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[bookmark: _Ref492503575]Introduction
RAN2 received LS from SA4 in R2-1911499/S4-191031. RAN2 captured the following in RAN2#107:
=>    Can be considered how to respond at the next meeting based on contributions 

In the LS, RAN4 explained about E_FLUS work item as well as description of uplink streaming bitrate assistance using RAN signalling. In this contribution, we discuss potential RAN2 impacts of the SA4 LS.

Background
General
TR 26.939 clause 11.2 contains a description of uplink streaming bitrate assistance using RAN signalling. In this deployment scenario, the UE (acting as the FLUS Source) interacts with the RAN by requesting a dynamic boost in the uplink streaming data rate from the eNB/gNB.


[bookmark: _Hlk535425329]The envisioned means for fulfilling the above functionality is emulation of the existing ANBR query/response messaging mechanism as defined for the MTSI service in TS 26.114. According to current specifications, as indicated in clauses 10.7.4 (and 10.7.5) of TS 26.114 for LTE (and NR), ANBR Query/Response is mapped to a “Recommended bit rate MAC Control Element" which applies to a specific dedicated bearer. 
For quick reference the subauses from TS 26.114 are reproduced below:
	[bookmark: _Toc10627199]10.7.4	Message mapping for LTE access
When using LTE access, ANBR is mapped to a MAC level message named "Recommended bit rate MAC Control Element" sent by the eNodeB and applicable to a specific dedicated bearer, as described by [85] and [157]. Similarly, when using LTE access, ANBRQ is mapped to a MAC level message named "Recommended bit rate query MAC Control Element" sent to the eNodeB and applicable to a specific, existing dedicated bearer, as described by [85] and [157]. An MTSI client in terminal using LTE access may support ANBR and ANBRQ signaling.
[bookmark: _Toc10627200]10.7.5	Message mapping for NR access
When using NR access, ANBR is mapped to a MAC level message named "Recommended bit rate MAC Control Element" sent by the gNB and applicable to a specific logical channel which is mapped to the single media flow (e.g., audio or video) to which the recommended bit rate applies.  Similarly, when using NR access, ANBRQ is mapped to a MAC level message named "Recommended bit rate query MAC Control Element" sent to the gNB and applicable to a specific, existing logical channel which is mapped to the single media flow to which the recommended bit rate applies.  An MTSI client in terminal using NR access may support ANBR and ANBRQ signaling.



[bookmark: _Toc20766514][bookmark: _Toc20767767][bookmark: _Toc21012387]For LTE and NR, ANBR Query/Response is mapped to existing “Recommended bit rate MAC Control Element".
The functionality/semantics of ANBR as defined in TS 26.114 (in relation to bitrate restrictions established by session signaling, duration of validity for corresponding uplink bitrate adaptation, etc.) is expected to apply identically to the FLUS uplink data rate response from the eNB/gNB (e.g., when granting a higher bit rate for uplink streaming from the FLUS Source).
The issue
The defined set of bit rate values for the MAC CE in TS 36.321 and TS 38.321 were intended for the currently supported speech or speech/video conferencing applications over MTSI services. As such, the maximum value is 8000 kbit/s (in both LTE and NR).
[bookmark: _Toc20766515][bookmark: _Toc20767768][bookmark: _Toc21012388]Currently defined maximum value for Recommended bit rate MAC CE is 8000 kbits/s for both LTE and NR.
SA4 explains in their LS that in FLUS, the targeted uplink streaming applications are expected to support significantly higher data rates associated with HD or UHD video streams, and Extended Reality functionality such as 360° VR. Therefore, it is expected that the upper range of recommended bit rate values to be specified in the MAC CE should be much higher than the current maximum value of 8000 kbps. For example, as indicated in clauses 5.4.2 and 5.4.3 of TR 26.925, high-quality 360° VR and UHD-resolution video streams are likely to be transmitted as high as 300 Mbps.
In addition, SA4 is currently standardizing VR support for conversational services based on MTSI as specified in TS 26.114, as part of the ITT4RT Rel-17 work item to support immersive teleconferencing and telepresence applications. Doing so will provide the means of sending high quality 360° VR streams for both uplink and downlink directions over MTSI, and hence the currently defined set of bit rate values for the MAC CE in TS 36.321 and 38.321 will again be below the required bitrates to support such immersive conversational services. In this case, it is desirable to expand the upper range of the recommended bitrate values in the MAC CE. 
[bookmark: _Toc20766516][bookmark: _Toc20767769][bookmark: _Toc21012389]The currently possible value of 8000kbit/s is insufficient for E_FLUS where the targeted bitrates are as high as 300 Mbps and beyond.
What SA4 wants?
SA4, with the LS, is requesting RAN2 to extend the data rate range that can be signalled using the existing Recommended bit rate MAC CE, for both LTE and NR.
[bookmark: _Toc20766517][bookmark: _Toc20767770][bookmark: _Toc21012390]SA4 is requesting RAN2 to extend the data rate range that can be signalled using the existing Recommended bit rate MAC CE, for both LTE and NR.
Potential RAN2 spec impacts
The Recommended Bit Rate MAC CE already exists in both TS 36.321 and TS 38.321. Following is a snapshot of the existing specifications:
From TS 38.321 (see TS 36.321 section 6.1.3.13 for LTE)
	[bookmark: _Toc20428353]6.1.3.20	Recommended bit rate MAC CE
The Recommended bit rate MAC CE is identified by a MAC subheader with LCID as specified in Tables 6.2.1-1 and 6.2.1-2 for bit rate recommendation message from the gNB to the UE and bit rate recommendation query message from the UE to the gNB, respectively. It has a fixed size and consists of two octets defined as follows (Figure 6.1.3.20-1):
-	LCID: This field indicates the identity of the logical channel for which the recommended bit rate or the recommended bit rate query is applicable. The length of the field is 6 bits;
-	Uplink/Downlink (UL/DL): This field indicates whether the recommended bit rate or the recommended bit rate query applies to uplink or downlink. The length of the field is 1 bit. The UL/DL field set to 0 indicates downlink. The UL/DL field set to 1 indicates uplink;
-	Bit Rate: This field indicates an index to Table 6.1.3.20-1. The length of the field is 6 bits. For bit rate recommendation the value indicates the recommended bit rate. For bit rate recommendation query the value indicates the desired bit rate;
-	R: reserved bit, set to 0.


