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1 Introduction

In 4G, LTE TBS was adapted for VoLTE to reduce padding and improve coverage, refer to [1]. This paper analyses how to do the same in 5G for VoNR.
2 Voice packet size analysis
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Figure 1: Protocol Stack of VoNR

The mapping between GBR DRB and GBR flow is 1:1. It is not necessary to include SDAP header in VoNR UP packets. So, the protocol stack of VoNR is same as VoLTE, as shown in figure 1. 
Observation 1:
VoNR UP protocol stack is same as VoLTE. SDAP header is not needed for VoNR.

Based on the above observation, we provide user plane overhead analysis for VoLTE and VoNR below in table 1.
Table 1: VoLTE and VoNR user plane overhead comparison

	Items
	VoLTE [1]
	VoNR
	Note

	Codec Rates
	AMR-WB: 12.65, 8.85, 6.6

AMR: 12.2, 7.4, 5.9, 4.75


	EVS: 24.4, 13.2, 7.2, 2.4 (SID)
AMR-WB (and EVS IO): 23.85, 12.65, 8.85, 6.6

AMR: 12.2, 7.4, 5.9, 4.75
	EVS has been widely used in commercial VoLTE deployments for better voice quality. 
EVS 24.4, 13.2 and 7.2 share same payload size as AMR-WB 23.85, 12.65 and 6.6. 

	RTP/UDP/IP RoHC Header 
	24
	24
	Typical case

	PDCP Header
	8
	16
	LTE: 7bit SN

NR: 12bit SN

	RLC Header
	8
	8
	RLC UM, without segmentation

	MAC Header
	8
	16
	LTE: no L 

NR: 8bit L

	Other (MAC CE …)
	16
	16
	LTE: 16bits 

NR: Assumed to be the same as LTE

	Total overhead
	64
	80
	

	Delta from LTE
	0
	16
	+8 (PDCP) + 8 (MAC)


The intention of TBS optimization is to reduce the padding for voice packets. This is especially important in poor coverage area. Less padding means lower MCS and lower SNR requirement, which leads to better voice coverage. However, voice packet size varies due to many factors, e.g. codec rate, in-band signalling, MAC CE, RoHC IR, segmentation, concatenation, multiplexing. It is not necessary and not practical to define TBS for all the voice packet sizes. The TBS optimization should be performed only for the most popular packet sizes. 
Observation 2:
It is not necessary to define TBS for all the packet sizes of all the voice codec rates. The TBS optimization should be performed only for typical packet sizes of voice codecs and rates that are widely deployed.
In table 1, we indicated the voice codecs that are widely used in commercial VoLTE deployments. EVS 24.4, 13.2 and 7.2 are used for better voice quality. Legacy AMR and AMR-WB are widely used in VoLTE too. LTE has optimized TBS for AMR 12.2, 5.9, 4.75 and AMR-WB 12.65, 8.85 and 6.6, refer to [1]. VoNR should continue to support the VoLTE optimized codec rates and popular EVS codec rates. When EVS is used, EVS SID shall be supported too.
Proposal 1:
Optimize TB sizes only for voice codecs and rates that are widely deployed: 

· EVS: 24.4, 13.2, 7.2, 2.4 (SID)
· AMR-WB (and EVS IO): 23.85, 12.65, 8.85, 6.6

· AMR: 12.2, 5.9, 4.75.
Proposal 2:
For voice codec rates supported by VoLTE, the corresponding VoNR TB size can be derived by adding 16bits (“delta” in table 1) to the VoLTE TB size (R1-083346 [1]), as shown in table 2.

Table 2: AMR and AMR-WB TBSs for VoNR
	NB-AMR
	TB size (bits)
	
	WB-AMR
	TB size (bits)

	4,75 kbps
	192
	
	6.6 kbps
	224

	5,90 kbps
	208
	
	8.85 kbps
	272

	7,40 kbps
	240
	
	12.65 kbps
	344

	12,2 kbps
	336
	
	

	SID
	160
	
	


Proposal 3:
Use table 3 for TB sizes of EVS and AMR-WB 23.85, based on the user plane overhead analysis in table 1.
Table 3: TB Sizes of EVS Codec Rates

	EVS
	RTP Payload
	TB size (bits)

	24.4 kbps
	488
(also for AMR-WB 23.85)
	568

	13.2 kbps
	264
	344

	7.2 kbps
	144
	224

	SID
	48
	128


In RAN2 #100, LS [4] was sent to RAN1 indicating that the user plane overhead is at least 40bits. We do not believe it provides sufficient information for RAN1 to optimize the TBS table for VoNR.

Proposal 4:
Inform RAN1 on the TB sizes of VoNR based on table 2 and table 3.
3 Summary
Observation 1:
VoNR UP protocol is same as VoLTE. SDAP header is not needed for VoNR.

Observation 2:
It is not necessary to define TBS for all the packet sizes of all the voice codec rates. The TBS optimization should be performed only for typical packet sizes of voice codecs and rates that are widely deployed.
Proposal 1:
Optimize TB sizes only for voice codecs and rates that are widely deployed: 

· EVS: 24.4, 13.2, 7.2, 2.4 (SID)
· AMR-WB (and EVS IO): 23.85, 12.65, 8.85, 6.6

· AMR: 12.2, 5.9, 4.75.
Proposal 2:
For voice codec rates supported by VoLTE, the corresponding VoNR TB size can be derived by adding 16bits (“delta” in table 1) to the VoLTE TB size (R1-083346 [1]), as shown in table 2.
Proposal 3:
Use table 3 for TB sizes of EVS and AMR-WB 23.85, based on the user plane overhead analysis in table 1.

Proposal 4:
Inform RAN1 on the TB sizes of VoNR based on table 2 and table 3.
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