduced as “mo-MMTELvoice” (in order for the eNB to prioritize “VoLTE voice”), we assume that {call type, RRC establishment cause} combinations are set as follows, i.e., mo-Signalling and mo-Data are replaced to mo-MMTEL, assuming that based on last meeting agreement only one (single) new cause will be defined: 

· {mobile originating MMTEL voice, mo-MMTELvoice},

· {mobile originating MMTEL video, mo-Signaling}.
· {mobile originating MMTEL video, mo-Data}
With this new cause setting, problem of AC Barring mechanism for SCM (ACB skip) capable UE is foreseen. Specifically in case when ACB skip is not indicated by the network, e.g. SCM capable UE in legacy network. In this case, the present specification describes that the UE shall apply the legacy ACB behavior based on the “establishment cause” which should be “mo-Data” or “mo-Signaling”, but since the UE only receives “mo-MMTELvoice” from NAS, especially for  MMTEL voice call, the UE does not know which barring factor (ac-BarringForMO-Signalling or ac-BarringForMO-Data) should be applied. Note that similar problem occurs for “high priority” establishment cause as discussed in [3]. Considering this problem, AS-NAS interaction, behavior and the resulting RRC and NAS specifications needs to be carefully designed.
Note that if the new establishment cause is defined as “mo-MMTEL”, the above problem occurs not only for MMTEL voice but also for MMTEL video.

Observation 1:
The introduction of VoLTE establishment cause also affects AC Barring mechanism specifically SCM functionality and behaviour.
Based on this analysis, RAN2 should
· firstly discuss the impact of VoLTE establishment cause to SCM and possible solution that RAN2 foresees feasible

· involve CT1 to analyze the UE impact for introducing VoLTE establishment cause as soon as possible, preferably with RAN2 view on how the NAS-AS interaction (i.e., information that AS should receive from NAS) considering all the impacted functions, i.e., defining establishment cause for VoLTE and AC Barring mechanism.
Considering that the proposal of defining new VoLTE establishment cause has impact to several functionalities captured in RAN2 and CT1 specifications, we think that this proposal should only be introduced once the solution for all the affected functionalities are clarified and agreed in all affected WGs.
Proposal 1:
RAN2 to confirm the impact of defining VoLTE establishment cause to SCM functionality and discuss how to solve it.

Proposal 2:
RAN2 should involve CT1 to analyze how to introduce VoLTE establishment cause considering also AC Barring mechanism with SCM, as soon as possible.
Proposal 3:
The VoLTE establishment cause should only be introduced into the specification once the solution for all the impacted functionalities are clarified and agreed in all affected WGs.
2.2 Impact analysis for network
In the previous RAN2#91bis, a backward compatibility concern was expressed that from the network point of view, the new establishment cause, which is proposed to be defined using the one of the existing “spare” value, will not be comprehended by the legacy eNB. As a result, the corresponding RRC establishment procedure may not be successful. However, this issue already had been discussed in [4] when delay tolerant access cause is introduced, and it was concluded that network vendor foresees that no backward compatibility is foreseen [5] and therefore it was understood that the network behavior upon reception of unknown spare establishment cause is up to implementation. Therefore, if VoLTE establishment cause is introduced by using one of the 2 spare values of RRC “establishment cause”, we would like for RAN2 to re-confirm that for the purpose of backward compatibility handing, no additional solution is needed.
Proposal 4:
For the purpose of backward compatibility with regard to spare establishment cause, additional solution is NOT necessary.
Note that defining new establishment causes foreseen necessary to adapt to the problem analyzed in section 2.2 or for other scenarios, e.g., NB-IOT, some discussions both from UE and NW perspective are needed and they are addressed in [6]

3. Summary and proposal
This paper analysed both UE and network impacts for introducing VoLTE establishment cause and discussed which release version the establishment cause should be added. The following are proposed:
Proposal 1:
RAN2 to confirm the impact of defining VoLTE establishment cause to SCM functionality and discuss how to solve it.
Proposal 2:
RAN2 should involve CT1 to analyze how to introduce VoLTE establishment cause considering AC Barring mechanism with SCM, as soon as possible.

Proposal 3:
The VoLTE establishment cause should only be introduced into the specification once the solution for all the impacted functionalities are clarified and agreed in all affected WGs.

Proposal 4:
For the purpose of backward compatibility with regard to spare establishment cause, additional solution is NOT necessary.
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