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1	Introduction
[bookmark: _Ref178064866]Within the scope of Study on enhancement of VoLTE [1], the following objective is being under discussion:
1. Enhancements to prioritize VoLTE/video access and/or VoLTE/video related signaling and reduce call drop probability (e.g. potential call drop during mobility) by signalling enhancement for VoLTE/video (RAN2, RAN3).
RAN2#94 scheduled an official email discussion to collect potential problems arising from signaling aspect of enhanced VoLTE support [3]. It was identified the prioritization of VoLTE/video access might require further insight and considerations across various network protocols.
This paper discusses the issues related to potential enhancements of VoLTE prioritization signaling and provides an input to Study Item conclusions.
2	Discussion
The studies being currently carried out for the VoLTE enhancements, reveal that the need to prioritize VoLTE call access originates from various requirements and address different use cases. The following options were indicated along the considerations on a new establishment cause value use:
-	mobile-terminated voice call;
-	mobile-originating video call;
-	mobile-terminated video call;
-	mobile-originating and mobile-terminated video call.
Given the email discussion outcome [3], RAN2 converges the existing solutions with appropriate network implementation provide already means to differentiate diverse access attempts and their prioritization. However, the mobile-originated video calls prioritization remains still an obstacle to improve network care for end users and special attention needs to be paid for the access of Video call.
2.1 How to prioritise mobile originating video call? 
Any access attempt must start with a dialogue between the UE and the network. The UE starts a connection by issuing RRC Connection Request, but this is further followed by procedural flows at various protocols’ levels. While the email discussion [3] addressed the following solutions for prioritizing the access attempt of MO Video call:
Option 1: reuse MO voice cause value in MSG3 for MO video call; 
Option 2: introduce one new cause value for MO video call, e.g. in MSG3 or MSG5; 
it is important to note that the priority handling is not limited to RRC access attempt only. There is a number of interacting procedures that need to be taken into account, when the UE uses E-UTRAN access for IMS services (e.g. video).
In practice, a request signalled via RRC needs to further conform to upper layers rules. I.e. a request for prioritised handling over the E-UTRAN radio for IP Multimedia CN Subsystem related signalling is realised by including the appropriate QCI value for signalling traffic as specified in TS 23.203 [6] and presented in Figure 1.



Figure 1 Scope of the Standardized QCI characteristics for client/server (upper figure) and peer/peer (lower figure) communication (TS23.003)
One of the fundamental standardized 3GPP requirement for the UE using E-UTRAN access for IMS services is ability to request establishment of a default or dedicated EPS bearer for IM CN Subsystem related signalling [7]. This intended requirement imposes the following steps in establishing IMS video via radio connection:
1. Establishment of a default radio bearer with QCI =1 
2. Establishment of a dedicated bearer for video with (e.g.)QCI=2 (see Table 1)
Since Video component is dependent on the voice component and QoS requirements for Application Level signalling respect GBR traffic with QCI=1 with a highest priority, it can be assumed network takes actions to guarantee prioritization of video. In addition, the network can further handle loss of video in a video call in such a way that the session to continue as voice-only (IR.92 [4]).  

Table 1: Standardized QCI characteristics based on TS23.003
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
(NOTE 13)
	Packet Error Loss
Rate (NOTE 2)
	Example Services

	1
	
	2
	100 ms
	10-2
	Conversational Voice

	2
	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
	
	3
	50 ms
	10-3
	Real Time Gaming

	4
	
	5
	300 ms

	10-6
	Non-Conversational Video (Buffered Streaming)

