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Introduction
In the previous RAN2 meeting, the following stage-2 agreements regarding the scope and architecture of NR MBS had been achieved [1], 
	Agreement: 
1. Focus initially on NR SA, TBD to what extent other scenarios NR DC, NE DC can be supported.
2. Confirm Will support PTM transmission in a cell.


[bookmark: _GoBack]Further, an LS on RAN impact of FS_5MBS study was recently sent from SA2 to RAN2, kindly asking RAN2’s opinions about the potential RAN impacts of CM state transitions, which is listed as follows,  
	SA-2006044 [2] LS on RAN impact of FS_5MBS Study:
1. There are different proposals how to handle the CM-IDLE/CM-CONNECTED state transitions:
a. UE within a multicast MBS session shall stay in CM-CONNECTED state,
b. UE can receive data of a multicast MBS session also while in CM-IDLE state.
c. UEs can transition into CM-IDLE while no multicast MBS data are transmitted. 
d. Some solutions propose that 5G CN may trigger notification to CM-IDLE and/or CM-CONNECTED mode UEs (e.g. paging CM-IDLE mode UEs) for establishing transmission resources for an multicast MBS session when data of an multicast MBS session are ready to be delivered. 
e. Some solutions propose that the multicast MBS session can be deactivated by the network while no multicast MBS data are transmitted to save power. 
f. Some solutions propose that the network can activate the multicast MBS session and trigger notification to UEs when multicast MBS data are transmitted again.
SA2 would appreciate RAN2 and RAN3 feedback on the above and comments, if any.


In this contribution, we would like to provide our views on the question from SA2 regarding CM state transitions and general considerations on NR MBS from the perspective of MBS scenarios and DRX.
Discussion
View on SA2 questions
According to the WID [1] of the NR MBS, one of the two objectives is to support RAN basic functions for broadcast/multicast for Ues in RRC_IDLE/ RRC_INACTIVE states. In other words, it is supposed that an RRC_IDLE UE can receive multicast service data as per WID. Technically, a UE can firstly participate in an MBS session for multicast data when it is in RRC_CONNECT state. And secondly, it can acquire the corresponding MBS configuration via RRC dedicated signaling or broadcast channel and then stay in RRC_IDLE. At last, this RRC_IDLE UE can receive multicast service data based on the MBS configuration. Based on this understanding, regarding bullet a and b in the LS, we don’t see the need to exclude the RRC_IDLE UE from multicast reception. Thus, in the reply LS to SA2, RAN2 should indicate that bullet b can be supported from the RAN2 perspective.
Proposal 1: In the reply LS, RAN2 is kindly requested to confirm that a UE in CM-IDLE state can receive data of a multicast MBS session from the RAN2 perspective.
Then it comes to the bullets c,d,e, and f, in our understanding, some MBS session activation and/or de-activation mechanism for UE power saving are being warmly discussed in SA2. For example, combining with bullets c, d, and e, when the network knows that there will be no available multicast MBS data for a while, it can signal an indication to the RRC_CONNECTED UE when the UE doesn’t have data from the PDU session at the same time, informing it to transit into RRC_IDLE state. After releasing from RRC CONNECTED state, the UE does not need to monitor the multicast data until an activation notification is received. Then, if the gNB has received a certain amount of multicast data from the CN, it will transmit the activation notification, requesting the UE to stay back RRC_CONNECTED for data reception. An example is given in the following figure.
Obviously, significant power-saving gains can be achieved by adopting such kind of activation and/or de-activation mechanisms since the UE does not need to frequently monitor the scheduling information, perform link quality measurement, and so on. Considering from realization, we think the RRC release message or WUS-alike signal can be used as a de-activation indication and paging/SIB can be used as an activation indication. In this sense, we think the power saving solutions proposed in the SA2 LS are feasible.   
Proposal 2: In the reply LS, RAN2 is kindly requested to indicate that all solutions mentioned in the LS are feasible from the RAN2 perspective.


