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Introduction
In RAN2#116-e meeting, some progress was made for MBS user plane design, and there are still some open issues are identified in the chairman notes and running CR email discussion [1][2], including the following issues: 
· MBS DRX design
· MBS SPS related issues
· Un-interested MAC PDU handling
In this contribution, we will elaborate the above left issues, and provide our proposals.
Discussion
MBS DRX design
HARQ ACK/NACK feedback disabling or No HARQ 
For PTM transmission, HARQ feedback could be configured by network, including ACK/NACK-based feedback and NACK only feedback, and for the former one, UE specific PUCCH resources could be configured for feedback, while for the latter one, group common PTM multicast HARQ PUCCH resources are used. Besides as it was agreed in RAN1 that, HARQ FB could be disabled via RRC signalling or DCI, following is the working assumption in RAN1#106-e meeting [3], and it was confirmed in RAN1#106bis-e meeting and it could be applied to NACK-only HARQ FB:
	Agreement:
Update the WA made in RAN1#105-e meeting regarding enabling/disabling HARQ-ACK feedback as follows:
Working assumption:
For enabling/disabling ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast via dynamic group-common PDSCH:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether ACK/NACK based HARQ-ACK feedback is enabled/disabled 
· Otherwise, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured by RRC signaling. 
· FFS details on RRC signaling and group-common DCI indicating. 



So, there could be fore cases for PTM transmission related to HARQ:
· ACK/NACK-based HARQ FB
· NACK-only HARQ FB
· HARQ FB is disabled
· No HARQ FB is configured for UE
When UE is HARQ feedback is disabled, UE monitors and receives PDCCH during the drx-onDurationTimer and drx-InactivityTimer as configured, but doesn’t feedback to the network. Differnet from unicast,  for PTM transmission, there could be retransmission delivered by network due to other UEs’ HARQ feedback. 
Observation 1: Even UE’s HARQ FB is disabled by network, there still could retransmission due to other UE’s HARQ FB.
There could be several cases for the UE with HARQ FB disabling:
1. Retransmission for other UEs is delivered by PTP, in this case, UE with HARQ FB disabling could not be influenced due to separate scheduling.
2. UE with HARQ FB disabling’s active time is overlapping with other UE’s drx-RetransmissionTimer and the retransmission is delivered via PTM retransmission, though this UE may receive retransmissions for other UEs, HARQ NDI does not change, and it could be recognized as a retransmission and be discarded.
3. UE with HARQ FB disabling’s active time doesn’t overlap with other UE’s drx-RetransmissionTimer and the retransmission is delivered via PTM retransmission, UE with HARQ FB disabling will not receive other UEs’ retransmission.
Based on the analysis above, there’s no effect identified on UE if HARQ feedback is disabled by the network, and similar discussion may be applied to no-HARQ configured case. Therefore, no need to specify the case of HARQ FB disabling or no-HARQ configured from RAN2 point of view.
Proposal 1: There’s no need to specify the case of HARQ FB disabling or no-HARQ configured from RAN2 point of view.
UE behaviour in case PTP retransmission is used for PTM transmission
RAN1 has reached a conclusion that PTP retransmission could be used for PTM transmission in RAN1#106e meeting:
	Conclusion:
The specification impact of having a new Type-x CSS for GC-PDCCH in RRC_CONNECTED state can be studied and discussed further.



Therefore, how to avoid missing PTP retransmission for PTM transmission is discussed, and the following alternatives are on the table (one to be selected):
· Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected. 
· Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected. 
From our point of view, Option 2 is a better choice. With Option 2, UE does not need to monitor UE specific PDCCH/C-RNTI in any possible PTM DRX active time, which is not power efficiency for UE, and compared with Option 3, it may provide more independency for unicast DRX and PTM DRX, since for option 3, unicast DRX’s RTT timer is always started when PTP retransmission is expected, which seems like a strong binding to unicast DRX and PTM DRX.
Proposal 2: Option 2 should be the baseline UE operation for UE to monitor UE specific PDCCH/C-RNTI for possible PTP transmission for PTM HARQ retransmission in active time of multicast DRX.