Figure 6.1.3.20-1: Recommended bit rate MAC CE
Table 6.1.3.20-1: Values (kbit/s) for Bit Rate field
	Index
	NR Recommended Bit Rate value [kbit/s]
	Index
	NR Recommended Bit Rate value [kbit/s]

	0
	Note 1
	32
	700

	1
	0
	33
	800

	2
	9
	34
	900

	3
	11
	35
	1000

	4
	13
	36
	1100

	5
	17
	37
	1200

	6
	21
	38
	1300

	7
	25
	39
	1400

	8
	29
	40
	1500

	9
	32
	41
	1750

	10
	36
	42
	2000

	11
	40
	43
	2250

	12
	48
	44
	2500

	13
	56
	45
	2750

	14
	72
	46
	3000

	15
	88
	47
	3500

	16
	104
	48
	4000

	17
	120
	49
	4500

	18
	140
	50
	5000

	19
	160
	51
	5500

	20
	180
	52
	6000

	21
	200
	53
	6500

	22
	220
	54
	7000

	23
	240
	55
	7500

	24
	260
	56
	8000

	25
	280
	57
	Reserved

	26
	300
	58
	Reserved

	27
	350
	59
	Reserved

	28
	400
	60
	Reserved

	29
	450
	61
	Reserved

	30
	500
	62
	Reserved

	31
	600
	63
	Reserved

	Note 1:	For bit rate recommendation message this index is used for indicating that no new recommendation on bit rate is given.






In the following we describe some simple ways to fulfil the SA4 request.

Option 1: using reserved values
Currently, the MAC CE has 7 reserved values remaining for both NR and LTE. Some of the reserved values can be used to define higher bit rates. However, given the range of the desired extension (from 8000 kbit/s to desired value (according to LS) of 300,000 kbit/s), the available reserved values is not be sufficient to have sufficient granularity. 

Option 2: using reserved bits as multiplier to existing values
Currently, the MAC CE has 3 reserved bits for NR and 5 reserved bits for LTE. One of the reserved bits can be used to indicate a multiplier for the value indicated by the MAC CE.  For example, if one of the R bits indicate multiplier of 100x, the existing values would correspond to 900 kbit/s to 800,000 kbits/s. This will sufficiently cover the desired range for Rel-16 and will be future proof even for Rel-17 WI that the SA4 LS describes. 
Note that if the multiplier is small, some of the values will be “duplicates” (which is not an issue in itself, but effectively means full potential of extensibility is not realized) but if the multiplier is large, the granularity on the higher end is coarser. For example, with multiplier of 100, index 3 with R=1 and index 36 with R = 0 both correspond to 1100 kbits/s. On the other hand, with multiplier of 1000x, there will be no “duplicates”, but the granularity between e.g. index 55 and 56 would be too large (500,000 kbit/s).
The required range extension to fulfil SA4 request can be achieved by multiplier as small as ~40x. In Annex A, we show how many new values defined by different multipliers around this value (40x) correspond to “existing” value as summarized here.
	Multiplier
	Upper limit of new range extended up to
	Worst granularity
	Duplicates (including 0)

