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1 Introduction

In RAN1#91 meeting, {Index, TBS} pair table for 
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 was agreed [1][7], but the following note was added [1]:

· Note: If and when special sizes are requested, the corresponding entries may be added to the current set of entries or may replace other entries in the table
Also, in RAN1#91 meeting, RAN1 received an LS on VoIP packet sizes and transport blocks from RAN2 that informs L2 protocol size for voice data.
In this document, we introduce possible TB size calculation method for NR VoIP based on calculation method for LTE VoIP.
2 Information
2.1 Calculation method for TB sizes of VoIP

In 3GPP mandatory speech codecs [8], a speech frame is generated for every 20msec in talkspurt duration, and a Silence Insertion Descriptor (SID) frame is generated for every 160msec in DTX duration. Each frame is formed to an RTP payload, and packetized by adding IP/UDP/RTP headers. Then the VoIP packet is passed to LTE L2. In LTE L2, IP/UDP/RTP headers are compressed up to 3byte for speech frame and 6byte for SID frame by RoHC, and MAC/RLC/PDCP headers are added.
Therefore, TB sizes of VoIP over LTE were calculated as follows [2]:

RTP payload size (= up to codec, codec mode/rate and RTP payload format)

+ RoHC header size (= 3 byte for speech frame, 6 byte for SID frame in LTE)

+ L2 header size (=size of MAC/RLC/PDCP headers, 3 bytes for LTE)
+ Additional bytes (2 bytes for LTE, for RoHC variation and/or MAC CE (e.g. short BSR or short PHR))
This calculation method assumed one VoIP packet would be sent by one TB. For the case assumed one VoIP packet would be sent by one TB, the same calculation method may be applicable for deciding NR VoIP, i.e.,:
TBS for one VoIP packet

= RTP payload size + RoHC header size + L2 header size + Additional bytes
In addition to the case one VoIP packet is sent by one TB, the case two VoIP packets are sent by one TB may need to be taken into account. Because some operators employs a method to aggregate two packets in L2 level [3].
In NR, as L2 level aggregation is done by MAC, calculation method for L2 level aggregation can be as follows:
TBS for two VoIP packets

= 2*(RTP Payload size + RoHC header size+ L2 header size) + Additional bytes

2.2 Sizes for each factor
Additional bytes

In LTE, additional byte was decided as 2 bytes. However in NR, it may be changed based on MAC CE sizes and so on.
L2 header size for NR
As explained in LS from RAN2 [4], L2 header size can be calculated as at least 40 bits for the case one VoIP packet is sent by one TB.
RoHC header size
In LTE, RoHC header size was calculated as the 24bits (=3bytes) for speech frame and 48bits (=6bytes) for SID frame. However in NR, it may be changed based on implementation.
RTP payload sizes
All RTP payload size for 3GPP mandatory speech codecs, i.e., AMR codec, AMR-WB codec and EVS codec are shown in Annex A.1 and A.2. 
It is up to service operators which codec(s)/bitrate(s) (mode(s))/RTP payload format(s) will be used for their NR VoIP services. For information, it is known that RTP payload sizes for speech frame which are widely used in the ongoing VoLTE services are 264bits and 272bits. But other RTP Payload sizes may also be required.
3 Conclusions

Based on TB size calculation method for LTE VoIP, TB size calculation method for NR VoIP could be:
TBS for one VoIP packet = RTP payload size + RoHC header size + L2 header size + Additional bytes

TBS for two VoIP packets = 2*(RTP Payload size + RoHC header size+ L2 header size) + Additional bytes

Exact size(s) for each factor is not decided yet except L2 header size.
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Annex A
A.1 RTP Payload sizes for AMR codec and AMR-WB codec
The RTP payload format for AMR codec and AMR-WB codec is specified in RFC 4867 [5]. Table 1 shows RTP Payload sizes (in bits) for one frame for the all codec modes and the RTP payload formats of AMR codec and AMR-WB codec.

Table 1: RTP Payload sizes for AMR codec and AMR-WB codec
	Codec/Codec mode (kbps)
	Bandwidth-Efficient Mode (bits)
	Octet-Aligned Mode (bits)

	AMR SID
	56
	56

	AMR 4.75
	112
	112

	AMR 5.15
	120
	120

	AMR 5.9
	128
	136

	AMR 6.7
	144
	152

	AMR 7.4
	160
	168

	AMR 7.95
	176
	176

	AMR 10.2
	216
	224

	AMR 12.2
	256
	264

	AMR-WB SID
	56
	56

	AMR-WB 6.6
	144
	152

	AMR-WB 8.85
	192
	200

	AMR-WB 12.65
	264
	272

	AMR-WB 14.25
	296
	304

	AMR-WB 15.85
	328
	336

	AMR-WB 18.25
	376
	384

	AMR-WB 19.85
	408
	416

	AMR-WB 23.05
	472
	480

	AMR-WB 23.85
	488
	496


Note: Each size consists of one frame length (kbps/50), RTP payload format overhead (BE mode: 10 bits, OA mode: 16 bits) and zero padding(s).
A.2 RTP Payload sizes for EVS codec

RTP payload format for EVS codec is specified in Annex A in TS 26.445 [6]. Table 2 shows RTP Payload sizes (in bits) for one frame for all modes, bitrate and the RTP Payload formats of EVS codec.
Table 2: RTP Payload sizes for EVS codec
	Mode/Bitrates (kbps)
	Compact Format protected payload sizes (bits)
	Header-Full Format without CMR byte (bits)
	Header-Full Format with CMR byte (bits)

	Primary SID
	48
	64(*)
	64

	Primary 2.8
	56
	64
	72

	Primary 7.2
	144
	152
	168(*)

	Primary 8
	160
	168
	176

	Primary 9.6
	192
	200
	208

	Primary 13.2
	264
	272
	280

	Primary 16.4
	328
	336
	344

	Primary 24.4
	488
	496
	504

	Primary 32
	640
	648
	656

	Primary 48
	960
	968
	976

	Primary 64
	1280
	1288
	1296

	Primary 96
	1920
	1928
	1936

	Primary 128
	2560
	2568
	2576

	AMR-WB IO SID
	-
	-
	56

	AMR-WB IO 6.6
	136
	-
	152

	AMR-WB IO 8.85
	184
	-
	200

	AMR-WB IO 12.65
	256
	-
	272

	AMR-WB IO 14.25
	288
	-
	304

	AMR-WB IO 15.85
	320
	-
	336

	AMR-WB IO 18.25
	368
	-
	384

	AMR-WB IO 19.85
	400
	-
	416

	AMR-WB IO 23.05
	464
	-
	480

	AMR-WB IO 23.85
	480
	-
	496


Note 1: For the Compact Format, the protected payload sizes in Table A.1 of TS 26.445 are applied

Note 2: For the Header-Full Format without CMR byte, one byte overhead is added to the Compact Format size of EVS Primary mode. For EVS Primary mode SID, one byte zero paddings are further added for size collision avoidance as described in clause A.2.2.1.4.2 of TS 26.445.
Note 3: For the Header-Full Format with ToC byte and CMR byte, two bytes overhead are added to the Compact Format sizes. For EVS Primary mode 7.2kbps, one byte zero padding is further added for size collision avoidance as described in clause A.2.2.1.4.2 of TS 26.445. For EVS AMR-WB interoperable mode SID, only Header-Full Format with CMR byte is allowed as described in clause A.1.2.3 and clause A.2.2.1.1 of TS 26.445.
A.3 Table 5.1.3.2-2 of TS 38.214
	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
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