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1.	Introduction  
	RAN1 #104e
Agreement: 
For RRC_CONNECTED UEs, support HARQ-ACK feedback for SPS group-common PDSCH for MBS
· FFS: The retransmission scheme(s)
· FFS: The HARQ-ACK details for SPS PDSCH and activation/deactivation, which can be discussed in AI 8.12.2

Working assumption:
For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state,
· At least group-common PDCCH is supported
· FFS: Whether and how to address the missed activation and deactivation
· FFS: Whether UE-specific PDCCH is supported for activation/deactivation



In this document, we provide our views on HARQ-ACK feedback types for MBS SPS.
2.	Discussion
2.1	SPS for MBS
In the previous meeting, RAN1 agreed to support HARQ-ACK feedback for SPS group-common PDSCH for RRC_CONNECTED UEs, and left the HARQ feedback types for further study. Currently there are two HARQ-ACK feedback types discussed in MBS, the ACK/NACK and NACK-only based HARQ-ACK feedbacks. If the base station configures UEs with UE-specific PUCCH resources for ACK/NACK based feedback, UEs can apply similar SPS procedures as that in Rel. 16 NR, including how to report ACK in response to the reception of SPS activation/deactivation commands. However, if the NACK-only based feedback is supported for MBS SPS, there was a concern addressed by companies that the base station cannot confirm whether a UE has received a SPS activation/deactivation command or not. In this regard, a simple solution is not to support the NACK-only based feedback for MBS SPS with PTM scheme 1 or conducting activation/deactivation by using PTP scheme. But, before we draw the conclusion, we should study other potential solutions if the NACK-only based HARQ-ACK feedback is supported. 
SPS activation
In the current spec, the base station can determine whether a UE has successfully received a SPS activation command based on the HARQ-ACK feedback of a SPS PDSCH. That is, the UE doesn’t have to response to the SPS activation command directly, but to the reception of a scheduled SPS PDSCH. With NACK-only base HARQ feedback, this method is not feasible as explained earlier. To increase the reliability of the SPS activation command reception without HARQ feedback, the base station can send multiple SPS activation commands before or during the SPS PDSCH transmissions. Thus, if there is a new UE joining in the MBS service in the middle of the SPS PDSCH transmission or missing one of the SPS activation command, the UE can still rely on other activation commands. This solution can be achieved by base station implementation, thus there is no spec impact. However, although sending multiple activation commands can increase the reliability, the base station still not aware of UE that missing activation commands. To secure the SPS activation, reporting ACK is still needed. 
The NACK-only based HARQ feedback is introduced to save PUCCH resources due to large number of MBS active UEs. Considering the base station will not frequently send SPS activation/deactivation commands, configuring UE-specific feedback resources to report ACK in response to the reception of SPS activation command can be considered. For example, in Rel. 16 side link communication, the base station can use a field in the DCI format to indicate the transmission mode and the HARQ feedback types. The same method can be adopt to schedule different HARQ feedback types to the MBS SPS activation command and the SPS PDSCH, respectively. If dynamic assignment of HARQ-ACK feedback type is not necessary or it involves too much spec impact (i.e. introducing a new field in DCI format), the HARQ-ACK feedback type can be determined based on the RRC configuration or specified UE behavior. 
In addition to the physical layer solutions, the reliability can also be achieved by higher layer signaling such as MAC CE or RRC messages. At least for RRC_CONNECTED UE, if a UE has an uplink grant assigned by the base station, the UE can indicate an ACK by using a MAC CE or a MAC PDU. Although the overall activation timeline will become longer, the reliability is also become higher. 
Furthermore, for multicast services in RRC_CONNECTED mode, each UE will be configured with individual RRC in unicast. Thus, an alternative solution is to adopt RRC based SPS activation for MBS, which is similar to the type-1 configured grant. The base station can confirm the SPS activation based on reception of RRC IEs such as RRCReconfigurationComplete, or the HARQ-ACK of the RRC message transmission.
Proposal 1: If NACK-only based HARQ-ACK feedback is supported, consider following methods to secure the reception of a SPS activation command:
· Option 1: It is based on base station implementation. (e.g. sending multiple activation commands)
· Option 2: In response to the reception of a SPS activation command in a group-common PUCCH, the UE reports an ACK on a UE-specific PUCCH resource.
· NACK-only based HARQ-ACK feedback is applied to SPS PDSCH.
· Option 3: Utilize unicast uplink resources (e.g. MAC CE or RRC) to report ACK of the reception of the SPS activation command.
· Detailed signalling design is up to RAN2.


SPS deactivation
For SPS deactivation, if a UE receives a SPS deactivation command (e.g. a DCI format with CRC scrambled by CS-RNTI), the UE reports an ACK in response to the DCI. With NACK-only based HARQ-ACK feedback, this method is not feasible as well. Similar to the proposal 1 for SPS activation, base station implementation based solution, ACK-only based feedback for SPS deactivation command, and the MAC CE/RRC based ACK feedback can also be applied for SPS deactivation.
Beside the explicit ACK feedback for SPS deactivation commands, inactive timer or counter can also be applied. Inactive timer has been widely utilized in the 3GPP spec such as for BWP switching and configure grant deactivation. If a UE can start/restart the inactive timer/counter while receiving a SPS activation command or a SPS PDSCH, the base station only has to confirm the reception of the SPS activation command. The UE will automatically deactivate the SPS configuration when the inactive timer expires.  
Proposal 2: If NACK-only based HARQ-ACK feedback is supported, consider following methods to secure the reception of a SPS deactivation command
· Option 1: It is based on base station implementation. (e.g. sending multiple deactivation commands)
· Option 2: In response to the reception of a SPS deactivation command in a group-common PUCCH, the UE reports an ACK on a UE-specific PUCCH resource.
· NACK-only based HARQ-ACK feedback is applied to SPS PDSCH.
· Option 3: Utilize unicast uplink resources (e.g. MAC CE or RRC) to report ACK of the reception of a SPS deactivation command.
· Detailed signalling design is up to RAN2.
· Option 4: Introducing SPS configuration inactive timer/counter. 
· Detailed signalling design is up to RAN2.
 
3.	Conclusion
Proposal 1: If NACK-only based HARQ-ACK feedback is supported, consider following methods to secure the reception of SPS activation command:
· Option 1: It is based on base station implementation. (e.g. sending multiple activation commands)
· Option 2: In response to the reception of a SPS activation command in a group-common PUCCH, the UE reports an ACK on a UE-specific PUCCH resource.
· NACK-only based HARQ-ACK feedback is applied to SPS PDSCH.
· Option 3: Utilize unicast uplink resources (e.g. MAC CE or RRC) to report ACK of the reception of a SPS activation command.
· Detailed signalling design is up to RAN2.

Proposal 2: If NACK-only based HARQ-ACK feedback is supported, consider following methods to secure the reception of SPS deactivation
· Option 1: It is based on base station implementation. (e.g. sending multiple deactivation commands)
· Option 2: In response to the reception of a SPS deactivation command in a group-common PUCCH, the UE reports an ACK on a UE-specific PUCCH resource.
· NACK-only based HARQ-ACK feedback is applied to SPS PDSCH.
· Option 3: Utilize unicast uplink resources (e.g. MAC CE or RRC) to report ACK of the reception of a SPS deactivation command.
· Detailed signalling design is up to RAN2.
· [bookmark: _GoBack]Option 4: Introducing SPS configuration inactive timer/counter. 
· Detailed signalling design is up to RAN2.

