3GPP TSG-RAN WG2 Meeting #120                             	R2-2212056
Toulouse, France, November 14 –18, 2022
                                             	
Agenda item:	6.1.4
Source:	Samsung
Title:	UE not supporting PTP retransmission via C-RNTI
Document for:	Discussion & Decision
Introduction
[bookmark: _Hlk117007466]In RAN2#119bis-e meeting, RAN2 agreed to try to clarify the MAC behaviour that MAC does not start drx-HARQ-RTT-TimerDL after receiving a PTM transmission if the UE does not support PTP retransmission via C-RNTI as follows:
RAN2 will try to clarify the MAC entity does not start drx-HARQ-RTT-TimerDL after receiving a PTM transmission if the UE does not support PTP retransmission via C-RNTI for the initial PTM transmission. FFS: Detail (to be discussed in RAN2#120)
This document discusses how to capture this aspect in the MAC specification.
Discussion
During Rel-17 MBS WI, RAN2 assumed that PTP retransmission for PTM initial transmission does not have a separate UE capability. Thus, the MAC specification mandates always stopping drx-HARQ-RTT-TimerDL upon PTM transmission. However, RAN1 agreed optional capabilities, i.e., ptp-Retx-Multicast-r17 and ptp-Retx-SPS-Multicast-r17 which mean that some UEs may not support the PTP retransmission whereas the other UEs support this feature in the same cell. In this case, different UEs need to have different UE behaviours depending on support of the PTP retransmission. The UE behaviours should be defined in the MAC specification.
In RAN2#119bis-e, RAN2 agreed to correct the behaviours. We may consider the following options:
- Option 1: start timer depending on the capability of PTP retransmission
[bookmark: _GoBack]Option 1 is a direct implementation from the agreement. However, RAN2 has tried to avoid that UE behaviour of stage-3 specifications depends on UE capability. Hence, it would be better to avoid Option 1 in case that we have alternative.
Observation 1. RAN2 has tried to avoid that UE behaviour of stage-3 specifications depends on UE capability. 
For information, Option 1 may require the following spec changes:
	5.7b	Discontinuous Reception (DRX) for MBS Multicast
…
When multicast DRX is configured for a G-RNTI or G-CS-RNTI, 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>	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 UE supports ptp-Retx-SPS-Multicast-r17:
34>	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 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>	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 UE supports ptp-Retx-Multicast-r17:
45>	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.



- Option 2: Up to UE implementation (Note is needed)
In RAN2#119bis-e, some companies preferred to allow it up to UE implementation. However, in this option, gNB has no idea whether UE starts the timer. Although all DRX timers are at the UE side, gNB keeps estimating UE’s timer status and decide in which slot the gNB transmits or retransmits the data for the best performance from both UE and network perspectives. Option 2 will just increase uncertainty of UE behaviour and make eventual performance degradation.
Observation 2. If starting the timer relies on UE implementation, gNB will have no idea whether UE starts the timer. This will just increase uncertainty of UE behaviour and make eventual performance degradation. 
Since the current MAC specification mandates always starting the timer, at least a NOTE is needed. Option 2 may require the following spec changes:
	5.7b	Discontinuous Reception (DRX) for MBS Multicast
…
When multicast DRX is configured for a G-RNTI or G-CS-RNTI, 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>	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>	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 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>	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>	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 X:	A PDCCH indicating activation of multicast SPS is considered to indicate a new transmission.
NOTE Y:	If the UE does not support PTP retransmission referring to ptp-Retx-Multicast-r17 and ptp-Retx-SPS-Multicast-r17, it is up to UE implementation whether to 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 a MAC PDU is received in a configured downlink multicast assignment or the PDCCH indicates a DL multicast transmission.
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).





- Option 3: start timer depending on a configuration indicating PTP retransmission
A clean approach would be to define an RRC configuration indicating PTP retransmission and start the timer depending on the configuration. A benefit of this option is that the network can decide either 1) all UEs are assumed that no PTP retransmission occurs, or 2) only some selected UEs receives PTP retransmission. The expected MAC TP is similar to Option 1 but RRC configurations ptp-Retransmission-SPS-Multicast and ptp-Retransmission-Multicast are used, as follows:
	5.7b	Discontinuous Reception (DRX) for MBS Multicast
…
When multicast DRX is configured for a G-RNTI or G-CS-RNTI, 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>	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 MAC entity is configured with ptp-Retransmission-SPS-Multicast:
34>	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 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>	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 MAC entity is configured with ptp-Retransmission-Multicast:
45>	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.


Observation 3. A clean approach would be to define an RRC configuration indicating PTP retransmission and start the timer depending on the configuration.
Considering the problems of Options 1 and 2, we see Option 3 would be the best way to capture the agreement.
Proposal 1. RAN2 to introduce an RRC configuration which indicates PTP retransmission reception for PTM initial transmission.

Conclusion
RAN2 is requested to discuss and agree to the following observations and proposal:
Observation 1. RAN2 has tried to avoid that UE behaviour of stage-3 specifications depends on UE capability. 
Observation 2. If starting the timer relies on UE implementation, gNB will have no idea whether UE starts the timer. This will just increase uncertainty of UE behaviour and make eventual performance degradation. 
Observation 3. A clean approach would be to define an RRC configuration indicating PTP retransmission and start the timer depending on the configuration.
Proposal 1. RAN2 to introduce an RRC configuration which indicates PTP retransmission reception for PTM initial transmission.

