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1 Introduction 
In this document, we discuss the remaining issues for NR Rel-17 MBS maintenance.

2 Discussion
2.1 Issue#1 NTN multicast using HARQ process with disabled feedback

NTN and multicast are two separate features. Both features can support HARQ-ACK feedback enabling/disabling. But the schemes for HARQ-ACK feedback enabling/disabling are different for multicast and NTN features, in terms of configuration, Type-1/2 CB generation, PUCCH resource determination and HARQ RTT timer. 
	Configuration
	Type-1 CB
	Type-2 CB
	PUCCH resource
	HARQ RTT timer

	For NTN: 
RRC-enabled/disabled HARQ process feedback for NTN
	Enabled: send A/N

Disabled: 
send N 
	Enabled: send A/N

Disabled: 
No feedback 
	Enabled: 
use PRI in DCI

Disabled: 
use PRI in DCI
	Enabled: 
Set HARQ-RTT-TimerDL-NTN 

Disabled: No RTT timer

	For multicast:
RRC-enabled/disabled per G-RNTI/G-CS-RNTI
	Enabled: send A/N

Disabled: 
send A/N up to UE  
	Enabled: 
send A/N 

Disabled: 
No feedback
	Enabled: 
use PRI in DCI

Disabled: 
not use PRI in DCI
	Enabled: 
Set drx-HARQ-RTT-TimerDL-PTM

Disabled: No RTT timer

	For multicast: 
DCI-enabled/disabled per G-RNTI/G-CS-RNTI
	error case
	
	
	



A UE may support both NTN and multicast features, i.e., the UE can receive multicast from NTN gNB. If the HARQ process has enabled feedback for NTN, the multicast with enabled/disabled feedback is similar as that of TN case. However, if the HARQ process has disabled feedback for NTN, the current spec on UE behavior is not clear in case of different combinations. In the following Table, we highlight the possible UE behavior specified differently for multicast/NTN in Case 1~4 if supported.
	{Multicast, NTN}
	Type-1 CB
[TS38.213]
	Type-2 CB
[TS38.213]
	PUCCH resource
[TS38.213]
	HARQ RTT timer
[TS38.321]

	Case 1: {RRC-disabled, RRC-disabled}
	Alt1 error case

	
	Alt2 to follow multicast: A/N up to UE  
	Alt2 to follow multicast: no feedback  
	Alt2 to follow multicast: not use PRI in DCI
	Alt2 to follow multicast: 
no RTT timer based on RRC

	
	Alt3 to follow NTN: NACK
	Alt3 to follow NTN: no feedback
	Alt3 to follow NTN: use PRI in DCI
	Alt3 to follow NTN: 
no RTT timer based on RRC

	Case 2: {RRC-enabled, RRC-disabled}
	Alt1 error case

	
	Alt2 to follow multicast: A/N
	Alt2 to follow multicast: A/N
	Alt2 to follow multicast: use PRI in DCI
	Alt2 to follow multicast: 
set drx-HARQ-RTT-TimerDL-PTM if DRX based on RRC

	
	Alt3 to follow NTN: NACK
	Alt3 to follow NTN: no feedback
	Alt3 to follow NTN: 
use PRI in DCI
	Alt3 to follow NTN: 
no RTT timer based on RRC

	Case 3: {DCI-disabled, RRC-disabled}
	Alt1 error case

	
	error case
	Alt2 to follow multicast: no feedback
	Alt2 to follow multicast: not use PRI in DCI
	Alt2 to follow multicast: 
no RTT timer based on DCI


	
	error case
	Alt3 to follow NTN: no feedback
	Alt3 to follow NTN: use PRI in DCI
	Alt3 to follow NTN: 
no RTT timer based on RRC

	Case 4: {DCI-enabled, RRC-disabled}
	Alt1 error case

	
	error case
	Alt2 to follow multicast: A/N
	Alt2 to follow multicast: use PRI in DCI 
	Alt2 to follow multicast: 
set drx-HARQ-RTT-TimerDL-PTM if DRX based on DCI

	
	error case
	Alt3 to follow NTN: no feedback
	Alt3 to follow NTN: use PRI in DCI
	Alt3 to follow NTN: 
no RTT timer based on RRC




RAN1 needs to discuss which case(s) can be supported and if supported what should be the overriding rule. From the Table above, we can see Case 2, 3, 4 if supported will have RAN2 impact on HARQ RTT timer. In the late stage for Rel-17 MBS maintenance, we prefer to set Case 2, 3, 4 as error cases (Alt1) and only support Case 1 as a tradeoff between the scheduling flexibility and spec impact, where Case 1 can follow multicast scheme (Alt2) with no impact on Type-2 CB and HARQ RTT timer. 
	{Multicast, NTN}
	Type-1 CB
[TS38.213]
	Type-2 CB
[TS38.213]
	PUCCH resource
[TS38.213]
	HARQ RTT timer
[TS38.321]

	Case 1: 
{RRC-disabled, RRC-disabled}
	A/N up to UE  
	no feedback  
	not use PRI in DCI
	no RTT timer based on RRC



In TS38.213, we propose 
· Add the TP in Sect. 18 as 
“If a UE is provided with harq-FeedbackEnablerMulticast for a G-RNTI for multicast or a G-CS-RNTI, the UE is not expected to receive a transport block associated with the G-RNTI or G-CS-RNTI for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided.”

