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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 thus reduce the packet loss rate.

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. The delay budget can be equal to or larger than 50ms.

2. 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
The techniques described in section 7.2 are evaluated with simulation assumptions in Table 7.3-1.

Table 7.3-1 Simulation assumptions

	Parameter
	PUSCH

	System bandwidth
	10MHz

	Carrier frequency
	2GHz for FDD

	Antenna configuration
	1x2, low correlation for FDD

	Channel model
	EPA/ETU

	UE speed
	EPA 3km/h; ETU 30km/h

	Number of RBs
	3

	TBS
	256 bits (EVS 7.2kbps)
392 bits (EVS 13.2kbps)

	Transmission mode
	TM1

	Channel estimation
	Realistic cross-SF channel estimation or single-subframe channel estimation

	Combination for the repetitions
	incremental redundancy /chase combining

LLR(log likelihood ratio) combining after demodulation


The performance with different air interface delay budget (50ms, 100ms, and 150ms) is illustrated in Figure 7.3-1. It can be shown that about 3dB coverage gain is achieved if delay budget is relaxed to 100ms, and about 5dB coverage gain for 150ms, compared to 50ms delay budget. This is because:

1. As most packets can be received successfully in one transmission, the erroneous packets have more transmission opportunities when air interface delay budget is relaxed. 
2. With the erroneous packet transmissions are distributed in a longer time, the time diversity gain can be achieved.
[image: image2.png]E\/S72kbps

:—V—basellne Iatenql a)m;
| —e— latency = 100ns ]






 INCLUDEPICTURE  "cid:image002.png@01D1E8B0.1E59BA20" \* MERGEFORMATINET [image: image3.png]B\S 13 Zips

10

T

G \
—v— basdline, latency = 50ms |

—6— latency = 100ns
—&— latency = 180ns

10 i i I \ \
14 12 -10 8 5 4

SNR

.

N
@)




Figure 7.3-1 Results of relaxing air interface dealy budget

The evaluation results of techniques in eMTC CE mode A are illustrated in Figure 7.3-2. From the evaluation results, when the techniques, e.g. bundle hopping, multi-subframe estimation and asynchronous HARQ are used for VoLTE UE, about 3dB coverage gain is achieved, for both EVS7.2kbps and EVS13.2kbps.
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Figure 7.3-2 Results of eMTC CE mode A techniques
From the above evaluation results, we can conclude that

· 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.
-------------------------------------------End text proposal----------------------------------------------------------
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