	40x
	320,000 kbits/s
	20,000 kbits/s
	3

	50x
	400,000 kbits/s
	25,000 kbits/s
	6

	60x
	480,000 kbits/s
	30,000 kbits/s
	2

	100x
	800,000 kbits/s
	50,000 kbits/s
	6



Option 3: using reserved bit to extend the table
One of the R bits can be used to extend the bit rate table to accommodate up to index 127 (effectively using the R bit as MSB) to define the extended table with enough granularity. However, this involves more specification changes.

In the below table, we summarize pros and cons of each approach:
	Option
	Pros
	Cons

	1
	Simple
	Granularity cannot be achieved for the extended range

	2
	Simple
	Granularity can be achieved with selection of a reasonable multiplier. However, some of the signalling pairs (existing index vs multiplier X lower index) may result in same value (i.e., duplication). As such, duplication is not an issue but added possible values are effectively less in number.

	3
	Simple but slightly more specification effort compared to above options
	Both granularity and desired range can be achieved.
Future-proof as more values can be left as “reserved”.



The TPs for different options are provided in Annex B to illustrate the extent of specification impact.
[bookmark: _Toc16586045][bookmark: _Toc16586073][bookmark: _Toc16597045][bookmark: _Toc16693048][bookmark: _Toc20766518][bookmark: _Toc20767771][bookmark: _Toc21012391]There are various simple options to fulfil SA4 request without significant RAN2 specification impact.
Based on the above discussion, we propose the following:
[bookmark: _Toc16586047][bookmark: _Toc16586075][bookmark: _Toc16586140][bookmark: _Toc16597047][bookmark: _Toc16693050][bookmark: _Toc16693064][bookmark: _Toc17230395][bookmark: _Toc20766526][bookmark: _Toc20767772][bookmark: _Toc21012392][bookmark: _Toc21012493][bookmark: _GoBack]RAN2 agrees to extend the bitrate range of Recommended bitrate MAC CE for both NR and LTE in Rel-16.
RAN2 should discussion the above options and agree on one of the options. If option 1, or 3 is chosen, RAN2 should also conclude on new candidate values for the recommended bitrate. If option 2 is chosen, RAN2 should also conclude on the multiplier factor. Formal CR can be discussed once the solution is agreed.
[bookmark: _Toc20766527][bookmark: _Toc20767773][bookmark: _Toc21012393][bookmark: _Toc21012494]RAN2 to discussion and agree on one of the solutions. The selected option applies to both NR and LTE.
RAN2 should reply to SA4 that RAN2 has agreed to extend the MAC CE to accommodate larger range of bitrates covering the range described in SA4 LS. A draft reply LS is given in R2-19xx.
[bookmark: _Toc16586052][bookmark: _Toc16586080][bookmark: _Toc16586145][bookmark: _Toc16597052][bookmark: _Toc16693055][bookmark: _Toc16693069][bookmark: _Toc17230401][bookmark: _Toc20766528][bookmark: _Toc20767774][bookmark: _Toc21012394][bookmark: _Toc21012495][bookmark: _Hlk21012919]Reply with an LS that RAN2 has agreed to extend the MAC CE to accommodate larger range of bitrates for both NR and LTE in Rel-16. Draft Reply LS is provided in R2-1913599.
[bookmark: _Toc7703238]Summary 
In this contribution, we discussed RAN2 aspects of E_FLUS based on SA4 LS. Based on the above discussion, we made the following observations:
Observation 1.	For LTE and NR, ANBR Query/Response is mapped to existing “Recommended bit rate MAC Control Element".
Observation 2.	Currently defined maximum value for Recommended bit rate MAC CE is 8000 kbits/s for both LTE and NR.
Observation 3.	The currently possible value of 8000kbit/s is insufficient for E_FLUS where the targeted bitrates are as high as 300 Mbps and beyond.
Observation 4.	SA4 is requesting RAN2 to extend the data rate range that can be signalled using the existing Recommended bit rate MAC CE, for both LTE and NR.
Observation 5.	There are various simple options to fulfil SA4 request without significant RAN2 specification impact.

