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Introduction
   During RAN Meeting #88-e a new working item (WID) was agreed targeting RAN support of Multicast/ Broadcast Services (MBS) in R17 [1]. Some of the key objectives of this WID are to:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· Specify the support for basic mobility with service continuity [RAN2, RAN3].
Regarding the objective of simultaneous MBS and unicast reception, it has been agreed in RAN1 to support reception of unicast (PDSCH) and MBS (group-common PDSCH) services simultaneously in a slot or different slots in TDM manner. As for the service continuity objective, the following agreements has been reached in RAN2:
· Assume that MBS Interest Indication is supported for UEs in connected mode for Broadcast service (assume that as usual there is no mandatory network requirement, network action is up to network).
· MBS Interest Indication is NOT supported for UEs in idle/inactive mode for NR MBS delivery mode 2.
· Assume that some information for purpose of service continuity can be provided for NR MBS delivery mode 2. (FFS what - need to be revisited, e.g. based on progress in other groups, e.g. USD, SAI/TMGI etc)
· FFS whether support UE awareness of MBS services on frequency basis for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).
· FFS Support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism)
This report discusses the design of MBS interest indication message considering the support of simultaneous MBS and unicast operation.
Discussion
  In LTE MBMS, the purpose of MBMS interest indication procedure is to inform E-UTRAN that the UE is receiving or is interested to receive MBMS via MBMS radio bearers (MRBs); if so, the UE shall inform network about its MBMS reception interest via an RRC message calls MBMSInterestIndication, and the network shall does its best to ensure that the UE is able to receive MBMS and unicast services subject to its reception capabilities. According to the LTE SC-PTM [2], a CONNECTED mode UE can indicate to network the following set of information via MBMSInterestIndication message:1) mbms-Services-r13: which indicates MBS services or the list of TMGI(s)) that UE is interested to receive,2) mbms-FreqList-r11: which indicates the list of frequencies that UE is interested to receive MBS on, and 3) mbms-Priority-r11 (1bit per UE): which indicate the reception priority between MBS reception versus unicast reception.  In our view; for NR MBS, indicating the MBS service and frequency list of the interest of a UE as a part of NR MBS interest indication message (IIM) is also beneficial. For example indicating the list of ongoing MBS services (or TMGIs) by a UE to a gNB can assist gNB in terms of dynamic scheduling of MBS; similarly, indicating MBS frequency list can be also used by gNB to allow UE receiving on a certain frequency during a handover to new serving gNB which is not yet aware of the mapping between TMGIs and frequency lists. Therefore, we kindly ask RAN2 to 
· Proposal 1: Consider including MBS frequency and service list as a part of NR MBS interest indication message
[bookmark: OLE_LINK30]As for the information about UE reception mode, we think it is also useful to be included in NR IIM; however, we think a priority based reception mode indication (i.e., as used in LTE “mbms-Priority-r11”) may not be suitable for NR MBS. The reason is, the LTE mbms-Priority-r11 field can indicate only a single type of reception mode for a UE at any given time (i.e., because in LTE a UE is semi-statically configured to either receive a unicast or MBMS service at any given subframe but not both of them). In NR MBS, in addition to unicast (PTP) or MBS (PTP/PTM) reception modes, it is also agreed (in RAN1) to support simultaneous the reception of unicast (PTP) and MBS via PTP/PTM in a slot or different slots in a TDM manner. Under such an assumption, we think it would be better to define the field of UE reception modes in NR MBS IIM in a way that allows supporting of the all reception modes mentioned above (as given in Table 1). Such a new type of indication could assist gNB to decide/select the best way to provide MBS to UE (e.g., via unicast or via MBS, via PTP or PTM or both). Additionally, it may also help gNB to avoid providing MBS service multiplexed with unicast for UEs who are not interested in simultaneous reception especially in the case of broadcast service reception in connected mode (which is indeed a great favour for those specific UEs). Based on the above discussion we propose for RAN2 to
· Proposal 2: Consider the reception modes agreed in RAN1 when deciding the reception priority indication for NR MBS interest indication message
Table 1: NR MBS interest indication information element
	MBSInterestIndication-r17-IEs

	
MBMSInterestIndication-r17-IEs: =       SEQUENCE { 
        mbms-FreqList-r17		             FreqListMBMS-r17			                           OPTIONAL,
        mbms-Services-r17		             MBMS-ServiceList-r13				   OPTIONAL,
        reception-Mode-r17	                     ENUMERATED {unicast, MBS, simultaneous}  OPTIONAL,
        nonCriticalExtension		        SEQUENCE { }						            OPTIONAL     }
CarrierFreqListMBMS-r17  ::=   SEQUENCE    (SIZE (1.. FreqListMBMS-r17)) OF ARFCN-ValueNR 
maxFreq        INTEGER ::= 8  -- Maximum number of frequencies supported in NR system   
 


Conclusion
In this contribution, we have discussed the design of MBS interest indication message considering the support of simultaneous MBS and unicast operation. Based on the discussion, we kindly ask RAN2 to:
· Proposal 1: Consider including MBS frequency and service list as a part of NR MBS interest indication message
· Proposal 2: Consider the reception modes agreed in RAN1 when deciding the reception priority indication for NR MBS interest indication message.
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