3GPP TSG-RAN2 #123
R2-2307512 
Toulouse, France, Aug 21-25, 2023      

 


Agenda Item:
7.7.2
Source: 
Xiaomi
Title:  
Discussion on coverage enhancement for NR NTN
Document for:
Discussion and Decision

Introduction

In RAN2 #121bis meeting, for coverage enhancement, RAN2 agrees to focus only on PUCCH enhancements for MSG4 HARQ-ACK and DMRS bundling for PUSCH:

	Agreements:

Rel-18 NTN coverage enhancements work will focus on addressing the RAN2 impact (if any) from RAN1 agreements on PUCCH enhancements for MSG4 HARQ-ACK and DMRS bundling for PUSCH. No further enhancements are pursued in this release 


In last RAN2 meeting, this issue was touched without any agreement.
In this contribution, we will discuss the RAN2 impact on PUCCH enhancements for MSG4 HARQ-ACK.
Discussion
In the LS, the following WAs were captured:

	Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, support Option B as container of the repetition request or capability report indicated by UE.

Option B: Higher layer signaling in Msg3 PUSCH


It is noted that an additional working assumption was reached for repetition request or capability report.

	Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, 
Two-state information is transmitted as ‘repetition request or capability report’ in the existing agreements/working assumptions.
The two-state information represents state 1: ‘repetition request or capability report’ or state 2: no indication.

How to transmit the two-state information is up to RAN2 when higher layer signaling is used for the transmission.

In state 1, only either repetition request or capability report is transmitted from each UE when transmitted, and they are not differentiated in the signaling.

Note: repetition request and capability report are defined as in the working assumption reached at RAN1#112.


In RAN1 #112, regarding repetition request and capability report, the following WA were agreed:

	Working assumption

For PUCCH repetition for Msg4 HARQ-ACK,

A RSRP threshold can be configured via SIB at least when the number of repetitions is configured by SIB.

If the RSRP threshold is configured and the configured RSRP threshold is smaller than X,

UE capable of PUCCH repetition for Msg4 HARQ-ACK transmits repetition request if measured RSRP is lower than a RSRP threshold.

If the RSRP threshold is not configured, or if the configured RSRP threshold is X,

UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK

FFS: value of X (the maximum configurable value of the RSRP threshold)

Down-select one from the following alternatives for the RSRP threshold.

Alt A: The same RSRP threshold as R17 Msg3 repetition (i.e., rsrp-ThresholdMsg3-r17) is used.

Alt B: New RSRP threshold is introduced.

Note: UE incapable of PUCCH repetition for Msg4 HARQ-ACK transmits neither repetition request nor capability report


According to the WA above, a RSRP threshold is configured and smaller than X for the PUCCH repetition for Msg4 HARQ ACK. If measured RSRP is below the RSRP threshold, UE sends request for PUCCH repetition in Msg3. When receiving the request, gNB decides on whether or not to schedule repetition and, if yes, the repetition number. If the RSRP threshold is not configured, or equal to X, UE reports the capability of PUCCH repetition for Msg4 HARQ-ACK.
To carry the request/capability indication in msg3, there are the following ways:

 using the R bit of MAC subheader:
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Using new LCID.
 New MAC CE in Msg3 to indicate.
For option 2, currently, there are only 6 LCID remained.  4 LCID are used for CCCH(48/64bits for Normal UE and Redcap UEs):

Table 6.2.1-2 Values of LCID for UL-SCH( from 38.321)
	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]), except for a RedCap UE

	1–32
	Identity of the logical channel of DCCH and DTCH

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for a RedCap UE 

	36
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for a RedCap UE

	37–42
	Reserved

	43
	Truncated Enhanced BFR (one octet Ci)

	44
	Timing Advance Report

	45
	Truncated Sidelink BSR

	46
	Sidelink BSR

	47
	Reserved

	48
	LBT failure (four octets)

	49
	LBT failure (one octet)

	50
	BFR (one octet Ci)

	51
	Truncated BFR (one octet Ci)

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]), except for a RedCap UE

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding


 If LCID is used to indicate the request/capability, it will consume 4 new LCIDs for CCCH. 

Currently, 1 LCID is used for indicating C-RNTI MAC CE. So, if C-RNTI MAC CE instead of CCCH SDU is carried in Msg3, we need to use the sub-header of this C-RNTI MAC CE for request/capability indication. Then one additional LCID will be needed. In total, 5 LCID will be consumed. So, it is not reasonable to use LCID to indicate request/capability.

For option 3, it increases msg3 size. And gNB has to always schedule a larger msg3 irrespective of whether UE support msg5 repetition or not, therefore impacting legacy UEs who doesn't support msg3 repetition.

In sum, option 1 is more feasible. But note that option 1 has the issue of future extendability. In Rel-19, there were proposal for coverage enhancement for msg5. If msg5 repetition were introduced, UE also needs indicate in msg3 the capability/request of msg5 repetition. Then there is no chance to use the remained 1 R bit anymore, since we should never use up all the R bits.
RAN2 to discuss whether to use the R bit of the MAC subheader of msg3 subPDU to carry the request/capability of PUCCH repetition for Msg4 HARQ-ACK, or simply tell RAN1 that it is not recommended to use msg3 to carry the request/capability. 
Conclusions  

RAN2 to discuss whether to use the R bit of the MAC subheader of msg3 subPDU to carry the request/capability of PUCCH repetition for Msg4 HARQ-ACK, or simply tell RAN1 that it is not recommended to use msg3 to carry the request/capability. 
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