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1	Introduction
RAN2 discussion about the “Voice over LTE Study Item” [1] was initiated during RAN2#93bis meeting and followed by the email discussion aiming to identify any potential signalling problems that may arise in case the studied enhancements for VoLTE are deployed. After the first round of discussions and conclusions, there seem to be still different views on for what purposes the enhancements are needed.
This paper discusses the need to focus the Study Item scope and create common understanding about the actual requirements to meet the targets. 
2	Discussion
The objectives of the Study Item on VoLTE enhancements aim ultimately at end user perception improvement and a better user experience of the VoLTE call. We understand the Study Item describes two major areas to be addressed in RAN2: Codec/rate adaptation and VoLTE/video access prioritization:
Table 1: RAN2-led Study Item scope
	Codec/rate adaptation 
	VoLTE/video access prioritization

	· The candidate solutions should be RAN-involved.
· Any rate adaptation mechanism introduced by RAN can co-exist with the rate-adaptation mechanisms specified in TS 26.114 
· Any rate adaptation mechanism introduced by RAN should explicitly indicate the recommended bit rate.
· The candidate solution should be able to avoid excessive ping-pong tuning.
FFS: Any rate adaptation mechanism introduced by RAN shall be codec type agnostic.
	
Note 2: In case the time is limited, the study on the voice aspects has high priority than that on the video aspects.




