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1 Introduction

For voice service, reliability is one of the most important aspect of its QoS, and coverage is a primary factor of voice reliability. In LTE, many techniques were adopted to optimize the coverage of VoLTE. For example, short PDCP SN and RLC SN were defined to save 1 byte each from PDCP and RLC headers. To optimize TBS, 2-byte redundancy was reserved for MAC CE [1]. 
In NR, the PHR size has been increased to at least 3 bytes. Therefore, in VoNR TBS analysis, 3 byte redundancy has been proposed in [2]. At coverage edge, this increase in the size of PHR can degrade the service coverage. In this contribution, we discuss how to mitigate this impact when UE is at coverage edge and low in power headroom.

2 PHR Reporting at Coverage Edge
When UE is at coverage edge and low in power headroom, the maximum affordable TBS may be too small to include both data SDU and PHR. Since LCP procedure gives higher priority to PHR than user data, in this case UE may have to send PHR without user data. In addition, if TTI bundling is enabled, gNB may not be able to send a new UL grant for the buffered data soon, resulting in additional delay and thus degradation to the voice quality.
Observation 1: At coverage edge, UL grants may become too small to include both data and PHR in a single transmission, resulting in increased delay and packet loss. 
Observation 2: If the data SDU is VoNR, such events can degrade the quality voice service.

In the above scenario, when a UE’s power headroom actually drops to zero, we do not see any particular value to have UE report zero-valued PH field in a standard PHR. An optimization can be to simply omit the PH field in a PHR i.e.  send the PHR MAC CE sub-header only without any payload. 
Proposal 1: NR introduces a new one-byte PHR MAC CE which includes only a subheader and has no payload.

Proposal 2: UE sends this new one-byte PHR MAC CE when a PHR is triggered and its power headroom is zero.
3 Summary
Observation 1: At coverage edge, UL grants may become too small to include both data and PHR in a single transmission, resulting in increased delay and packet loss. 

Observation 2: If the data SDU is VoNR, such events can degrade the quality voice service.

Proposal 1: NR introduces a new one-byte PHR MAC CE which includes only a subheader and has no payload.

Proposal 2: UE sends this new one-byte PHR MAC CE when a PHR is triggered and its power headroom is zero.
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