· Add the TP in Sect. 9.1.2 for Type-1 CB as
“If a UE is provided HARQ-feedbackEnabling-disablingperHARQprocess indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in PDSCH reception occasion  on serving cell , except that associated with a G-RNTI for multicast or a G-CS-RNTI with disabled HARQ-ACK information, the UE reports a NACK value for a HARQ-ACK information bit corresponding to the transport block in a Type-1 HARQ-ACK codebook and does not consider the transport block as received in the determination of  in clause 9.1.2.1.”

· Add the TP in Sect. 9.2.3 for PUCCH resource determination as
“In this clause, for the purpose of determining a PUCCH resource for a PUCCH transmission in a slot using a PUCCH resource indicator field in a DCI format that schedules a PDSCH reception, and for the purpose of determining the slot for the PUCCH transmission
-	a UE is assumed to generate HARQ-ACK information regardless of whether or not the PDSCH reception, except that associated with a G-RNTI for multicast or a G-CS-RNTI with disabled HARQ-ACK information, provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by downlinkHARQ-FeedbackDisabled, if provided
-    a UE is assumed to not generate HARQ-ACK information associated with a G-RNTI for multicast or a G-CS-RNTI with disabled HARQ-ACK information as described in clause 18.”


Proposal 1: RAN1 to clarify 
· The UE is not expected to be scheduled to receive the multicast PDSCH using a HARQ process with disabled feedback, except for multicast G-RNTI/G-CS-RNTI with RRC-disabled feedback 
· When a HARQ process with disabled feedback is used for a multicast for a G-RNTI/G-CS-RNTI with RRC-disabled feedback, follow the multicast scheme for disabled feedback
· Adopt the draft CR R1-2301389 for TS38.213.


2.2 Issue#2 Feedback for SPS multicast activation/release 

As agreed by RAN1, the HARQ-ACK feedback disabling is applied to SPS multicast PDSCH without PDCCH scheduling. 
Agreement for multicast SPS
For multicast SPS PDSCH without PDCCH scheduling, support the following:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI for multicast SPS activation. 
· The configuration is per G-CS-RNTI.
· Separate UE capability is needed from that for dynamic scheduling for multicast. 
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled. 
· The configuration is per G-CS-RNTI. 

The current spec in TS38.213 clarified the feedback of SPS multicast release is ACK/NACK-based, but is not clear on the first PDSCH scheduled by the SPS multicast activation. 
“For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3….”

For the first PDSCH after the SPS activation, it is important for network to know whether each UE can receive the following PDSCH(s) or not, especially when feedback is disabled for SPS PDSCHs without PDCCH scheduling. Without confirmation from UE on SPS activation, gNB may believe the SPS PDSCH is activated. If gNB sent SPS release to the UE, the UE would realize the SPS PDSCH(s) are missed and replies to NACK for the SPS release, which only makes gNB to send SPS release retransmission again and again; or the UE replies to ACK for the SPS release and gNB would not know UE has missed the whole SPS multicast transmission.
Some company raised the concern on the UE-specific PUCCH resources for ACK/NACK reporting. Since the UE-specific PUCCH resources is anyway required for SPS release, the same PUCCH resource can be used for the first SPS PDSCH after the activation.  So, the PUCCH resource is not an issue.
We propose the TP for Sect. 18 of TS38.213 as:
“For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable, and the first HAQR-ACK reporting mode is always applied for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.”


Proposal 2: RAN1 to clarify the first HARQ-ACK reporting mode is always applied to multicast SPS activation/deactivation.  
· Adopt the draft CR R1-2301390 for TS38.213.


3 Conclusion
For Issue#1 NTN multicast with disabled feedback:
Proposal 1: RAN1 to clarify 
· The UE is not expected to be scheduled to receive the multicast PDSCH using a HARQ process with disabled feedback, except for multicast G-RNTI/G-CS-RNTI with RRC-disabled feedback 
· When a HARQ process with disabled feedback is used for a multicast for a G-RNTI/G-CS-RNTI with RRC-disabled feedback, follow the multicast scheme for disabled feedback
· Adopt the draft CR R1-2301389 for TS38.213.

For Issue#2 Feedback for SPS multicast activation/release:
Proposal 2: RAN1 to clarify the first HARQ-ACK reporting mode is always applied to multicast SPS activation/deactivation.  
· Adopt the draft CR R1-2301390 for TS38.213.
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