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1   Introduction
In RAN1 #106Bis-e meeting, RAN1 reached to some agreements as bellows: 
[image: image1.png]For initializing scrambling sequence generator for GC-PDSCH scheduled by the first DCI format for multicast received
in Type-x CSS for RRC_CONNECTED UEs,

e nyy equals the higher layer parameter dataScramblingldentityPDSCH if it is configured in PDSCH-Config in a
CFR used for GC-PDSCH and the RNTI equals the G-RNTI or G-CS-RNTL njp = N§! otherwise.

e Ny corresponds to the RNTI associated with the GC-PDSCH transmission (i.e., the G-RNTI used by the
scheduling GC-PDCCH, or the G-CS-RNTI used by the SPS GC-PDSCH activation PDCCH)

The association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS
GC-PDSCH, i.e., a value of the HARQ process number field in a DCI format indicates an activation for a SPS GC-
PDSCH configuration for multicast with a same value as provided by sps-Configlndex in a SPS-Config-Multicast.




[image: image2.png]The group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per
G-RNTI by UE RRC signalling.

If the group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is not
configured, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC
signalling.




2   Discussion

According to the above RAN1 agreements, GC-PDCCH/GRNTI or PDCCH/G-CS-RNTI may apply a specific CSS for MBS. In addition, the enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by group-common DCI or RRC signalling. 
Therefore, UE specific PDCCH/C-RNTI and PDCCH for MBS(i.e. GC-PDCCG/G-RNTI or PDCCH/G-CS-RNTI) may be transmitted in different search spaces. PTP HARQ retransmission for PTM may be performed per G-RNTI because the enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI. It means that the UE should monitor UE specific PDCCH/C-RNTI to receive PTP HARQ retransmission because GC-PDCCH/GRNTI or PDCCH/G-CS-RNTI may apply a specific CSS for MBS. And PTP HARQ retransmission for MBS PTM may occur per G-RNTI because the enabling/disabling ACK/NACK based HARQ-ACK feedback can be configured per G-RNTI. 
In the last RAN2 meeting, RAN2 agreed that multicast DRX pattern is configured per G-RNTI basis and independently of legacy UE-specific DRX for unicast transmission. As discussed in E-mail [Post115-e][092][MBS], the following options are possible for the UE to monitor UE-specific PDCCH/C-RNTI in active time of multicast DRX.
-
Option 1: the UE monitors UE specific PDCCH/C-RNTI when either drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimerDLPTM are running. 

-
Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running. For example, when drx-onDurationTimerPTM and drx-InactivityTimerPTM are running but drx-RetransmissionTimerDLPTM is not running, the UE does not monito UE specific PDCCH/C-RNTI.

-
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.

According to the agreements in RAN2 #114-e meeting, the UE can support multiple G-RNTIs/G-CS-RNTIs. And one-to-one mapping between G-RNTI(or G-CS-RNTI) and MBS session is supported in NR MBS. Therefore, the UE established multiple MBS sessions needs to monitor one or more UE-specific PDCCH/C-RNTIs for PTP HARQ retransmission occurring for each MBS session(G-RNTI). And at this time, the MBS DRX parameter is configured for each MBS session(G-RNTI). 

Option 3 has a disadvantage in that the power saving gain may be reduced due to unnecessary delay caused by timer handling between unicast and multicast DRX, but it has less specification impact and allows simple operation. 
Option 2 is possible to consistently perform per MBS session(G-RNTI) from DRX parameter configuration to DRX operation including PTP HARQ retransmission. Option 2 has more impact on specification if multiple PTP HARQ retransmissions per G-RNTI are allowed. However, option 2 is able to perform PTP HARQ retransmission without delay to wait the active time of unicast DRX. And option 2 is expected to better performance than the other options in terms of power saving.
Proposal 1: In order for consistent MBS DRX operation per G-RNTI, we propose to adopt option 2 as the PDCCH/C-RNTI monitoring method for PTP HARQ retransmission.

In RAN2#112e meeting, following agreement was made “When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS”. According to SA2 agreement MBS session can be Active multicast session or Inactive multicast session, and no multicast data is transmitted from the upper layer during Inactive multicast session [1].
In LTE, the eNB may transmit the SC-PTM Stop Indication MAC control element to the MAC entity to indicate that the transmission of SC-MTCH associated with a G-RNTI is stopped. Like LTE, SC-PTM stop indication MAC CE is a useful solution to reduce the UE power consumption during long-term no data or Inactive multicast session while providing NR MBS. Upon reception of the SC-PTM Stop Indication MAC CE associated with a G-RNTI, the UE shall stop monitoring the PDCCH for the G-RNTI.
If RAN2 adopts option 3 as the PDCCH/C-RNTI monitoring method for PTP HARQ retransmission, it is necessary to compensate for the disadvantage of option 3 in which the power saving gain is reduced. The SC-PTM Stop Indication MAC CE can be a good solution to complement the reduced power saving gain of option 3.
Proposal 2: If RAN2 adopts option 3, we propose to introduce SC-PTM Stop Indication MAC CE per G-RNTI.
3   Conclusion
This document clarifies how to monitor DL for MBS DRX operation including PTP retransmission, and suggests to adopt the following proposals.
Proposal 1: In order for consistent MBS DRX operation per G-RNTI, we propose to adopt option 2 as the PDCCH/C-RNTI monitoring method for PTP HARQ retransmission.
Proposal 2: If RAN2 adopts option 3, we propose to introduce SC-PTM Stop Indication MAC CE per G-RNTI.
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