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Introduction
In RAN2#99 meeting, there were contributions [1]-[2] discussing the feasibility to adopt key technologies of R14 eVoLTE for SA NR. In this contribution, the necessity and feasibility to support the Voice over SA (standalone) NR in REL-15 are further investigated and discussed.
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Voice service keeps as one of the most important services at 5G era, which brings the requirement to provide voice service via 5G NR at early stage of 5G commercial deployment.
To fulfill this requirement, 3GPP has agreed to support voice in 5G phase 1. 3GPP SA2 is responsible to implement corresponding necessary solutions for core network to support voice service. 
The major outcomes in 3GPP SA2 are listed below:
1) It is decided to continue using IMS to provide voice of 5G NR;
2) 5G is regarded as a new IP-CAN for IMS, similar to EPS;
3) The framework of 5G accessing IMS is completed, with minimal impact on IMS network
a) IMS architecture keeps on change;
b) Reference points between 5GC and IMS reuse the legacy ones, e.g. Cx/Sh between UDM and IMS, Rx between PCF and IMS, Gm between UE and IMS;
4) No direct interworking between 5G and 2G/3G for voice is specified in 5G phase 1, i.e. 5G does not support CSFB and SRVCC;
5) Fundamental solutions for 5G accessing IMS network have been implemented
a) “IMS voice over PS Session Supported Indication” is introduced to inform UE support of IMS voice over 5G network;
b) “Homogenous support for IMS voice over PS Session supported indication” is introduced to minimize T-ADS query;
c) Solution of P-CSCF address delivery is completed; 
d) Domain selection solutions for UE originating sessions and terminating sessions are completed;
e) UE usage setting for voice centric UE is defined. 
6) Interworking for IMS voice service has been progressed
a) Voice service continuity is required to keep the same performance to VoLTE, i.e. voice interruption less than 300ms;
b) Interworking solution for single registration with N26 interface is completed, which fulfills the performance requirement of voice service continuity.
With the above outcomes, it is expected that the related normative work to support voice service can be completed in Rel-15.
Observation: The related normative work to support voice service in 5G Core is expected to be completed in Rel-15.
Under the condition that the IMS voice is introduced in REL-15, it becomes necessary for NR, especially for SA NR to support VoIP related technologies. As a consequence, VoLTE/eVoLTE could be investigated as a reference.
The basic parameters and functionalities related to VoLTE in RAN include QCI, RoHC and SPS as well as corresponding L2/L3 configuration and signallings. Firstly, VoLTE adopts QCI1, 2 and 5 to support different services, of which the IMS signalling is supported by QCI5, the voice service is mainly supported by QCI1 and the video service is mainly supported by QCI2. In our opinion, the current QCI differentiation is sufficient to cover all types of services related to Voice over NR, if no further use case is generalised. Secondly, although the introduction of the SDAP layer on top of the PDCP layer could have an influence on RoHC context, and the adoption of the out-of-order delivery at the PDCP layer could impact the RoHC enabling/disabling depending on the configuration, RoHC is still applied at the PDCP layer and adopted by VoIP related services in NR. Thirdly, according to the current progress of RAN1 and RAN2, Type 1 UL transmission without Uplink Grant and/or Type 2 UL transmission without Uplink Grant can be considered for voice over NR. However it still depends on RAN1 and RAN2 discussion.
Proposal 1: The basic parameters and functionalities related to VoLTE shall be reused for Voice over SA NR.
On the other hand, the possible enhancement for VoLTE, namely eVoLTE has been investigated in 3GPP TR36.750 [3] in terms of codec rate adaptation, signalling optimization and quality/coverage improvement. Firstly, the RAN-assisted codec adaptation can be performed by MAC CE (Recommended bit rate), which is similar as the mechanism in LTE and can be applied to Voice over SA NR with slight standardization work. Secondly, it would be beneficial for operators to distinguish voice and video by MO voice cause value adopted by eVoLTE and reuse the cause value in SA NR. Thirdly, as indicated by [1] and [3], the quality of VoIP can be effectively enhanced by the coverage improvement by means of delay budget reporting, which is still necessary given that the radio coverage of NR is likely to be worse than the LTE due to the general NR deployment in higher frequency band. In order to ensure an good user experience of voice service, we think these coverage enhancement techniques shall also be supported in REL-15 NR.
Proposal 2: The enhancement for VoLTE shall be reused for Voice over SA NR.
Conclusions
This contribution investigates the necessity and feasibility to support the Voice over SA NR. The observation and proposals are listed as below:
Observation: The related normative work to support voice service in 5G Core is expected to be completed in Rel-15.
Proposal 1: The basic parameters and functionalities related to VoLTE shall be reused for Voice over SA NR.
Proposal 2: The enhancement for VoLTE shall be reused for Voice over SA NR.
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