	65
	
	0.7
	75 ms

	
10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
	
	2
	100 ms

	
10-2
	Non-Mission-Critical user plane Push To Talk voice

	5
	
	1
	100 ms

	10-6
	IMS Signalling

	6
	
	
6
	
300 ms

	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
	Non-GBR
	
7
	
100 ms

	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
	
	
8
	
300 ms

	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 



Similar analysis are done for the need to prioritize SIP signalling in [8]. It was emphasized that use of QCI=1 bearer for VoLTE services gives the eNB possibility to identify VoLTE easily and prioritize the handling.. Given the point on SIP signalling handling [3]: “For initial VoLTE call setup in IDLE mode, the UE should indicate “MO Voice” cause value; and then SIP signalling is already prioritised”, we assume, consistently, the same conclusion applies for the video considerations. Thus, Option 1, i.e. reuse of MO voice cause value in MSG3 for MO video call is a feasible and sufficient solution. 
Carrying traffic’s specific handling through, the eNB as RAN terminating point is also provided with means to filter out video access attempts when needed. By means of Rel-9 feature Service Specific Access Control, for Video service the ACB check can be relaxed. As specified in RRC establishment initiation and NAS layer procedures, in case of MO calls for MMTEL services, EPS shall provide a capability to assign a service probability factor of access control for MMTEL video [9] and setup ssac-BarringForMMTEL-Video-r9 by the eNB. In addition, by means of Rel-12 functionality ACB skip for MMTEL voice/video and SMS, the upper layers indicate that UE is allowed to skip ACB, the eNB enforces the indication by broadcasting the ac-BarringSkipForMMTELVideo-r12. Therefore, priority handling for video service is already well established across network layers.
Observation 1: Priority handling for video service is already well established across network layers.
We respect other scenarios for video service establishment might be possible. However, to understand and justify the benefits of a new RRC connection establishment cause value, we think more detailed insight into intra-network procedures and priorities would be required to make the solution work. 
For instance, suppose the voice component (with the highest QCI priority) wouldn’t be required for a video service, A UE triggering RRC connection attempt with a new video cause without reusing any of the existing ones, would have to be then assessed by upper layers at the point of establishing connection what bearer is to be setup. It would seem that the Rel-14 improvements would have to assume anticipated NAS call type mapping and most importantly QoS requirements and QCI handling. Otherwise, they become a limiting factor. CN and Application Layer giving priority to QCI=1 to voice, even though the eNB would filtered out connection attempts with a new cause value. 
Therefore, to ensure an improvement for a video prioritised handling is feasible, a new establishment cause use would have to be analysed in context of potentially applicable QCIs. 
Observation 2: Distinction of video from voice by adapting of a new establishment cause does not guarantee improved priority handling at higher layers.

3	Conclusion
In this contribution, we elaborate video priority handling and suggested in the ongoing Study Item way forwards. With the following observations made, we think more detailed insight into intra-network procedures and priorities would be required to make the enhanced video priority handling work: 
Observation 1: Priority handling for video service is already well established across network layers.
Observation 2: Distinction of video from voice by adapting of a new establishment cause does not guarantee improved priority handling at higher layers.
Based on the discussion, we proposed to capture in the TR text proposal attached in the Appendix.
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Appendix: Text Proposal for TR 36.750
Beginning of Text Proposal
[bookmark: _Toc452101916][bookmark: _Toc450916377][bookmark: _Toc450916230][bookmark: _Toc450916177][bookmark: _Toc450916073][bookmark: _Toc450916031][bookmark: _Toc450915834][bookmark: _Toc450915755][bookmark: _Toc450913900][bookmark: _Toc450913307][bookmark: _Toc449471260]6	VoLTE/video enhancements to improve access and signalling
[bookmark: _Toc452101918][bookmark: _Toc450916379][bookmark: _Toc450916232][bookmark: _Toc450916179][bookmark: _Toc450916075][bookmark: _Toc450916033][bookmark: _Toc450915836][bookmark: _Toc450915757][bookmark: _Toc450913902][bookmark: _Toc450913309][bookmark: _Toc449471262]6.2	Potential solutions
6.2.1	Prioritise the access of Voice/Video call

Regarding the access of Video call:
-	There are following options for prioritizing the access of MO Video call:
Option 1: reuse MO voice cause value in MSG3 for MO video call; Some clarifications are needed in RAN2 and CT1 to allow MO voice cause value for MO video call.
Pros: no ASN.1 impact;
Cons: cannot distinguish access for Voice and Video in AS;
Option 2: introduce one new cause value for MO video call, e.g. in MSG3 or MSG5; Some clarifications are needed in CT1 on the usage of MO video call value.
Pros: can distinguish access for Voice and Video in AS;
Cons: ASN.1 impact; NAS impacts, overlap with MMTEL video call type, unclear handling at higher layers.  
-	MT video call: suitable network implementation can handle the access of MT Video call well, e.g. by paging priority.

[bookmark: _Toc452101919][bookmark: _Toc450916380][bookmark: _Toc450916233][bookmark: _Toc450916180][bookmark: _Toc450916076][bookmark: _Toc450916034][bookmark: _Toc450915837][bookmark: _Toc450915758][bookmark: _Toc450913903][bookmark: _Toc450913310][bookmark: _Toc449471263]6.3	Evaluations and Conclusions
During the study of the signalling enhancement, following conclusions were achieved:
Prioritisation of the access for Voice/Video call:
-	MO/MT voice call and MT video call: existing solutions/implementations can handle it well;
-  MO video call: reuse MO voice cause value in MSG3 for MO video call. Priority handling for IMS video service is already well established across network layers and distinction of video from voice by adapting of a new establishment cause does not guarantee improved priority handling at higher layers:  
Additional clarifications in RAN2 and CT1 are needed;
Prioritisation of the signalling for Voice/Video call
-	Prioritisation of the SIP signalling: no additional work is identified;
End of Text Proposal
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