Based on the discussion and observations, we propose:
Proposal 1.	RAN2 agrees to extend the bitrate range of Recommended bitrate MAC CE for both NR and LTE.
Proposal 2.	RAN2 to discussion and agree on one of the solutions. The selected option applies to both NR and LTE.
Proposal 3.	Reply with an LS that RAN2 has agreed to extend the MAC CE to accommodate larger range of bitrates. Draft Reply LS is provided in R2-1913599.

Annex A: Option 2 multipliers and duplicated data rates

	Index
	Existing Value
	With X=40
	With X = 50
	With X = 60
	With X = 100

	0
	 NOTE
	 
	 
	 
	 

	1
	0
	0
	0
	0
	0

	2
	9
	360
	450
	540
	900

	3
	11
	440
	550
	660
	1,100

	4
	13
	520
	650
	780
	1,300

	5
	17
	680
	850
	1,020
	1,700

	6
	21
	840
	1,050
	1,260
	2,100

	7
	25
	1,000
	1,250
	1,500
	2,500

	8
	29
	1,160
	1,450
	1,740
	2,900

	9
	32
	1,280
	1,600
	1,920
	3,200

	10
	36
	1,440
	1,800
	2,160
	3,600

	11
	40
	1,600
	2,000
	2,400
	4,000

	12
	48
	1,920
	2,400
	2,880
	4,800

	13
	56
	2,240
	2,800
	3,360
	5,600

	14
	72
	2,880
	3,600
	4,320
	7,200

	15
	88
	3,520
	4,400
	5,280
	8,800

	16
	104
	4,160
	5,200
	6,240
	10,400

	17
	120
	4,800
	6,000
	7,200
	12,000

	18
	140
	5,600
	7,000
	8,400
	14,000

	19
	160
	6,400
	8,000
	9,600
	16,000

	20
	180
	7,200
	9,000
	10,800
	18,000

	21
	200
	8,000
	10,000
	12,000
	20,000

	22
	220
	8,800
	11,000
	13,200
	22,000

	23
	240
	9,600
	12,000
	14,400
	24,000

	24
	260
	10,400
	13,000
	15,600
	26,000

	25
	280
	11,200
	14,000
	16,800
	28,000

	26
	300
	12,000
	15,000
	18,000
	30,000

	27
	350
	14,000
	17,500
	21,000
	35,000

	28
	400
	16,000
	20,000
	24,000
	40,000

	29
	450
	18,000
	22,500
	27,000
	45,000

	30
	500
	20,000
	25,000
	30,000
	50,000

	31
	600
	24,000
	30,000
	36,000
	60,000

	32
	700
	28,000
	35,000
	42,000
	70,000

	33
	800
	32,000
	40,000
	48,000
	80,000

	34
	900
	36,000
	45,000
	54,000
	90,000

	35
	1,000
	40,000
	50,000
	60,000
	100,000

	36
	1,100
	44,000
	55,000
	66,000
	110,000

	37
	1,200
	48,000
	60,000
	72,000
	120,000

	38
	1,300
	52,000
	65,000
	78,000
	130,000

	39
	1,400
	56,000
	70,000
	84,000
	140,000

	40
	1,500
	60,000
	75,000
	90,000
	150,000

	41
	1,750
	70,000
	87,500
	105,000
	175,000

	42
	2,000
	80,000
	100,000
	120,000
	200,000

	43
	2,250
	90,000
	112,500
	135,000
	225,000

	44
	2,500
	100,000
	125,000
	150,000
	250,000

	45
	2,750
	110,000
	137,500
	165,000
	275,000

	46
	3,000
	120,000
	150,000
	180,000
	300,000

	47
	3,500
	140,000
	175,000
	210,000
	350,000

	48
	4,000
	160,000
	200,000
	240,000
	400,000

	49
	4,500
	180,000
	225,000
	270,000
	450,000

	50
	5,000
	200,000
	250,000
	300,000
	500,000

	51
	5,500
	220,000
	275,000
	330,000
	550,000

	52
	6,000
	240,000
	300,000
	360,000
	600,000

	53
	6,500
	260,000
	325,000
	390,000
	650,000

	54
	7,000
	280,000
	350,000
	420,000
	700,000

	55
	7,500
	300,000
	375,000
	450,000
	750,000

	56
	8,000
	320,000
	400,000
	480,000
	800,000




Annex B: Illustration of specification impact for different options
Option 1:
Table 6.1.3.20-1: Values (kbit/s) for Bit Rate field
	Index
	NR Recommended Bit Rate value [kbit/s]
	Index
	NR Recommended Bit Rate value [kbit/s]

