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1
Introduction
At RAN2 #92, RAN2 discussed “VoLTE establishment Cause”. During RAN2#92, the way forward [1] that includes the solution to address the backward compatibility issues, was supported by many companies. However, few companies concern to have the solution and we could not reach an agreement on this topic.
2
Discussion
2.1
Backward compatibility issues on new establishment causes
We note that in a case of introducing new VoLTE cause, there is a backward compatibility issue.  In the previous meeting, RAN2 discussed the solution based on MSG3. However, if the network is legacy, this new establishment cause value will not be comprehended by legacy network and the VoLTE call may be dropped. For example, eNB may discard the MSG3(RRCConnectionRequest), then UE cannot make a VoLTE call, because of the failure to establish the  RRC connection. If eNB sends RRCConnectionReject, UE also cannot make a VoLTE call. The network behaviour upon reception of such new establishment cause is up to implementation, because there is no sentence about the network behaviour at that case in the current specification. 
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Fig1. VoLTE call setup failure (Request message discard) 
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Fig2. VoLTE call setup failure (Reject message) 

This is a critical issue for operators who have introduced VoLTE.  This issue may bring bad user experience to both home and roaming UEs.

Observation 1: There is a backward compatibility issue on introducing new VoLTE establishment cause into MSG3.

If we upgrade legacy network to accept new VoLTE cause, of course, we will be able to avoid backward compatibility issues. However, even if there are operators who do not need to introduce new cause, all operators have to upgrade legacy network to accept new cause. 
According to GSA Evolution to LTE report [2], there are 442 commercially launched LTE or LTE Advanced networks in 147 countries now and LTE system is used by many operators who don’t attend 3GPP meetings, more LTE system will be deployed in the feature. Considering such a situation, all operators in different countries upgrading legacy network to avoid backward compatibility issues is not feasible and realistic, so we should address this issue by another solution.
Observation 2: Considering the number of LTE network around the world, all operators in different countries upgrading legacy network to avoid backward compatibility issues is not feasible and realistic.
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Fig3. Potential risk of the backward compatibility issue
2.2
Solution to avoid the issue
To address this issue, we propose to introduce an indication in SIB2 that tells whether UE is allowed to use the new cause value. In case the indication is not broadcast, UE shall only use the existing establishment causes.

Observation 3: If an indication in SIB2 that tells whether UE is allowed to use the new cause value is introduced, then the backward compatibility is addressed.

3
Conclusion
In this document we discussed the issue caused by new establishment causes, and the solution to address the issue. We propose the following proposals, same proposal as [1]. Considering the number of LTE network around the world, all operators in different countries upgrading legacy network to avoid the backward compatibility issue is not feasible and realistic. So, SIB2 indication should be introduced and related CRs should be approved[3].
(1)    We will not introduce changes that would impact the size of RRCConnectionRequest - message.

(2)    Introduce a new cause value in MSG3 (i.e. replace spare2 of EstablishmentCause with a new cause value)

(3)    Introduce an indication in SIB2 that tells whether UE is allowed to use the new cause value. In case the indication is not broadcast, UE shall only use the existing establishment causes.

(4)    The new cause value will only be applicable for mobile-originating MMTEL_Voice calls.

(5)    The changes are introduced from Rel-12 

(6)    Any other enhancement or optimization could be discussed further based on the contributions in the future.
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