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Discussion and Decision
1 Introduction
This contribution provides our view on the leftover issues of MBS PTM DRX mechanism. 

2 Discussion

In previous RAN2 meeting, the PTM DRX mechanism has agreed in the following design:

	· The PTM and PTP/unicast DRX active time are configured and maintained separately;

· For PTM DRX mechanism

· PTM HARQ RTT Timer starts from the end of the PUCCH resource for HARQ feedback transmission;

· If NACK only HARQ feedback mode is configured for PTM, HARQ RTT timer starts from end of common PUCCH resource based NACK;
· FFS for case of disabled HARQ FB.

· FFS whether short DRX cycle is supported for multicast DRX

· FFS For DRX command MAC CE for multicast DRX 
· In PTP for PTM retransmission, 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


Following is our view on the FFS points of PTM DRX mechanism. 
· Issue 1: Whether to support optional short DRX or not?

The short DRX cycle is designed for the transmission of the potential quick feedback which is triggered by the transmission in the long DRX cycle. Since the multicast PTM transmission is the DL only transmission, it seems no need to introduce the short DRX cycle configuration for PTM. Even for the MCPTT service, if there is any emergency feedback, it can be delivered via the PTP/unicast link. 

Proposal 1: Donot support short DRX cycle for the multicast PTM DRX mechanism. 

· Issue 3: Whether to support DRX MAC CE?
The DRX MAC CE is for UE power saving purpose and applicable in the scenario when the UE is in active time but there is no more data for transmission. Since the NW cannot provide the DRX configuration accurately matching the traffic pattern, the purpose and the scenario of the DRX MAC CE are applicable for the PTM transmission. 

Proposal 2: Support the DRX MAC CE for the multicast PTM DRX mechanism. 
The PTM DRX MAC CE should be designed as the G-RNTI basis control since the PTM DRX configuration and maintenance is per G-RNTI. The G-RNTI info is carried in the MAC CE, and a new LCID shall be reserved for this new MAC CE. 
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Figure-1. The PTM DRX MAC CE format (G-RNTI basis)
Proposal 3: Introduce the G-RNTI specific PTM DRX MAC CE with the new reserved LCID, as indicated in Figure-1. 
· Issue 4: PTM DRX mechanism in case of disabled HARQ feedback
In the DRX mechanism, the HARQ-RTT Timer and the retransmission timer are used to control the period of the HARQ retransmission, and the operation is based on the HARQ feedback transmission. If the HARQ feedback is disabled, the HARQ-RTT timer and the retransmission timer will be useless. But in the other angle, if NW intends to enable the blind HARQ retransmission without HARQ feedback, NW can configure longer inactivity timer to cover the max HARQ retransmission period. In this way, the PTM DRX mechanism without the HARQ-RTT Timer and the retransmission timer can also work well. 
Proposal 4: If the PTM HARQ feedback is disabled, the PTM DRX active time is only maintained by the DRX onduration timer and DRX inactivity timer, i.e. same as the broadcast PTM DRX scheme. 
· Issue 4: UE operation on the CSI and SRS transmission during the PTM DRX active time
In the unicast DRX active time, the CSI and SRS transmission is supported during the DRX active time. The CSI and SRS can be used for the subsequent scheduling. For the PTM DRX active time, the CSI and SRS transmission is still useful for the subsequent PTM scheduling. 
According to current RAN2 agreements, UE will be in both the PTM DRX active time and unicast DRX active time in the following two cases:

· Case 1: The unicast DRX active time and PTM DRX active time are overlapped for the new transmission according to the traffic pattern and the configuration;  
· Case 2: The unicast DRX RTT timer and retransmission timer are started for the potential expected PTM retransmission via PTP link. 

Since UE reports the CSI and SRS during the unicast DRX active time, in the above two cases, NW can also acquire the UE’s CSI and SRS info and use the information for both PTM and unicast scheduling. The information should be sufficient.  
Proposal 5: The CSI and SRS transmission during the DRX active time is same as legacy. 
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Donot support short DRX cycle for the multicast PTM DRX mechanism. 

Proposal 2: Support the DRX MAC CE for the multicast PTM DRX mechanism. 
Proposal 3: Introduce the G-RNTI specific PTM DRX MAC CE with the new reserved LCID, as indicated in Figure-1. 
Proposal 4: If the PTM HARQ feedback is disabled, the PTM DRX active time is only maintained by the DRX onduration timer and DRX inactivity timer, i.e. same as the broadcast PTM DRX scheme. 

Proposal 5: The CSI and SRS transmission during the DRX active time is same as legacy. 

Proposal 6: Agree the TP in Annex part.
4 Annex:  38.321 Text Proposal

NOTE: It's based on the latest MAC running CR. 

	5.7b.  Discontinuous Reception (DRX) for Multicast MBS

For multicast MBS, 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, 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 subclause; 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 subclause is performed independently for each G-RNTI or G-CS-RNTI and independently from the DRX operation specified in subcaluse 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 multicast MBS): the maximum duration until a DL multicast retransmission is received;

-
drx-HARQ-RTT-TimerDL-PTM (per DL HARQ process for multicast MBS): 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;

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>
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;


2>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.


1>
if a DRX Command MAC CE is received:

2>
stop drx-onDurationTimerPTM for the indicated MBS session;

2>
stop drx-InactivityTimerPTM for the indicated MBS session.

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 [(SFN × 10) + subframe number] modulo (drx-LongCycle-PTM) = drx-StartOffset-PTM:

2>
start drx-onDurationTimerPTM after drx-SlotOffsetPTM from the beginning of the subframe.

NOTE 1:
In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.

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 and the HARQ 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>
stop the drx-RetransmissionTimerDL-PTM 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 2:
A PDCCH indicating activation of multicast SPS is considered to indicate a new transmission.




The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).


