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1 Introduction

In RAN2#101, RAN2 agreed to study voice enhancement schemes for NR as follows [1]:
Agreements:

1
MAC CE based rate adaption and UE reporting air interface delay budget adjustment can be discussed after March. Limited time will be available for discussion and they will be lower priority than essential functionality for SA. To be confirmed in RAN plenary.

2
RAN2 understand that the features Short PDCP SN, SRVCC to UTRAN, MDT for MMTel, will not be supported in Rel-15

FFS Whether there is any AS impact to support the UE capability match.

It was confirmed by RAN in RAN#79. This contribution focuses on MAC CE based rate adaption and discusses how to introduce to NR.
2 Discussion
In Rel-14 LTE, MAC CE based rate adaptation was introduced. UE requests recommended bit rate to eNB and eNB gives the recommended value to find optimal codec rate [2]. The motivation is to allow UE to select appropriate codec rate depending on air link condition and resource allocation of the network. Based on recommendation from the network, the quality of voice service can be optimized. The necessity of MAC CE based rate adaption and problem of the voice service are the same in NR. Therefore, the same LTE principle can be used for NR.
Proposal 1. NR introduces bit rate recommendation message from the gNB to the UE and bit rate recommendation query message from the UE to the gNB.

In LTE, a single MAC CE format shown in Figure 1 covers both query and recommendation. In detail, the MAC CE contains the following components:

· LCID field indicates the logical channel for which the bit rate or query is applicable. 

· Uplink/Downlink (UL/DL) field indicates whether the MAC CE is about UL or DL. 

· Bit Rate field indicates recommended bit rate from the network or desired bit rate of UE. 
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Figure 1. Recommended bit rate MAC control element in TS 36.321 [2]
In order to avoid frequent transmissions of the MAC CE, LTE MAC defines bitRateQueryProhibitTimer to control the periodicity. The timer is maintained for logical channel and direction. In our view, NR does not see any specific reason to change this mechanism. Thus, the same components of the MAC CE and mechanism can be reused. 
Proposal 2. MAC CE includes LCID, UL/DL, and Bit Rate fields.
Proposal 3. bitRateQueryProhibitTimer is introduced.
Table 1. Values of LCID for UL-SCH in TS 38.321 [3] 

	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110110
	Reserved

	110111
	Configured Grant Confirmation

	111000
	Multiple Entry PHR

	111001
	Single Entry PHR

	111010
	C-RNTI

	111011
	Short Truncated BSR

	111100
	Long Truncated BSR

	111101
	Short BSR

	111110
	Long BSR

	111111
	Padding


In LTE, the size of LCID field is 4 bits, because LTE uses LCID range of 1 to 10 dedicated to SRBs and DRBs. The other values are used for MAC CEs, 4 bits are quite sufficient. However, in NR, LCID range of 1 to 32 is assigned to SRBs and DRBs as shown in Table 1 [3]. In our view, the same value of the LCID field for the logical channel can be used, and so the size of the LCID field in the MAC CE should be 6 bits. 
Proposal 4. The size of LCID field in the MAC CE should be 6 bits.

3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Proposal 1. NR introduces bit rate recommendation message from the gNB to the UE and bit rate recommendation query message from the UE to the gNB.

Proposal 2. MAC CE includes LCID, UL/DL, and Bit Rate fields.

Proposal 3. bitRateQueryProhibitTimer is introduced.
Proposal 4. The size of LCID field in the MAC CE should be 6 bits.
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