If Proposal 2 is adopted, the Active Time for multicast DRX should be:
· drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimerDL-PTM is running; or
· a PDCCH indicating a new transmission addressed to the G-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble.
[bookmark: _Hlk92287126]Proposal 3: The Active Time for multicast DRX should be:
· drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimerDL-PTM is running; or
· a PDCCH indicating a new transmission addressed to the G-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble.
DRX command MAC CE
In the 38.321 Running CR [3] discussion, there’s one FFS whether DRX command MAC CE is support.
In unicast, once DRX command MAC CE is received by UE, UE may fall asleep, benefit for UE’s power saving. And in LTE SC-PTM，UE could be configured with multicast DRX and unicast DRX, which are independent to each other, and DRX command MAC CE is only used for unicast. And in LTE SC-PTM, UE may receive MBMS service in any UE state.
Different from LTE SC-PTM, in NR, multicast service could only be received in RRC_Connected state. If DRX command MAC CE was introduced in multicast, we need to clarify how it works, whether it only applies to multicast or PTM transmission, as there’s also unicast transmission, while from unicast service point, UE needn’t to be in sleep. 
[bookmark: _Hlk85461813]Observation 2: DRX command MAC CE may have effect to UE’s unicast data reception.
Based on analysis above, it’s better not to introduce DRX command MAC CE for multicast.
Proposal 4: It’s better not to introduce DRX command MAC CE for multicast.
Short DRX cycle
In unicast, UE may be configured with short DRX cycle for a quick wake up compared with long DRX cycle. As to multicast, whether it should be supported mainly depends on the multicast traffic pattern, and RAN2 is kindly to consult with SA2.
Proposal 5: RAN2 could consult with SA2 about the MBS traffic pattern to decide whether short DRX should be supported.
MBS SPS related issues
In last meeting, RAN2 agreed that the mapping between G-RNTI and MBS session could be one-to-many as following:
one-to-many mapping between G-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work.
Since SPS is supported for MBS, the same principle could be applied to MBS SPS, which means one-to-many mapping between G-CS-RNTI and MBS session could be supported without introducing additional specification work.
Proposal 6: One-to-many mapping between G-CS-RNTI and MBS session could be supported without introducing additional specification work.
Un-interested MAC PDU handling
Due to the one-to-many mapping between G-RNTI (and G-CS-RNTI if Proposal 6 was agreed), UE may receive some MAC subPDUs that it is not interested in. For such MAC subPDUs, it’s rational for UE to discard them.
Proposal 7: UE could discard MAC subPDUs that it is not interested in.
Conclusions
In this contribution, we discussed the remaining user plane related issues related to DRX design, following are our observations and proposals.
Observation 1: Even UE’s HARQ FB is disabled by network, there still could retransmission due to other UE’s HARQ FB.
Proposal 1: There’s no need to specify the case of HARQ FB disabling or no-HARQ configured from RAN2 point of view.
Proposal 2: Option 2 should be the baseline UE operation for UE to monitor UE specific PDCCH/C-RNTI for possible PTP transmission for PTM HARQ retransmission in active time of multicast DRX.
Proposal 3: The Active Time for multicast DRX should be:
· drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimerDL-PTM is running; or
· a PDCCH indicating a new transmission addressed to the G-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble.
Observation 2: DRX command MAC CE may have effect to UE’s unicast data reception.
Proposal 4: It’s better not to introduce DRX command MAC CE for multicast.
Proposal 5: RAN2 could consult with SA2 about the MBS traffic pattern to decide whether short DRX should be supported.
Proposal 6: One-to-many mapping between G-CS-RNTI and MBS session could be supported without introducing additional specification work.
Proposal 7: UE could discard MAC subPDUs that it is not interested in.
References
[1] Draft_R2-116-e_Meeting_Report_v1
[2] R2-2111414, 38.321 running CR for NR MBS, OPPO
[3] Final_Minutes_report_RAN1#106b-e_v100


