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1.
Introduction

In last RAN2 meeting, we submitted R2-1805709 on the resue in NR of the Rel-14 LTE MAC CE based rate adaption and relaxed delay budget report.
This paper futher update the table for Recommended Bit Rate value and give some analysis based on NR QoS architecture.
2. Discussion
1. Rel-14 LTE MAC CE based rate adaption
RAN-assisted codec adaptation provides a means for the eNB to send codec adaptation indication with recommended bit rate to assist the UE to select or adapt to a codec rate for MMTEL voice or MMTEL video. The RAN-assisted codec adaptation mechanism supports the uplink/downlink bit rate increase or decrease. The recommended bit rate for UL and DL is conveyed as a MAC Control Element (CE) from the eNB to the UE.
RAN2 impact:
· The UE reports the capability to support recommendedBitRate or recommendedBitRateQuery.
· RAN configures bitRateQueryProhibitTimer per LCH for rate recommendation query. The timer is used to control the frequency of rate recommendation query transmission.
· RAN sends a recommended bit rate to the UE to inform the UE on the currently recommended transport bit rate on the local uplink or downlink for uplink or downlink bit rate adaptation. The MAC format is as depicted in figure 1.
· The recommended bit rate query message is conveyed as a MAC Control Element (CE)  from the UE to the eNB
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Figure 1 Recommended bit rate MAC control element
2. Rel-14 LTE DelayBudgetReport:
The air interface delay budget can be relaxed to increase the robustness of the transmission. A UE in good coverage can indicate a preference to the eNB to reduce the local air interface delay by sending a DelayBudgetReport message to decrease the DRX cycle length. The peer UE in bad coverage can send a DelayBudgetReport message to its eNB to indicate a preference on Uu air interface delay adjustments.
RAN2 impact:
· The UE reports the capability to support delayBudgetReporting.
· RAN configures a delayBudgetReportingProhibitTimer IE in OtherConfig IE.  It is used to control the frequency of the delay budget report.
· The UE can send two types of delay budget report in UEAssistanceInformation message. Type1 report is used to request to adjust the CDRX cycle length, type2 report is used to adjust the coverage enhancement configuration.
3. NR specification has some changes compared to LTE
· LogicalChannelIdentity (1-32) for Radio bearer, 6 bit
· “TTI”  is not used
· The values for the recommended bit rate table in TS 38.321 could be calculated based on the RTP payload and other user plane overhead. 
In LTE, the recommended bit rate values 8 to 28 was designed to cover the speech codecs rates AMR 4.75 and the AMRWB 6.60 kbps to 23.85 kbps and EVS 5.9 kbps to 24.4 kbps assuming the minimum header sizes of 3, 1, 1, 1 for IP/RTP/UDP, PDCP, RLC, and MAC, respectively. index ‘0’ indicates 0 Kbit/s and the index ‘1’ indicats ‘release of previous bit rate recommendation’.
For VoNR, the corresponding minimum header sizes of 3, 2, 1, 2 for IP/RTP/UDP, PDCP, RLC, and MAC can be assumed, as analyzed in R2-1805710. In Table 1 below, the values are rounded up to the nearest integer.
Table 1: Values (kbit/s) for Recommended Bit Rate field
	Index
	LTE Recommended Bit Rate value [kbit/s]
	NR Recommended Bit Rate value [kbit/s]
	Index
	LTE Recommended Bit Rate value [kbit/s]
	NR Recommended Bit Rate value [kbit/s]

	0
	
	　
	32
	700
	701

	1
	0
	　
	33
	800
	801

	2
	8
	9
	34
	900
	901

	3
	10
	11
	35
	1000
	1001

	4
	12
	13
	36
	1100
	1101

	5
	16
	17
	37
	1200
	1201

	6
	20
	21
	38
	1300
	1301

	7
	24
	25
	39
	1400
	1401

	8
	28
	29
	40
	1500
	1501

	9
	32
	33
	41
	1750
	1751

	10
	36
	37
	42
	2000
	2001

	11
	40
	41
	43
	2250
	2251

	12
	48
	49
	44
	2500
	2501

	13
	56
	57
	45
	2750
	2751

	14
	72
	73
	46
	3000
	3001

	15
	88
	89
	47
	3500
	3501

	16
	104
	105
	48
	4000
	4001

	17
	120
	121
	49
	4500
	4501

	18
	140
	141
	50
	5000
	5001

	19
	160
	161
	51
	5500
	5501

	20
	180
	181
	52
	6000
	6001

	21
	200
	201
	53
	6500
	6501

	22
	220
	221
	54
	7000
	7001

	23
	240
	241
	55
	7500
	7501

	24
	260
	261
	56
	8000
	8001

	25
	280
	281
	57
	Reserved
	Reserved

	26
	300
	301
	58
	Reserved
	Reserved

	27
	350
	351
	59
	Reserved
	Reserved

	28
	400
	401
	60
	Reserved
	Reserved

	29
	450
	451
	61
	Reserved
	Reserved

	30
	500
	501
	62
	Reserved
	Reserved

	31
	600
	601
	63
	Reserved
	Reserved


· QoS architecture 
· 
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Figure 2: QoS architecture in TS 38300
Separate DRBs may be established for QoS flows requiring different packet forwarding treatment, or several QoS Flows belonging to the same PDU session can be multiplexed in the same DRB. The mapping between GBR flow and GBR DRB is 1:1, e.g. voice 5QI=1. 
In TS 36.413, AMF sends the Packet Delay Budget (PDB) to gNB. In TS 23.501, Table 5.7.4-1 below, the PDB defines an upper bound for the time that a packet may be delayed between the UE and the UPF. Also the PDB for Non-GBR or GBR resource type denotes a "soft upper bound" in the sense that an "expired" packet, e.g. a link layer SDU that has exceeded the PDB, does not need to be discarded and is not added to the PER.  Therefore, gNB can relax the PDB for the non-delay critical service as the eNB can do in LTE.
Table 5.7.4-1: Standardized 5QI to QoS characteristics mapping

	5QI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume

(NOTE 2)
	Default

Averaging Window
	Example Services

	…

	1

	
GBR

NOTE 1
	20
	100 ms
	10-2
	N/A
	TBD
	Conversational Voice

	NOTE 1:
a packet which is delayed more than PDB is not counted as lost, thus not included in the PER.


To standardize those two enhancements for NR Rel-15, RAN2 should adopt those small updates compared to LTE Rel-14.
Observation: NR Rel-15 can reuse the Rel-14 LTE MAC CE based rate adaption and UE reporting air interface delay budget adjustment features with small updates, as described in this paper.
3. Conclusion
This paper gives a summary of RAN2 impact of LTE Rel-14 enhancement for MAC CE based rate adaption and UE reporting air interface delay budget adjustment features and identifies the limited updates necessary to standardize those two features for NR Rel-15.
Observation: NR Rel-15 can reuse the Rel-14 LTE MAC CE based rate adaption and UE reporting air interface delay budget adjustment features with small updates, as described in this paper.
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