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1 Introduction

One of the objectives within the Rel-14 WI on ‘Voice and Video enhancement for LTE’ [1] is to specify the following based on the SI outputs [2]:

3. VoLTE quality/coverage enhancements

b. Specify asynchronous UL HARQ transmission, bundle hopping enabling multi-subframe channel estimation, and different repetition levels for the UEs with Category 0 and above (RAN1, RAN2)
i. Strive for a solution that is as similar as possible to PUSCH solution in CE mode A

1. Decide maximum bandwidth [RAN1]

2. Support scheduling by PDCCH and EPDCCH

ii. No further coverage enhancements are done for other channels (e.g.  no repetition etc. for other channels than PUSCH).

In this contribution we present initial input on the maximum PUSCH channel bandwidth.
2 Discussion
According to the WI objective, the VoLTE coverage enhancement should be achieved using PUSCH solution from CE mode A but all other physical channels should be as in normal LTE in non-CE mode.

RAN1 is expected to decide the maximum PUSCH channel bandwidth. In order to evaluate the impact of the channel bandwidth we have run some initial PUSCH link simulations. Assumptions and results are presented in Table 1 and Figure 1.
From these preliminary results it seems that the PUSCH channel bandwidth may not have a large impact on the resulting performance at e.g. 10% BLER operating point.

Observation 1 According to an initial evaluation, there may not be a large VoLTE performance difference between the evaluated PUSCH channel bandwidths (3, 8, 12, 25 PRBs).

Table 1: PUSCH link simulation assumptions

	Parameter
	Value

	System bandwidth
	10 MHz

	Frame structure
	FDD

	Carrier frequency
	2 GHz

	Frequency tracking error 
	30 Hz

	UL noise factor
	5 dB

	UE antenna configuration
	1TX

	eNB antenna configuration
	2RX

	Channel model and Doppler spread
	EPA 5Hz

	VoLTE speech codec and RTP packets
	EVS 7.2kbps with compact RTP header format or AMRWB 6.60 kbps. Full RoHC assumed [3].

	Frequency hopping
	Off

	PUSCH transport block sizes
	680 corresponding to RAN bundling of 3 RTP packets

	PUSCH number of resource blocks
	3, 8, 12, 25

	PUSCH repetition factor
	16

	PUSCH channel estimation
	Based on 1 subframe

	UL number of HARQ processes
	1

	Data source
	One transmission every RTP frame bundle period of 60 ms

	Max number of transmissions per packet
	1
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Figure 1: PUSCH link simulation results
3 Conclusion

We make the following observation.
Observation 1
According to an initial evaluation, there may not be a large VoLTE performance difference between the evaluated PUSCH channel bandwidths (3, 8, 12, 25 PRBs).
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