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1 Introduction

The study item on enhancement of VoLTE [1] has the following objective related to quality enhancements:
· Enhancements that improve the VoLTE/video quality perceived, focusing on (RAN1-led):

· Identify if it is possible to re-use the coverage enhancement techniques that have been already discussed in previous releases.

· Identify possible further enhanced HARQ for TTI bundling beyond Rel-12 enhancements.
In this contribution we discuss our view on how to proceed with the study of these aspects.
2 Discussion
RAN1 studied uplink coverage enhancements during 2012 [2] and this resulted in a couple of improvements of the PUSCH subframe bundling feature in Rel-12 (a reduced HARQ round-trip time for VoLTE, and a larger maximum channel bandwidth for medium-rate data services). With this, we think that the most promising proposals brought up during that study item have been captured in the standard and we prefer to now focus the study of quality related enhancements on other improvements, in particular improvements based on the techniques introduced by the eMTC work item [3].

Proposal 1 Focus the study of VoLTE/video quality related enhancements on the techniques introduced by the eMTC work item.
The eMTC work item introduces the following sub-features:

· New UE category M1
· max 6 PRBs channel bandwidth

· max 1000 bits TBS

· single receive antenna performance

· half-duplex operation (optional)
· New UE power class

· max 20 dBm transmission power instead of 23 dBm
· optional for Cat-M1
· CE mode A support

· a moderate amount of repetition providing moderate coverage enhancement
· mandatory for Cat-M1 and optional for other UE categories
· CE mode B support

· a large amount of repetition providing large coverage enhancement
· optional for Cat-M1 and other UE categories

We expect that CE mode A will be of interest to this study whereas CE mode B is not suitable for VoLTE and video services. Ideally the VoLTE/video quality related enhancements for CE mode A should be useful both for Cat-M1 UEs and for other UE categories, although the resulting achievable coverage will probably be larger for other UE categories than for Cat-M1. Semi-static scheduling (SPS) is supported in CE mode A but not in CE mode B.
Proposal 2 Focus the study of VoLTE/video quality related enhancements on the techniques available in CE mode A (with/without SPS) for Cat-M1 and other UE categories.
The study of VoLTE/video quality related enhancements is RAN1-led. RAN1 has its first session on this topic in August. In order to facilitate the study in RAN1, we propose that RAN2 provides some recommendations on suitable evaluation assumptions. We propose to use EVS 7.2 kbps as the baseline speech codec for evaluation and evaluate the effect of handling up to four speech frames in one transmission. GSMA PRD IR.92 [6] specifies that the UE and the entities in the IMS core network that terminates the user plane must request to receive one speech frame encapsulated in each RTP packet. However, in order to evaluate possible coverage enhancements benefits, it is proposed to both consider that RAN aggregates up to four RTP packets with one speech frame encapsulated in one RTP packet as well as the application encapsulating up to four packets in one RTP packet. We further propose that full ROHC header compression is assumed, and BSR and PHR in each transmission. The resulting required transport block size including PDCP, RLC, and MAC headers for the different packet bundling strategies is presented in Table 1.
Proposal 3 Send LS to RAN1 with recommended evaluation assumptions for VoLTE quality related enhancements according to Table 1.

Table 1: Proposed recommended evaluation assumptions for VoLTE quality related enhancements
	Codec
	RAN aggregation (Note 1)
	Application encapsulation (Note 2)
	Payload (Note 3)
	RTP header (ROHC)
	PDCP
	RLC
	MAC
	BSR
	PHR
	Inter tx time (ms)
	Total (bytes)
	TBS (bits) (Note 4)

	EVS 7.2kbps
	1
	1
	18
	3
	2
	2
	1
	4
	2
	20
	32
	256

	EVS 7.2kbps
	2
	1
	18*2
	3*2
	2*2
	4
	1
	4
	2
	40
	57
	456

	EVS 7.2kbps
	3
	1
	18*3
	3*3
	2*3
	5
	1
	4
	2
	60
	81
	648

	EVS 7.2kbps
	4
	1
	18*4
	3*4
	2*4
	7
	1
	4
	2
	80
	106
	848

	EVS 7.2kbps
	1
	2
	19*2
	3
	2
	2
	1
	4
	2
	40
	52
	416

	EVS 7.2kbps
	1
	3
	19*3
	3
	2
	2
	1
	4
	2
	60
	71
	568

	EVS 7.2kbps
	1
	4
	19*4
	3
	2
	2
	1
	4
	2
	80
	90
	720


Note 1:
RAN aggregation of RTP packets each composed of one speech frame

Note 2:
Application encapsulation of speech frames in one RTP packet requires updates to the VoLTE service description [6]
Note 3:
For Payload, Compact Format is used for RAN aggregation and Header-Full Format is used for Application encapsulation as described in Annex A of TS 26.445
Note 4:
Some of the TBS values do not match the valid TBS values in Table 7.1.7.2.1-1 in 36.213. It is assumed that lower layers will choose a suitable TBS value, equal to or greater than the values in this column.
Typically a rather tight packet delay budget is assumed for conversational services. While this is often required, there are also scenarios where a more relaxed packet delay budget can be considered acceptable (perhaps allowing for one-way delays of several hundred ms instead of 50-100 ms) if this means that the service can be provided with a larger coverage. We would like the study to investigate the possible trade-off between packet delay budget and achievable coverage to provide a better understanding of this aspect.

Proposal 4 Ask RAN1 to investigate the trade-off between packet delay budget and achievable coverage in the evaluation of VoLTE/video quality related enhancements.

3 Conclusion

In this contribution we discuss the study of VoLTE/video quality related enhancements. We have the following proposals.

Proposal 1
Focus the study of VoLTE/video quality related enhancements on the techniques introduced by the eMTC work item.
Proposal 2
Focus the study of VoLTE/video quality related enhancements on the techniques available in CE mode A (with/without SPS) for Cat-M1 and other UE categories.
Proposal 3
Send LS to RAN1 with recommended evaluation assumptions for VoLTE quality related enhancements according to Table 1.
Proposal 4
Ask RAN1 to investigate the trade-off between packet delay budget and achievable coverage in the evaluation of VoLTE/video quality related enhancements.
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