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1	Introduction
This paper discusses the following points left for further study from RAN2#114-e 
FFS whether For PTM transmission of NR MBS, DRX scheme is independent of DRX for unicast transmission, e.g. supported on a per G-RNTI basis
FFS whether For PTP transmission, DRX operation for unicast transmission is reused.   

2	Discussion
The following options how to handle DRX in conjunction with multicast are discussed
Option 1 – One DRX for all (unicast and PTM),
Option 2 – One DRX for unicast and one DRX for PTM, and
Option 3 – One DRX for unicast and one DRX per G-RNTI.
The discussion assumes that the network will configure the UE with additional PDCCH for PTM as part of the existing PDCCH-config IE or a new PDCCH config IE. The details of the PDCCH configuration are yet to be agreed by RAN1.
Option 1 - One DRX for all (unicast and PTM)
The current specification allows the network to configure a UE with up to two DRX configurations for Serving Cells considering the requirements of all unicast services (i.e. QoS flows) the UE is receiving. It could be argued that this principle can be extended to multicast services (and MBS QoS flows) so that the network should determine UE’s DRX configuration considering all unicast and multicast services of the UE. However, this approach imposes new challenges on the network if the network should be able to transmit single PTM transmission to all UEs in DRX, which requires that the DRX configurations of the UEs are aligned so that the onDurationTime of the UEs at least partially overlap. Such DRX configuration will require the configuration of very similar if not the same drx-StartOffset or rather long drx-onDurationTimer. Setting long drx-OnDurationTimer has direct negative impacts on UE’s power saving while setting very similar or the same drx-StartOffset may impose scheduling delays of unicast if the network has pending data transmission for many UEs (i.e. the network may be able to schedule unicast data only in following DRX cycles for some UEs).
Observation 1: Using one DRX per UE for unicast and PTM requires DRX configurations of the UEs to be aligned which may have negative impacts on performance.
Option 2 – One DRX for unicast and one DRX for PTM
Keeping unicast DRX independent of PTM transmissions addresses the issues of long drx-OnDurationTimer and alignment of drx-StartOffset for unicast. With option 2, the network will be able to distribute DRX configuration as it may do currently. When deciding on the DRX configuration for PTM, the network needs to consider not only the requirements of all multicast sessions of one UE but all multicast sessions of all UEs that have joined at least one same multicast session of the one UE because the network needs to ensure that the DRX for PTM configured for the UEs overlap in such a way that allows the network for each multicast session to send one PTM transmission during the onDurationTime of the UEs that joined the session. This again will require alignment of PTM DRX configurations among the UEs. More multicast sessions the network needs to consider when determining the alignment of PTM DRX configurations, the more likely performance may be impacted. 
Observation 2: When the network determines on an independent DRX for PTM for a UE, the network needs to consider all multicast sessions of all UEs that have joined at least one same multicast session the UE. The PTM DRX configuration of these must be aligned, which may impact performance. 
Option 3 – One DRX for unicast and one DRX per G-RNTI
Providing DRX configuration per G-RNTI gives the network the possibility to consider the QoS requirements of multicast sessions independently as well as the scheduling capacity. The network may decide to align DRX of some multicast sessions to optimize the power saving for the UEs that joined the sessions if scheduling capacity allows, otherwise the network has also the possibility to distribute the DRX for multicast sessions in time when needed possibly at the cost of UE’s power consumption. It could be argued that the burden of operating multiple DRXs, DRX per each G-RNTI, is put on the UE in comparison to option 1 and 2, however this should be acceptable compromise considering the challenges and issues of option 1 and option 2. It should be noted that the network could provide exactly same DRX for two or more multicast sessions, if these sessions have very similar requirements, which in practice means that the UE will operate only one DRX for these services.
Observation 3: DRX per G-RNTI provides the best flexibility for the network to optimize for UE’s power saving and system performance. DRX per G-RNTI does solves the limitations and issues of one DRX per UE for both unicast and PTM and also one independent DRX for PTM. 
Proposal 1: support DRX configuration per G-RNTI for multicast.
4	Conclusion
This document has discussed the issues of DRX configuration for PTM and PTP transmissions. This document has made the following observations and proposals:
Observation 1: Using one DRX per UE for unicast and PTM requires DRX configurations of the UEs to be aligned which may have negative impacts on performance.
Observation 2: When the network determines on an independent DRX for PTM for a UE, the network needs to consider all multicast sessions of all UEs that have joined at least one same multicast session the UE. The PTM DRX configuration of these must be aligned, which may impact performance.
Observation 3: DRX per G-RNTI provides the best flexibility for the network to optimize for UE’s power saving and system performance. DRX per G-RNTI does solves the limitations and issues of one DRX per UE for both unicast and PTM and also the issues and limitations of one independent DRX for PTM. 
Proposal 1: support DRX configuration per G-RNTI for multicast.




