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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meeting [1], whether/how to support DRX for MBS Multicast in NR NTN was discussed, and the decision was postponed:
	R2-2403343	Correction on multicast DRX to support NTN	LG Electronics Inc.	CR	Rel-17	38.321	17.8.0	1820	-	F	NR_MBS_enh-Core, NR_NTN_enh-Core
-	Nokia, Qualcomm and Ericsson agrees with intention.  CATT thinks that we don’t support this combination so we don’t need to clarify anything.   LG thinks that the combination is supported.    
-	Qualcomm thinks that we need to follow NTN DRX 
-	Huawei thikns that we may need to clarify whether we support MBS and NTN and if we do we may need to do even more changes.   Ericsson thinks that is was never excluded so it is supported.  
-	Xiaomi would like to support this combination but would like some time to check the impact
=>	The CR is postponed 


The discussion was diverged by whether Rel-17 supports the combination of MBS Multicast and NR NTN at all. In this contribution, we first discuss the support of MBS Multicast in NR NTN from both UE implementation perspective and NW configuration perspective, and then propose the specific change that needs to be made to support Multicast DRX in NR NTN, if the feature combination itself is concluded as supported.
Discussion
	Support of MBS Multicast in NR NTN
From UE implementation perspective, it is seen from Rel-17 TS 38.331/TS 38.306 [2][3] that there have already been several RAN1 multicast capabilities that are explicitly specified to support NTN scenario (e.g. maxNumberG-CS-RNTI, maxNumberG-RNTI, maxDynamicSlotRepetitionForSPS-Multicast, etc.). Also, a clear majority of the RAN1 capabilities for multicast are specified in a per band manner, which means that when the UE is operating in NR NTN, it is possible for the UE to support related MBS Multicast UE features on the corresponding NR NTN operation band/frequency. 
Therefore, from UE capability point of view, RAN1 seemed to have  already assumed that the combination of MBS Multicast and NR NTN features can be supported since Rel-17. In addition from the higher-layer perspective, there seems to be no showstopper to prevent the NW from configuring Multicast to a UE in NR NTN, if the UE supports both features. 
To this end, we propose RAN2 to confirm that configuration of both Multicast and NR NTN can already been supported by the current Spec. 
Proposal 1: RAN2 confirms configuration of MBS Multicast in NR NTN can be supported based on current Rel-17/18 Spec.
	Spec impact to Muticast DRX in NR NTN
If RAN2 concludes that MBS Multicast can be configured in NR NTN, then DRX procedure for MBS Multicast, specifically the HARQ RTT timer operation, needs to be changed to adapt into the long “UE-gNB” RTT as proposed in [4]. 
However, from our perspective, the change, if made, should follow the same logic/style as how the DRX procedure has been specified for NR NTN in [5] for unicast, as cited below in Appendix 1. Specifically, similar to subclause 5.7 in [5], the following changes on HARQ RTT timer handling should be done to adapt to NTN in subalcause 5.7b: 
1. Introduce an NTN specific HARQ RTT Timer for PTM, e.g. HARQ-RTT-TimerDL-PTM-NTN, in subclause 5.7b;
2. In subcalsue 5.7b of MAC Spec, below changes to the UE behavior shall be made when DRX operation is performed in non-terrestrial network: 
a) Extend drx-HARQ-RTT-TimerDL-PTM by “UE-gNB” RTT, and set the extended values to HARQ-RTT-TimerDL-PTM-NTN;
b) Start alternatively HARQ-RTT-TimerDL-PTM-NTN and HARQ-RTT-TimerDL- NTN respectively, in the places where drx-HARQ-RTT-TimerDL-PTM and drx-HARQ-RTT-TimerDL shall be started as per the existing procedure in 5.7b.
These are proposed as follows:
Proposal 2: If the support of MBS Multicast in NR NTN is confirmed in P1, RAN2 agrees to introduce an NTN specific HARQ RTT timer for PTM in 5.7b, e.g. HARQ-RTT-TimerDL-PTM-NTN. 
Proposal 2a: When DRX for MBS Multicast is performed in NR NTN, the MAC entity shall:
· Extend drx-HARQ-RTT-TimerDL-PTM by “UE-gNB” RTT, and set the extended values to HARQ-RTT-TimerDL-PTM-NTN; 
· Operate HARQ-RTT-TimerDL-PTM-NTN and HARQ-RTT-TimerDL-NTN following the existing procedure for HARQ RTT timer handling.
A TP based on above P2/2a is provided in Appendix 2. If the proposals are agreed, RAN2 is suggested to adopt the TP as well. 
Proposal 3: Adopt the TP in Appendix 2, if Proposals 2 and 2a are agreeable.
Conclusion
Proposal 1: RAN2 confirms configuration of MBS Multicast in NR NTN can be supported based on current Rel-17/18 Spec.