Figure 1: activation and de-activation mechanism for MBS reception
MBS scenarios 
According to the LTE MBMS/SC-PTM reception, the RRC_CONNECTED UE can receive the MBMS via the PCell/SCell/PSCell/non-serving cell, and the RRC_IDLE UE can receive the MBMS via the serving cell (i.e. camping cell) or the non-serving cell. 
For NR MBS, according to the architecture description [3] quoted below, it can be concluded that the NR MBS service is to be provided to the UE via the 5GC and the NR Uu interface. 
	Architecture: it is the one in Figure 4.1-1 in TR 23.757 v0.2.0: High level MBS architecture, with the further restriction that only NR in NG-RAN (i.e. connected to 5GC) is considered as RAT. Consequently, in addition to in NR SA, there should be no reasons preventing the use of the feature standardized in this WI in case of MR DC configurations in the MCG when the MN is a gNB (NE-DC, NR DC).



Figure 2: Cell type for MBS reception
As receiving the MBS via different cell types would require different signaling support (e.g. the dedicated signaling configuration of MBS for PCell or SCell.) and the UE capabilities, we consider that RAN2 should firstly consider which cell type is to be supported for the MBS reception. As the WID already stated that the MBS should be supported for NR DC, we consider that at least PCell and PSCell should be supported for the MBS reception. Regarding the SCell MBS reception, we consider that when the gNB is to provide the MBS service to a group of UEs via a certain cell, the UE should not be forced to perform the handover so as to avoid the interruption of the unicast service. For the RRC_IDLE/INACTIVE UE, we consider that the UE should be able to receive the MBS via the camping cell. Regarding the non-serving cell MBS reception for either the RRC_CONNECTED UE or the RRC_IDLE/INACTIVE UE, we consider that if RAN2 supports broadcasting the MBS configuration (e.g. via MCCH channel), then the RRC_CONNECTED/IDLE/INACTIVE UE can receive the MBS configuration (e.g. via MCCH channel) by implementation. However, if an MBS service reception is configured only via the dedicated RRC signaling, then receiving the MBS service via the non-serving cell would be difficult.
Proposal 3: For the RRC_CONNECTED UE, the MBS service can be received via PCell/PSCell/SCell.
Observation 1: Receiving the MBS service via the non-serving cell would be difficult if the MBS configuration is provided via the dedicated RRC signaling.
Proposal 4: The MBS reception via the non-serving cell should be discussed later after RAN2 has decided how to deliver the MBS configuration.
DRX 
From the SA2 LS mentioned above, it can be known that power-saving solutions for MBS reception have been studied and discussed in SA2. So, it is natural for RAN2 to also take power saving into account when designing the MBS framework. For simplicity, we can firstly focus on the DRX mechanism. In LTE SC-PTM, during the MBS reception time period, a DRX configuration for each G-RNTI monitoring is provided. We consider that the same way of LTE SC-PTM can also be reused to save the UE power of the NR MBS reception.
Proposal 5: DRX can be configured for NR MBS.
Conclusions
Based on the analysis given above, we have the following observations and proposals:
Observation 1: Receiving the MBS service via the non-serving cell would be difficult if the MBS configuration is provided via the dedicated RRC signaling.
Proposal 1: In the reply LS, RAN2 is kindly requested to confirm that a UE in CM-IDLE state can receive data of a multicast MBS session from the RAN2 perspective.
Proposal 2: In the reply LS, RAN2 is kindly requested to indicate that all solutions mentioned in the LS are feasible from the RAN2 perspective.
Proposal 3: For the RRC_CONNECTED UE, the MBS service can be received via PCell/PSCell/SCell.
Proposal 4: The MBS reception via the non-serving cell should be discussed later after RAN2 has decided how to deliver the MBS configuration.
Proposal 5: DRX can be configured for NR MBS.
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