3GPP TSG RAN WG1 #107-e		R1-2111114
e-Meeting, November 11th – 19th, 2021
Agenda Item:     8.12.2
Source:	Spreadtrum Communications
Title:	Mechanisms to improve MBS reliability for RRC_CONNECTED UEs
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#88e[1], a new WI MBS was agreed with the following objective for broadcast/multicast services (MBS) for UEs in RRC_CONNECTED state:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, 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]
· 

In this contribution, we will provide our views on this topics.
Discussion
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26]HARQ codebook generation 
	RAN1#105e [2]:
Agreement:
The signaling for URLLC feature can be reused to configure separate codebooks for unicast and multicast, respectively, at least for the case of different priorities, at least for Type-2 HARQ codebook
FFS: The case for the same priority.
FFS: The case of Type-1 HARQ codebook
FFS: Whether this applies to separate PUCCH transmissions only

RAN1#106e [3]:
Agreement:
When UE is configured Type-1 codebooks for unicast and multicast with different priorities, respectively, the UE separately generates each of the Type-1 codebooks. 
· FFS: How UE is configured one codebook for unicast and one codebook for multicast and the two codebooks are of different priorities. 


For type-2 HARQ-ACK codebook, if unicast and multicast are with same priority, separate codebooks should be generated due to independent DAI/TAI for unicast and multicast no matter whether separate PUCCH-config for multicast is configured or not. 
Proposal 1: For type-2 HARQ-ACK codebook, when unicast and multicast are with same priorities, separate codebooks should be generated.

· Multiple NACK-only information
Regarding more than one NACK-only available for one PUCCH slot, in RAN1#106e up to 5 alternatives are listed. After some extensive discussions last meeting, only 2 Alts are left for further down-selection.
	RAN1#106e [3]:
Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, down-select from the following alternatives:
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 
· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling

RAN1#106b-e [4]:
Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, further decide based on the following subset of alternatives (from previous agreement) with potential further down-selection:
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 
· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling


In our understanding, both Alt 1 and Alt 4 could work. But for Alt4, it is too complex. There are too many combinations of NACK-only, e.g., the combination of 3 TBs, 4 TBs. Then if following Alt4, multiple specific sequences are needed. The spec work is very huge. We are afraid that the work could not be completed considering only 1 RAN1 meetings left. Last meeting, we agreed that either one of ACK/NACK based feedback and NACK-only can be configured, and corresponding PUCCH resources can be optionally configured. If not configured, PUCCH resources for unicast can be used. So for Alt1, PUCCH resources configured for unicast can be utilized to carry the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. There is no PUCCH capacity issue, and it is simple. Thus, we prefer Alt1.
Proposal 2: When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, support Alt 1.

· HARQ-ACK feedback for multicast SPS
In RAN1#106e meeting, we have extensive discussion about multicast SPS, and one agreement is achieved as shown below:
	Agreement
For UE supports both ACK/NACK-based and NACK-only based HARQ-ACK feedback for multicast SPS PDSCH without PDCCH scheduling, select one or more of the following alternatives:
· Alt1: HARQ-ACK feedback option is configured per SPS configuration index.
· Alt2: HARQ-ACK feedback option is indicated in the SPS activation DCI. 
· Note: enabling/disabling HARQ-ACK feedback for multicast SPS can be discussed separately. 


Furthermore, some progress have been achieved during last meeting [4]:
	Agreement:
For multicast SPS PDSCH without PDCCH scheduling, HARQ-ACK feedback option is configured by UE RRC signalling. 
· FFS: Whether the configuration is per SPS configuration index or per G-CS-RNTI.
· Note: Whether there is a UE capability for support of NACK-only based HARQ-ACK or not will be discussed as part of UE features discussion.


One remaining issue is about the enabling/disabling HARQ-ACK feedback for SPS PDSCH w/o PDCCH scheduling. In our understanding, it is natural/simple to reuse the DCI based enabling/disabling solution of dynamic group-common PDCCH. There is no additional spec work. In addition, it provides gNB more flexibility and RRC reconfiguration signaling can be saved.
Proposal 3: For SPS group-common PDSCH without PDCCH scheduling, support activation PDCCH to enable/disable HARQ-ACK feedback based on UE’s capability.
Regarding the feedback option of the activation group-common PDCCH, last meeting the following proposal has been proposed, but there is no consensus among groups. 
	Proposal 
For multicast SPS activation/deactivation, only support ACK/NACK based feedback.
· FFS: the ACK/NACK based feedback can be enabled/disabled.


The controversial part is whether no feedback can be configured. Indeed, if no feedback, gNB may not be able to identify whether UE missed the activation group-common PDCCH, and further could not identify whether UE could receive the SPS group-common PDSCH w/o PDCCH. Thus, it seems to be natural to reuse the rule of activation PDCCH for unicast SPS where AKC/NACK based feedback is supported by default. However, in our understanding, the reliability of activation group-common PDCCH is much higher than unicast PDCCH, and there is no comparability between them. In addition, if SPS PDSCH w/o PDCCH can be configured with no feedback, there is no reason to restrict activation group-common PDCCH must be configured with ACK/NACK based feedback, for the sake that in general the reliability of group-common PDCCH is higher than group-common PDSCH. The restriction also would make gNB inflexibility. Thus, in our mind, no feedback can be supported for the activation group-common PDCCH.
[bookmark: _GoBack]Proposal 4: For multicast SPS activation/deactivation PDCCH, support ACK/NACK based feedback, and the ACK/NACK based feedback can be enabled/disabled.

[bookmark: _Ref129681832]Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this paper, we provide our opinions on mechanisms to improve reliability of NR MBS with the following proposals:
Proposal 1: For type-2 HARQ-ACK codebook, when unicast and multicast are with same priorities, separate codebooks should be generated.
Proposal 2: When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, support Alt 1.
Proposal 3: For SPS group-common PDSCH without PDCCH scheduling, support activation PDCCH to enable/disable HARQ-ACK feedback based on UE’s capability.
Proposal 4: For multicast SPS activation/deactivation PDCCH, support ACK/NACK based feedback, and the ACK/NACK based feedback can be enabled/disabled.
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