[bookmark: _GoBack]Proposal 2: If the support of MBS Multicast in NR NTN is confirmed in P1, RAN2 agrees to introduce an NTN specific HARQ RTT timer for PTM in 5.7b, e.g. HARQ-RTT-TimerDL-PTM-NTN. 
Proposal 2a: When DRX for MBS Multicast is performed in NR NTN, the MAC entity shall:
· Extend drx-HARQ-RTT-TimerDL-PTM by “UE-gNB” RTT, and set the extended values to HARQ-RTT-TimerDL-PTM-NTN; 
· Operate HARQ-RTT-TimerDL-PTM-NTN and HARQ-RTT-TimerDL-NTN following the existing procedure for HARQ RTT timer handling.
Proposal 3: Adopt the TP in Appendix 2, if Proposals 2 and 2a are agreeable.
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	[bookmark: _Toc29239849][bookmark: _Toc37296208][bookmark: _Toc46490335][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc163044321]5.7	Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, AI-RNTI, SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI and cellDTRX-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].
NOTE 1:	Void
RRC controls DRX operation by configuring the following parameters:
-	drx-onDurationTimer: the duration at the beginning of a DRX cycle;
-	drx-SlotOffset: the delay before starting the drx-onDurationTimer;
<Irrelevant parts omitted>
The following MAC timers are used for DRX operation in a non-terrestrial network:
-	HARQ-RTT-TimerDL-NTN (per DL HARQ process configured with HARQ feedback enabled): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-	HARQ-RTT-TimerUL-NTN (per UL HARQ process configured with HARQModeA): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.
When DRX is not configured and multicast DRX is configured for a G-RNTI or G-CS-RNTI, the MAC entity shall:
1>	monitor the PDCCH as specified in TS 38.213 [6];
1>	if a MAC PDU is received in a configured downlink assignment for unicast; or
1>	if the PDCCH indicates a DL unicast transmission:
2>	stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.
When DRX is configured, the MAC entity shall:
1>	if a MAC PDU is received in a configured downlink assignment for unicast:
2>	if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:
3>	if the corresponding HARQ process is configured with HARQ feedback enabled:
4>	set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;
4>	start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
2>	else:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
<Irrelevant parts omitted>
1>	if a HARQ-RTT-TimerDL-NTN expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of HARQ-RTT-TimerDL-NTN.
<Irrelevant parts omitted>
1>	if a DRX group is in Active Time:
2>	monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission; or
2>	if the PDCCH indicates a one-shot HARQ feedback as specified in clause 9.1.4 of TS 38.213 [6]; or
2>	if the PDCCH indicates a retransmission of HARQ feedback as specified in clause 9.1.5 of TS 38.213 [6]:
3>	if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:
4>	if the corresponding HARQ process is configured with HARQ feedback enabled:
5>	set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;
5>	start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
3>	else:
4>	start or restart the drx-HARQ-RTT-TimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
<Irrelevant parts omitted>





[bookmark: _Appendix_3:_TP]Appendix 2: TP for Proposal 2/2a (TS 38.321, V17.8.0)
[bookmark: _Toc163120163]5.7b	Discontinuous Reception (DRX) for MBS Multicast
For MBS multicast, the MAC entity may be configured by RRC with a DRX functionality per G-RNTI or per G-CS-RNTI that controls the UE's PDCCH monitoring activity for the MAC entity's G-RNTI(s) and G-CS-RNTI(s) as specified in TS 38.331 [5]. When in RRC_CONNECTED, if multicast DRX is configured for a G-RNTI or G-CS-RNTI, the MAC entity is allowed to monitor the PDCCH for this G-RNTI or G-CS-RNTI discontinuously using the multicast DRX operation specified in this clause; otherwise the MAC entity monitors the PDCCH for this G-RNTI or G-CS-RNTI as specified in TS 38.213 [6]. The multicast DRX operation specified in this clause is performed independently for each G-RNTI or G-CS-RNTI and independently from the DRX operation specified in clauses 5.7 and 5.7a.
RRC controls multicast DRX operation per G-RNTI or per G-CS-RNTI by configuring the following parameters:
-	drx-onDurationTimerPTM: the duration at the beginning of a DRX cycle;
-	drx-SlotOffsetPTM: the delay before starting the drx-onDurationTimerPTM;
-	drx-InactivityTimerPTM: the duration after the PDCCH occasion in which a PDCCH indicates a new DL multicast transmission for the MAC entity;
-	drx-LongCycleStartOffsetPTM: the long DRX cycle drx-LongCycle-PTM and drx-StartOffset-PTM which defines the subframe where the long DRX cycle starts;
-	drx-RetransmissionTimerDL-PTM (per DL HARQ process for MBS multicast): the maximum duration until a DL multicast retransmission is received;
-	drx-HARQ-RTT-TimerDL-PTM (per DL HARQ process for MBS multicast): the minimum duration before a DL multicast assignment for HARQ retransmission is expected by the MAC entity.
