Page 1
3GPP TSG RAN WG1 #110bis-e			R1-2209566
e-Meeting, October 10th – 19th, 2022

[bookmark: Source]Agenda item:	8.12
Source:	Apple Inc.
Title:	Remaining issues on  NR Multicast and Broadcast Services
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
In RAN#86 meeting, new work item on NR Multicast and Broadcast Services [1] was agreed. Some of objectives of this study item are showing below,
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
· Specify support for basic mobility with service continuity [RAN2, RAN3]
· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
In RAN1#110-e meeting, some agreements were made on MBS [2]. In this contribution, we discuss the MBS remaining issue on NAKC-only feedback for more than one G-RNTI.
 Discussion
PRI indication for NACK-only 
One remaining issue from last RAN1 meeting is the how to interpret the PRI for NACK-only mode 2. It was agreed up to 32 PUCCH resources in the resource set can be configured for NACK-only feedback. Up to 4TBs are supported for NACK-only mode2, if only one TB is scheduled, it was proposed legacy PUCCH resource determination method could be re-used, i.e., via CCE index with PRI. For this case, the 32 PUCCH resources are always configured. PUCCH resources are not utilized in efficient way. In most of case, only 15 PUCCH resources are enough for NACK-only mode 2. In addition, the number of TB to be scheduled is dynamically changed, if UE missed the second or even third TB, the wrong PUCCH resource will be selected, which could lead to re-transmit the correctly received TB. Thus, it’s preferred to ignore the PRI for NAKC-only mode 2 for simplicity. 
	Agreement[2]
For PRI included in DCI format 4_1/4_2, 
· if the G-RNTI is configured with NACK-only mode1, PRI indicates the PUCCH for the HARQ-ACK feedback including the case of one TB in scheduled. 
· If the G-RNTI is configured with NACK-only mode2,
· FFS on whether/how to interpret the PRI. 


Proposal: If the G-RNTI is configured with NACK-only mode2, PRI is ignored. 
NACK-only based HARQ feedback 
For NACK-only feedback mode Alt4, the mapping between the HARQ-ACK bit and PUCCH resource for single G-RNTI wase agreed. Supporting multiple G-RNTIs was discussed in case 2 and case 3 with different options to down-select. Considering the limited PUCCH resources, i.e., 15 PUCCH resources, supporting more than two G-RNTIs would mean the scheduled TB for a G-RNTI is really limited and doesn’t make sense. If up to two G-RNTIs are supported for Alt4, the four TBs can split equally for each G-RNTI, the TB1 and TB2 are for G-RNTI1, TB3 and TB4 are for G-RNTI2. In this case, the agreed mapping table in last RAN1 meeting can be re-used, the standard and implementation efforts are minor.  For case 3, even the different UEs could be configured with different G-RNTIs, the PUCCH resources are per G-RNTI configured, so the UEs configured with the same G-RNTI(s) could share the same PUCCH resources still.  With the TB split between the two G-RNTIs, the C-DAI can still be used as counter DAI for HARQ-ACK bit countering and ordering.
	 Agreement[3]
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, further down-selection on the following cases/options in the next meeting: 
· Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt2-1-2: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs 
· Opt2-2: does not support Alt4 for this case. 
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt3-1-2: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs. 
· Opt3-2: does not support Alt4 for this case. 



Table 1: HARQ-ACK bit mapping to PUCCH resource
	HARQ-ACK feedback
	PUCCH resource

	G-RNTI1
	TB3 and TB4 for G-RNTI2
	

	TB1
	TB1,TB2
	TB1,TB2,TB3
	TB1,TB2,TB3,TB4
	

	N
	N,N
	N,N,N
	N,N,N,N
	1st PUCCH resource  

	
	N,A
	 N,A,N
	N,A,N,N
	2nd PUCCH resource  

	
	A,N
	 A,N,N
	A,N,N,N
	3rd PUCCH resource  

	
	
	N,N,A
	N,N,A,N
	4th PUCCH resource  

	
	
	N,A,A
	N,A,A,N
	5th PUCCH resource    

	
	
	A,N,A
	A,N,A,N
	6th PUCCH resource  

	
	
	A,A,N
	A,A,N,N
	7th PUCCH resource  

	
	
	
	N,N,N,A
	8th PUCCH resource  

	
	
	
	N,N,A,A 
	9th PUCCH resource  

	
	
	
	N,A,N,A 
	10th PUCCH resource  

	
	
	
	A,N,N,A 
	11th PUCCH resource  

	
	
	
	N,A,A,A 
	12th PUCCH resource  

	
	
	
	A,N,A,A 
	13th PUCCH resource  

	
	
	
	A,A,N,A 
	14th PUCCH resource  

	
	
	
	A,A,A,N 
	15th PUCCH resource  


Proposal 2: For case 2 and case3, adopt the above HARQ-ACK bit mapping to PUCCH resource table for NACK-only feedback mode Alt4 to support two G-RNTIs.
Proposal 3: C-DAI in DL DAI is used for countering the number of HARQ-ACK bits and for HARQ-ACK bit ordering.
Summary
In this contribution, we discuss MBS remaining issues, and have the following proposals:
Proposal: If the G-RNTI is configured with NACK-only mode2, PRI is ignored. 
Proposal 2: For case 2 and case3, adopt the above HARQ-ACK bit mapping to PUCCH resource table for NACK-only feedback mode Alt4 to support two G-RNTIs.
Proposal 3: C-DAI in DL DAI is used for countering the number of HARQ-ACK bits and for HARQ-ACK bit ordering.
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