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Introduction

The work item on NR NTN enhancement has been agreed in [1] with the following objective for coverage enhancement to consider during the study phase of coverage enhancement:

Improved performance of low-rate codecs in link budget limited situation including reducing RAN protocol overhead for VoNR

NOTE: Intent is not to introduce a new codec.

In this contribution, we will address the aspect of RAN protocol overhead reducing.
Discussion
According to 38.300, the L2 data flow is depicted in the figure below:
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The RAN header comprises: SDAP header, PDCP header, RCL header and MAC header, and the corresponding size is:

- SDAP: 1 byte;

- PDCP: 12 bit SN + 4 byte UP IP = 6 bytes;

- RLC: 6 bit SN  +  2 byte SO = 3 bytes (RLC SDU segment)

- MAC: 6 bit LCID + 8 bit Length = 2 bytes. If MAC CE is included in MAC PDU, more overhead will be added.
For SDAP header, the presence of SDAP header for DL and UL is configurable. Thus, to reduce the overhead of SDAP for VoNR, network can simply not configure SDAP header for DL and UL. There is no specification impact.

For PDCP header, the major overhead is user plane integrity protection. Whether to use user plane integrity protection is also configurable. Network can also choose to disable integrity protection for VoNR if network wants to reduce the overhead. One potential enhancement area is whether to introduce much smaller SN length, i.e. 7 bit to save 1 byte. In LTE, 7 bit PDCP SN length can be configured for RLC UM mode. The same principle may be applied here. 

RAN2 to discuss whether to introduce 7 bit PDCP SN length for RLC UM mode.

For RLC header, the major overhead is SO field. Considering the small packets of VoNR, segmentation function of RLC is not quite useful. This function can be disabled by either using RLC TM mode or by introducing configuration for RLC UM to disable it. Both methods require specification change.

RAN2 consider enhancement of RLC layer to reduce RLC header size for VoNR.
For MAC header, one potential enhancement area is to remove the length field. For VoIP, the packet size for voice frame is fixed for a given code rate as shown in table below [1]. 

Table 1: TBS for different Codec mode

	Codec Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Payload header and ToC
	10
	10
	10
	10
	10
	10
	10
	10

	RTP payload (bits)
	105
	113
	128
	144
	158
	169
	214
	254

	RTP payload (bytes)
	13.13
	14.13
	16
	18
	19.75
	21.13
	26.75
	31.75

	Rounded-up RTP payload (bytes)
	14
	15
	16
	18
	20
	22
	27
	32

	Rounded-up RTP payload (bits)
	112
	120
	128
	144
	160
	176
	216
	256

	RoHC for RTP/UDP/IP header (40 bits)
	152
	160
	168
	184
	200
	216
	256
	296

	TBS to accommodate VoIP payload, RoHC and PDCP/RLC/MAC (40 bits)
	192
	200
	208
	224
	240
	256
	296
	336


A special LCID can be used to indicate the packet size. 
RAN2 to discuss whether length field of MAC header can be removed for VoNR.
The adaptation for AMR, AMR-WB and EVS includes adapting the media bit-rate, the frame aggregation, the redundancy level and the redundancy offset. For media bit rate adaptation, RAN has introduced signalling to assist application layer media bit rate adaptation by the introduction of the Recommended bit rate MAC CE for bit rate recommendation message from the gNB to the UE and bit rate recommendation query message from the UE to the gNB. For frame aggregation, media layer can request for frame aggregation of 1/2/3/4 frames/packet. As a result, the scheduling period would be 20/40/60/80ms respectively. Similar to codec bit rate adaptation, one potential enhancement area is whether to introduce RAN assisted frame aggregation, e.g. by network indicating recommended frame aggregation to UE. The benefit is that, by frame aggregation, the header overhead can be further reduced. However, the study is aimed for coverage enhancement, frame aggregation will increase the packet size and thereby increase the probability of packet transmission failure. Thus, it is not proper to use frame aggregation in CE case.

Observation: Frame aggregation is not proper for coverage enhancement mode.
 Frame aggregation enhancement is not considered in RAN2.
Conclusions  

No spec impact is needed for SDAP/PDCP/MAC to reduce RAN overhead for VoNR.
RAN2 consider enhancement of RLC layer to reduce RLC header size for VoNR.
RAN2 to discuss whether length field of MAC header can be removed for VoNR.
 Frame aggregation enhancement is not considered in RAN2.
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