When multicast DRX is configured for a G-RNTI or G-CS-RNTI, the Active Time includes the time while:
-	drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimerDL-PTM for this G-RNTI or G-CS-RNTI is running.
The following MAC timers are used for DRX operation in a non-terrestrial network:
-	HARQ-RTT-TimerDL-PTM-NTN (per UL HARQ process for MBS multicast): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.
When multicast DRX is not configured for a G-RNTI or G-CS-RNTI, and the cfr-ConfigMulticast is configured for at least one of the active BWP(s) of the Serving Cell(s), and unicast DRX is configured, the MAC entity shall for this G-RNTI or G-CS-RNTI:
1>	monitor the PDCCH as specified in TS 38.213 [6];
1>	if the PDCCH indicates a DL multicast transmission; or
1>	if a MAC PDU is received in a configured downlink multicast assignment:
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if the PDCCH addressed to G-RNTI indicates a DL multicast transmission; or
1>	if the PDCCH addressed to G-CS-RNTI indicates a DL multicast transmission and CS-RNTI is configured; or
1>	if a MAC PDU is received in a configured downlink multicast assignment and CS-RNTI is configured:
2>	if the first HARQ-ACK reporting mode (i.e. ack-nack) is used as specified in TS 38.213 [6]; and
2>	if HARQ feedback is enabled:
3> if the MAC PDU is received on a non-terrestrial network:
4> set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;
4> start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>	else:
4> start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
When multicast DRX is configured for a G-RNTI or G-CS-RNTI, and the cfr-ConfigMulticast is configured for at least one of the active BWP(s) of the Serving Cell(s), the MAC entity shall for this G-RNTI or G-CS-RNTI:
1>	if a MAC PDU is received in a configured downlink multicast assignment:
2>	if HARQ feedback is enabled:
3> if the MAC PDU is received on a non-terrestrial network:
4> set HARQ-RTT-TimerDL-PTM-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL-PTM plus the latest available UE-gNB RTT value;
4> start the HARQ-RTT-TimerDL-PTM-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>	else
4> start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>	if the first HARQ-ACK reporting mode (i.e. ack-nack) is used as specified in TS 38.213 [6]; and
3>	if CS-RNTI is configured:
4> if the MAC PDU is received on a non-terrestrial network:
5> set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;
5> start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
4>	else:
5> start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
2>	stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process;
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if a drx-HARQ-RTT-TimerDL-PTM expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL-PTM.
1>	if a HARQ-RTT-TimerDL-PTM-NTN expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process in the first symbol after the expiry of HARQ-RTT-TimerDL-PTM-NTN;.
1>	if a DRX Command MAC CE indicated by PDCCH addressed to a G-RNTI or G-CS-RNTI, or by a configured downlink multicast assignment is received:
2>	stop drx-onDurationTimerPTM of the DRX for this G-RNTI or G-CS-RNTI, or the corresponding G-CS-RNTI;
2>	stop drx-InactivityTimerPTM of the DRX for this G-RNTI or G-CS-RNTI, or the corresponding G-CS-RNTI.
1>	if [(SFN × 10) + subframe number] modulo (drx-LongCycle-PTM) = drx-StartOffset-PTM:
2>	start drx-onDurationTimerPTM after drx-SlotOffsetPTM from the beginning of the subframe.
1>	if the MAC entity is in Active Time for this G-RNTI or G-CS-RNTI:
2>	monitor the PDCCH for this G-RNTI or G-CS-RNTI as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL multicast transmission:
3>	if HARQ feedback is enabled:
4> if the MAC PDU is received on a non-terrestrial network:
5> set HARQ-RTT-TimerDL-NTN-PTM for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;
5> start the HARQ-RTT-TimerDL-PTM-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
4>	else:
5> start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
4>	if the first HARQ-ACK reporting mode (i.e. ack-nack) is used as specified in TS 38.213 [6]:
5>	if the PDCCH addressed to G-RNTI indicates a DL multicast transmission; or
5>	if the PDCCH addressed to G-CS-RNTI indicates a DL multicast transmission and CS-RNTI is configured:
6> if the MAC PDU is received on a non-terrestrial network:
7> set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;
7> start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
6>	else:
7> start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
3>	stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>	if the PDCCH indicates a new multicast transmission for this G-RNTI or G-CS-RNTI:
3>	start or restart drx-InactivityTimerPTM in the first symbol after the end of the PDCCH reception.
NOTE 1:	A PDCCH indicating activation of multicast SPS is considered to indicate a new transmission.
NOTE 2:	The UE may start the drx-HARQ-RTT-TimerDL after receiving a PTM transmission only if ptp-Retx-Multicast or ptp-Retx-SPS-Multicast was included in the UECapabilityInformation message to network.
The MAC entity needs not to monitor the PDCCH for a G-RNTI or a G-CS-RNTI if it is not a complete PDCCH occasion (e.g. the Active Time for a G-RNTI or a G-CS-RNTI starts or ends in the middle of a PDCCH occasion).
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