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Introduction
At RAN#73, a work item on Voice and Video enhancements for LTE has been approved [1]. The objectives of this work item are to specify the following features based on the outputs of the study item report [2]:
1. [bookmark: _GoBack]The codec mode/rate selection and adaptation solution details specification (RAN2)
1. VoLTE/ViLTE signalling optimization
1. VoLTE quality/coverage enhancements
With respect to the quality/coverage enhancements, one detailed objective is
0. Specify, if useful, the mechanism to enable the air interface delay budget relaxation, by e.g. the eNB awareness of available delay in air interface budget (RAN2)
During RAN2#96 it was agreed [3]:
1 UE reports delay budget information if network configures. No need for eNB query. The detailed delay budget information should be addressed in email discussion of stage-3 CR. Use the following content as the baseline:
a. +X ms, means that UE wants to increase by X ms delay on air interface
i. Good radio condition: UE expects eNB to e.g., extend CDRX cycle by around X ms
ii. Bad radio condition: UE expects eNB to e.g., increase eMTC repetitions by around X ms
b. -Y ms, means that UE wants to reduce by Y ms delay on air interface
i. Good radio condition: UE expects eNB to e.g., reduce CDRX cycle by around Y ms
ii. Bad radio condition: UE expects eNB to e.g., decrease eMTC repetitions by around Y ms if repetitions are configured
Value range: X up to 200ms, Y up to 200ms
The format of delay budget is FFS
2. The delay budget information is per UE.
3. The prohibited timer should be introduced for the UE.
In this contribution we discuss the format of the reporting of the delay budget information.
[bookmark: _Ref178064866]Discussion
As outlined in [4], a VoLTE client may derive the round-trip delay of the RTP packets based on the RTCP reports. Since the contribution from the speech processing delay and the jitter buffer delay [5] to the transmission delay is not visible at the RTP level, the RTP round-trip delay does not exactly match the mouth-to-ear delay but it will give an indication of the transmission delay as perceived by the end-user.
As discussed in [5], depending on the physical location of the two parties the end-to-end delay may be above the 200 ms for which the delay starts to significantly impact the quality of experience (QoE) of a voice call. Thus, in a situation with a long delay it may be beneficial for the QoE if the air interface delay, if possible, is reduced compared to the established QCI packet delay budget. One scenario with how air interface delay may be reduced is observed in [6]: A DRX cycle setting of 40ms causes a longer air interface delay and end-to-end delay compared to a shorter DRX cycle or no DRX.
An overview of the impact of the RAN air interface delay to the conversational quality of VoLTE is presented in [5]. A conclusion from [5] is that in a situation where RAN has either of the two options of extending the packet delay and keeping the packet loss at a low level or of keeping the delay and delay variations within a pre-defined level and introducing extra packet loss, it is always preferred to allow for an increased delay and keeping the loss rate low. However, the consistency of the service may benefit from an indication from the UE that an increased delay is tolerable and even preferred compared to adding extra packet loss. 
There may also be situations where the end-to-end delay is below the service requirements and in such a situation it may be beneficial for the overall system performance if the packet delay budget is relaxed. It is proposed in [6] to allow for a possibly reduced end-to-end delay by introducing a mechanism for the eNB to be made aware that the QoE may benefit from a delay in the air interface that is below the current QCI setting. 
Based on the discussion above, it is concluded that a VoLTE client may measure that the overall service performance may be enhanced by changing the packet delay budget for the local link as governed by the QCI requirement for the media bearer [7]. The configuration in relation to the enhancement may either be related to the coverage, i.e. packet loss rate, or the configuration of the UE for improved power efficiency, e.g. DRX cycle. 
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc473645480][bookmark: _Toc473645529]A VoLTE client may measure that the overall service performance may be enhanced by optimizing the RAN packet delay budget of the local link either with respect to configuration related to coverage or the UE power efficiency
Typically, the preferred configuration for UE power efficiency is in good radio conditions and the configuration related to the coverage is in poor radio conditions. This may however not always be the case and since the eNB already has the knowledge on the radio link condition, it is proposed to provide explicit information from the UE to the eNB on the preferred optimization of the radio link for the proposed new packet delay. This information may be conveyed via a field ueReportCause indicating the UE preferred RAN configuration in relation to the modified air interface packet delay budget in an RRC IE with the following ASN.1 structure:
UuDelayBudgetReport ::=		SEQUENCE {
			ueReportCause			ENUMERATED {coverageEnhancement, lowPowerConsumption}, 
			delayBudgetAdjustment	ENUMERATED {V1, V2, V3, ...}

The value coverageEnhancement indicates the UE prefers a configuration that is primarily optimized for coverage enhancement and the value lowPowerConsumption indicates that the UE prefers a configuration that is primarily optimized for power saving.

[bookmark: _Toc465445115][bookmark: _Toc465773367][bookmark: _Toc465845739][bookmark: _Toc465976670][bookmark: _Toc465976864][bookmark: _Toc465976930][bookmark: _Toc471982601][bookmark: _Toc473492080][bookmark: _Toc473635727][bookmark: _Toc473636864][bookmark: _Toc473645481][bookmark: _Toc473645530]Explicitly indicate the UE preferred configuration in relation to the adjusted Uu air interface delay.
Conclusion
In this contribution we discuss the format of the interaction between the UE and the eNB with respect to the air interface delay budget.

In section 2 we made the following observations:
Observation 1	A VoLTE client may measure that the overall service performance may be enhanced by changing the packet budget of the local link to either change the configuration related to coverage or the UE power efficincy

Based on the discussion in section 2 we propose the following:
Proposal 1	Explicitly indicate the UE preferred configuration in relation to the adjusted Uu air interface delay.
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