
3GPP TSG RAN WG1 Meeting #86
R1-168064
Gothenburg, Sweden 22nd - 26th August 2016
Agenda Item:     7.2.15.1
Source:
Huawei, HiSilicon
Title:
Text proposal for the RAN1 coverage enhancement for eVoLTE
Document for:
Discussion and decision
1 Introduction

 This contribution provides a text proposal of TR 36.750 on voice and video enhancement for LTE. 
-------------------------------------------Start text proposal----------------------------------------------------------
7
VoLTE/video enhancements to improve quality
7.1
Potential solutions to improve quality
For the voice traffic, both the E2E delay and the packet loss rate have significant impacts to the voice quality. Within the allowed E2E delay tolerance, increasing air interface delay budget can improve the opportunity of retransmission and/or achieve more transmit diversity in time domain.

Rel-13 eMTC WI specified the coverage enhancement techniques for BL/CE UEs. The techniques defined in CE mode A that support zero to small number of repetitions, which can be considered for VoLTE coverage enhancement.
1. Coverage enhancement with relaxed delay budget
The eNB configures the maximum HARQ re-transmission times according to the allowed delay budget, or increase RTT with increased HARQ process number. The delay budget can be equal to or larger than 50ms.
2. Packet aggregation

There are two options for packet aggregation, RAN aggregation of RTP packets composed of one speech frame and application encapsulation of several speech frames into one RTP packet. In this way, the signaling overhead can be reduced.
3. Coverage enhancement with techniques in CE mode A 

CE mode A techniques can provide coverage enhancement due to
1) Bundle hopping and multi-subframe channel estimation

In the UL coverage limited case, PUSCH is normally transmitted with small number of RBs so that the performance can be improved with improved power spectrum density. In Rel-8, when TTI bundling is enabled together with PUSCH hopping, the PUSCH transmission is hopped in frequency domain within a bundle. In contrary, a bundle of PUSCH transmission in CE modeA occupies consecutive subframes with the same frequency resource and hops across bundles. This design can enable multi-subframe channel estimation and improve the performance.

2) Uplink asynchronous HARQ 
Uplink asynchronous HARQ is supported in CE mode A, which increases the opportunity of uplink transmission within the given delay budget. For example when one transmission is succeeded, then the released TTIs for retransmissions can be used to transmit the data in other process, as shown in Figure 7.2-1.
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Figure 7.2-1 Asynchronous HARQ
7.3
Evaluations and Conclusions
Evaluation results on the VoLTE coverage gain are summarized in Table 7.3-1.

Table 7.3-1 VoLTE coverage gain

	Sources
	Relax delay budget
	Packet aggregation
	Techniques in eMTC

	Source 1

(R1-167103)
	3dB
	
	

	Source 2

(R1-167442)
	1.5 dB
	
	1.5 dB

	Source 3

(R1-166188)
	3dB
	
	2dB

	Source 4

(R1-167671)
	1dB
	2dB
	1dB

	Source 5

(R1-166549)
	1.3dB
	3dB
	


From the above evaluation results, we can conclude that

· Packet aggregation can improve VoLTE coverage gain.

· Relax the air interface delay budget can achieve significant VoLTE coverage gain.
· The techniques of bundle hopping, flexible repetition and UL asynchronous HARQ available in eMTC CE mode A can improve VoLTE coverage.
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