	0
	Note 1
	32
	700

	1
	0
	33
	800

	2
	9
	34
	900

	3
	11
	35
	1000

	4
	13
	36
	1100

	5
	17
	37
	1200

	6
	21
	38
	1300

	7
	25
	39
	1400

	8
	29
	40
	1500

	9
	32
	41
	1750

	10
	36
	42
	2000

	11
	40
	43
	2250

	12
	48
	44
	2500

	13
	56
	45
	2750

	14
	72
	46
	3000

	15
	88
	47
	3500

	16
	104
	48
	4000

	17
	120
	49
	4500

	18
	140
	50
	5000

	19
	160
	51
	5500

	20
	180
	52
	6000

	21
	200
	53
	6500

	22
	220
	54
	7000

	23
	240
	55
	7500

	24
	260
	56
	8000

	25
	280
	57
	ReservedvalueXX

	26
	300
	58
	ReservedValueYY

	27
	350
	59
	ReservedValueZZ

	28
	400
	60
	Reservedetc

	29
	450
	61
	Reservedetc

	30
	500
	62
	Reserved

	31
	600
	63
	Reserved

	Note 1:	For bit rate recommendation message this index is used for indicating that no new recommendation on bit rate is given.



Option 2:

-	Bit Rate: This field indicates an index to Table 6.1.3.20-1. The length of the field is 6 bits. For bit rate recommendation the value indicates the recommended bit rate. For bit rate recommendation query the value indicates the desired bit rate;
-	X: bit rate multiplier. If X is set to 1, the acutal value of indicated bit rate is the value correspnding to the index indicated by Bit Rate field multiplied by YY.
-	R: reserved bit, set to 0.




Figure 6.1.3.20-1: Recommended bit rate MAC CE

Option 3:
- 	Bit Rate: This field indicates an index to Table 6.1.3.20-1. The length of the field is 6 bits. When X is set to 1, the indicated index is 64 + the value corresponding to 6 bits Bit Rate field. For bit rate recommendation the value indicates the recommended bit rate. For bit rate recommendation query the value indicates the desired bit rate;
-	R: reserved bit, set to 0.




Figure 6.1.3.20-1: Recommended bit rate MAC CE
Table 6.1.3.20-1: Values (kbit/s) for Bit Rate field
	Index
	NR Recommended Bit Rate value [kbit/s]
	Index
	NR Recommended Bit Rate value [kbit/s]
	Index
	NR Recommended Bit Rate value [kbit/s]
	Index
	NR Recommended Bit Rate value [kbit/s]

	0
	Note 1
	32
	700
	64
	valueX
	96
	etc

	1
	0
	33
	800
	65
	ValueY
	97
	

	2
	9
	34
	900
	66
	ValueZ
	98
	

	3
	11
	35
	1000
	67
	Etc.
	99
	

	4
	13
	36
	1100
	68
	
	100
	

	5
	17
	37
	1200
	69
	
	101
	

	6
	21
	38
	1300
	70
	
	102
	

	7
	25
	39
	1400
	71
	
	103
	

	8
	29
	40
	1500
	72
	
	104
	

	9
	32
	41
	1750
	73
	
	105
	

	10
	36
	42
	2000
	74
	
	106
	

	11
	40
	43
	2250
	75
	
	107
	

	12
	48
	44
	2500
	76
	
	108
	

	13
	56
	45
	2750
	77
	
	109
	Reserved

	14
	72
	46
	3000
	78
	
	110
	Reserved

	15
	88
	47
	3500
	79
	
	111
	Reserved

	16
	104
	48
	4000
	80
	
	112
	Reserved

	17
	120
	49
	4500
	81
	
	113
	Reserved

	18
	140
	50
	5000
	82
	
	114
	Reserved

	19
	160
	51
	5500
	83
	
	115
	Reserved

	20
	180
	52
	6000
	84
	
	116
	Reserved

	21
	200
	53
	6500
	85
	
	117
	Reserved

	22
	220
	54
	7000
	86
	
	118
	Reserved

	23
	240
	55
	7500
	87
	
	119
	Reserved

	24
	260
	56
	8000
	88
	
	120
	Reserved

	25
	280
	57
	Reserved
	89
	
	121
	Reserved

	26
	300
	58
	Reserved
	90
	
	122
	Reserved

	27
	350
	59
	Reserved
	91
	
	123
	Reserved

	28
	400
	60
	Reserved
	92
	
	124
	Reserved

	29
	450
	61
	Reserved
	93
	
	125
	Reserved

	30
	500
	62
	Reserved
	94
	
	126
	Reserved

	31
	600
	63
	Reserved
	95
	
	127
	Reserved

	Note 1:	For bit rate recommendation message this index is used for indicating that no new recommendation on bit rate is given.
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