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1 Introduction

Voice will still be one of the most important services at 5G era. 3GPP SA2 has decided to continue using IMS to provide voice over 5G NR. In LTE Rel-14, eVoLTE was discussed and corresponding features were introduced. In RAN2#99 meeting, there were contributions proposing supporting Rel-14 eVoLTE solutions in Rel-15 NR [1]. In the meantime, several issues have been identified when Rel-14 eVoLTE is to be reused in NR. This contribution discusses the identified issues and proposes the areas for possible enhancement.
2 Discussion
Issue 1: service quality degradation due to poor coverage
With strict requirement on latency, VoLTE exhibits high probability of low MOS (Mean Option Score) according to experimental results obtained when the terminal has poor mobile coverage. On the contrary, OTT (over-the-top) application would relax the upper bound on the latency, to get higher MOS score and fewer voice packet drops in return. 
Hence, retransmission or repetition can be used to reduce the packet drops at air interface, controlled by the network, according to the signal quality. However, this would lead to large variation on the arrival time of each packet at the termination. If the jitter buffer at the MT cannot adapt to the variable channel conditions, packet drops would occur. Therefore, it is proposed that explicit and dynamic signaling (in-band or out-of-band) can be introduced to inform the MT to adjust the size of the jitter buffer, to minimize the impact of delay variation on packet loss as much as possible. 
Proposal 1: Dynamic jitter buffer size adaption should be supported in NR.
Issue 2:  service quality degradation due to inter-cell interference

Interference from heavily-loaded neighbor cell would increase the packet loss rate of voice users. Compared to cell center users, whose service quality can be guaranteed via AMC (adaptive modulation and coding), cell edge users have to experience more and even consecutive packet loss.
In order to address inter-cell interference, the resource pattern of the cell edge UEs can be transferred to the neighbor cell to require resource reservation for the UEs at the neighbor cells. The resource reservation can be achieved via muting or power reduction at the neighbor cells.
Proposal 2: Inter-cell resource reservation/negotiation should be supported in NR, for cell edge user experience improvement.
Issue 3: service interruption due to SRVCC

SRVCC provides the solution for the UE to transfer the voice call from IMS/IP to standard CS domain. In legacy SRVCC, users experience long period of voice service interruption and high dropped-call rate due to lengthy IMS procedure involved in PS handover and large amount of signaling. 
5G UE can use more than one techniques for sending and receiving voice and data, simultaneously. This enables the dual-mode operation to be supported in NR. When the UE moves to the 2/3G coverage, one of the idle RF chain can be used to get registration at the 2/3G network and to connect to the 2/3G network for the voice service. During this procedure, the traffic of the voice is kept at the 5G network, until the transmission path between the users on 2/3G network is established. In such case, the SRVCC interruption can be minimized.
Proposal 3: To avoid SRVCC interruption, dual camping should be supported in NR.

Issue 4: Latency over voice establishment
In VoLTE, to make a voice call for an idle UE, several messages are exchanged between the UE and network to, e.g. establish RRC connection, establish QCI5 bearer for SIP signaling, and finally send and receive SIP messages to establish the call. Messages transmitted over air interface not only consume more radio resources, but also introduce latency.
Therefore, it is beneficial to reduce number of messages transmitted between the UE and the network. To achieve this, the network can work as a SIP agent to generate necessary SIP messages, on behalf of the UE. 
Proposal 4: SIP proxy or agent in RAN should be supported in NR.

3 Summary
The following aspects should be studied to support high-quality voice service in NR.
Proposal 1: Dynamic jitter buffer size adaption should be supported in NR.
Proposal 2: Inter-cell resource reservation/negotiation should be supported in NR, for cell edge user experience improvement.

Proposal 3: To avoid SRVCC interruption, dual camping should be supported in NR.

Proposal 4: SIP proxy or agent in RAN should be supported in NR.
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