Additionally, the Study Item description includes one remaining objective:
· improve the VoLTE/video  quality perceived by the user by reducing packet loss or allowing the use of higher codec rate; [RAN1-led]
However, it requires RAN1 expertise to identify what coverage enhancements techniques are possible to be re-used to serve the purpose of improvement the VoLTE QoS. Some RAN1 studies need to be made to develop assessment about the requirements and possibilities. This has been accounted for in the WID by allocating some time from RAN1#86 (i.e. the August 2016 meeting) for this topic. 
Based on the discussions and considering there are only two remaining RAN2 meetings for the SI completion, we would like to focus the work on the two areas led by RAN2, in order to meet the targets set by the agreed SI (i.e. RAN2#95).
Proposal 1: The work in RAN2 should focus on the topics of Codec/rate adaptation and VoLTE/video access prioritization.
2.1	Codec/rate adaptation
During RAN2#93bis, initial discussions and agreements were made for this objective, establishing the principles for any candidate solution, as defined in Table 1. The candidate solutions will be RAN-involved and at the same time the requirements state: “any introduced rate adaptation mechanism should be able to co-exist with the rate mechanisms defined within IP Multimedia Services scope” (TS26.114).
There are some assumptions on the methods that could be used for the codec/rate adaptation solutions in RAN [3]. However, to get sufficient and realistic understanding about all new requirements, for these certainly related to the new network features and capabilities, it would be beneficial to understand:
-	the criteria to apply and initiate rate adaptation mechanism:
-	end user experience or network conditions?
-	the co-existence of RAN-based mechanism with legacy mechanisms:
-	shall the new mechanism be capable of delivering added value on top of the existing methods (e.g. down tuning) or initiating rate adaptation independently without the existing methods?
-	shall the new mechanism respect rate changes restrictions according to codec preference order for session negotiation defined in TS26.114 and allow extended handling with more flexible (down/up tuning) approach? 
-	shall the new mechanism establish new independent rules, but ensure the provision of their results to legacy mechanisms to avoid collisions and ping-pongs?
-	if both mechanisms (i.e. new and legacy) become applicable, is prioritized handling required (i.e. if priority of one adaptation solution over the other is needed, is RAN expected to overwrite CN or UE-based settings or alternatively can RAN-based solution be suppressed)?
-	would there be need for interaction between the mechanisms?
-	in previous generations, dynamic voice codec rate adaptation was known to be used to increase capacity mostly (as oppose to enhance quality as orginally intended): the lowest codec is used throughout the call:
-	if the same behaviour ends up in live deployments, it would be enough to simply select a lower codec rate at call setup through IMS. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To keep the rate adaptation at highest possible level rate adaptation an extra complexity seems unavoidable. Therefore, RAN2 should understand rationale behind the use cases to avoid too complex approaches. We should strive to avoid having  negative impact on existing methods, development effort of the new solution and eventually on the user experience. The use case on how the method is assumed to be carried out and how it is controlled will determine the NW impacts, therefore we would like to emphasize the importance of considerations on how will the newly introduced mechanism be used and to what degree it should co-exist with the legacy mechanisms.
Proposal 2: The analysis of impacts and complexities proposed by any rate adaptation mechanisms should be included in the TR.
2.2	VoLTE access priority
A VoLTE call may be initiated via either mobile-terminated signalling (i.e. paging) or mobile-originating signalling (i.e. UE initiating random access). For typical cases, the UE would indicate “mo-Data” establishment cause, which would not identify whether the call is a VoLTE call or not. The RRC connection setup would have to be accepted before realizing the type of the call. There are several occasions when an operator may wish to prioritize VoLTE calls over other mobile-originated data calls. The operator may e.g. wish to allow VoLTE calls even while the network is congested for other data services, or simply always prioritize VoLTE calls over other calls due to market characteristics and demands. To allow operators more freedom in the prioritization of VoLTE calls, Rel-13 introduced mo-VoiceCall establishment cause [6].
As already discussed within the Rel-13 timeframe [5] for mobile-terminated calls, the issue is more complicated: the network initiates the paging request but does not indicate to the eNB that the request is intended to setup a VoLTE call. Further, a UE only indicates in the call setup request a cause “mt-Access”, but would not know it is being paged for a VoLTE call, and therefore cannot set a specific cause value in RRCConnectionRequest.
The studies being currently carried out for the VoLTE enhancements, reveal that the unresolved issue remains still an obstacle to improving network care for the mobile-terminated calls prioritization. However, along the considerations on a new establishment cause value, we discovered there are actually various requirements towards a new establishment cause use. In the email discussion [1], the following options were indicated for the potential new establishment cause definition:
-	mobile-terminated voice call;
-	mobile-originating video call;
-	mobile-terminated video call;
-	mobile-originating and mobile-terminated video call.
This becomes unclear which of the listed services becomes highest need for prioritization. It would be essential to get understanding if the indication in the call setup request a cause “mt-Access”, but without knowledge the UE is being paged for a VoLTE does not provide any benefits for VoLTE prioritization. The key goal of the SI is to work out Voice service over LTE (VoLTE) enhancements, but nevertheless video may become much more popular in the future and the number of video calls could increased significantly. Hence, it seems valid to consider how the “video” related requirements are important. 
Having raised these points, we think the study item should also clearly identify use cases and requirements to be further studied. These would allow the conclusions to be reached in context of market trends and demands. We appreciate the operators’ need to have further distinction at call setup phase to facilitate selected service prioritization, considering, however, the last remaining spare value in RRC Connection Setup message, we see the importance for justifying the prioritization needs. 
Proposal 3: Adapting of a new establishment cause should not be targeted to fulfil all the VoLTE/video access prioritization needs. 
2.3	Use cases
As discussed in previous sections, and as raised during the RAN2#93bis discussion, the use cases and motivations should be clarified to have a high quality TR. We consider the following simple use cases to be in context of the SID:
Use Case 1: Lightly loaded eNB with eNB policy to allow using as high video codec as possible: eNB wishes to indicate users to utilize as high video codec as possible for a UE establishing a new video call
Use Case 2: Highly loaded eNB with eNB policy to allow downgrading video codecs to mitigate congestion: eNB wishes to downgrade video rate of users already utilizing video calls to reduce cell loading.
Use Case 3: Video prioritization: eNB wishes to prioritize UEs establishing a new video calls.
Obviously, these are quite simplistic, but all seem to fit the SID motivation. Therefore, we think RAN2 could discuss whether these are correct use cases to capture in the TR.
Proposal 4: RAN2 to discuss whether the use cases 1, 2 and 3 are captured in the TR. 
4	Conclusion
This contribution addressed the need focus the Study Item scope and create common understanding about the actual requirements to meet the targets. In particular, we see further studies should focus on two objectives:
Proposal 1: The work in RAN2 should focus on the topics of Codec/rate adaptation and VoLTE/video access prioritization.
For the two objectives, following proposals are made respectively:
Proposal 2: The analysis of impacts and complexities proposed by any rate adaptation mechanisms should be included in the TR.
Proposal 3: Adapting of a new establishment cause should not be targeted to fulfil all the VoLTE/video access prioritization needs. 
Proposal 4: RAN2 to discuss whether the use cases 1, 2 and 3 are captured in the TR:
Use Case 1: Lightly loaded eNB with eNB policy to allow using as high video codec as possible: eNB wishes to indicate users to utilize as high video codec as possible for a UE establishing a new video call
Use Case 2: Highly loaded eNB with eNB policy to allow downgrading video codecs to mitigate congestion: eNB wishes to downgrade video rate of users already utilizing video calls to reduce cell loading.
Use Case 3: Video prioritization: eNB wishes to prioritize UEs establishing a new video calls.
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