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1. Introduction

In RAN2#113 meeting, RAN2 agreed that both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2.
· Both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2 (Broadcast service as already agreed, TBD other). The ability for connected mode UEs to receive this may depend on the network provisioning of the service (e.g. which freq), UE connected mode configuration and UE capabilities. 

In RAN2#113 meeting, RAN2 agreed to support MBS Interest Indication for RRC_CONNECTED mode UE.

· 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.
In RAN2#115 meeting, RAN2 agreed to send LS to SA3 to check the security issue for MII.

For CONNECTED:

· The UE reports the following MBS interest information (as LTE SC-PTM):

MBS frequency list 

priority between the reception of all listed MBMS frequencies and the reception of any unicast bearer

TMGI list

· If MBS frequencies are allowed to be reported, the MBS frequencies reported by the UE is sorted by decreasing order of interest, as LTE SC-PTM.

· Send an LS to SA3 to check whether the MBS interest information can be reported by the UE before security activation. 

· FFS whether the MII is reported via UEAssistanceInformation or a new RRC message.
In this paper, we would like to discuss the left issue for MBS interesting indication reporting in NR.
2. Discussion

In NR, the BWP concept was introduced. The UE can be configured with up to 4 BWPs per serving cell and there is only one active BWP (including both DL BWP and UL BWP) per serving cell at any given time.
In RAN1#103 meeting, RAN1 agreed that the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs.
	Agreements: For RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH.

· the UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured.

· FFS: the relation of the common frequency resource(s) (if configured) and initial BWP.

· FFS: whether to configure one/more common frequency resources

· FFS: configuration and definition details of the common frequency resource
Agreements: From physical layer perspective, for broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs.

· FFS details.


In order to avoid frequent BWP switching for broadcast reception and unicast reception on dedicated BWP, it is better for gNB to know the UE is receiving broadcast MBS and configure the dedicated BWP to overlap the broadcast MBS BWP.
Observation 1: The broadcast MBS reception will impact the dedicated BWP configuration and PDSCH scheduling for unicast.
Proposal 1: The MBS interesting indication is reported before the dedicated BWP configuration to aid the network to configure dedicated BWPs for unicast.
For the MBS interesting indication related agreements are not clear. Some companies think the agreements mean that the UEs in idle/inactive mode can report MBS interesting indication. However, the correct understanding is that the report of MBS interesting indication is not used for UEs in idle/inactive mode. If the MBS interesting indication reporting for connected mode UEs, it does not matter MBS interesting indication is reported in which RRC state/mode.
In RAN2#115 meeting, RAN2 left an FFS whether the MII is reported via UEAssistanceInformation or a new RRC message. RAN2 also send LS to SA3 to check the security issue for sending MII.
For RRC_IDLE UE, no matter there is security issue or not, UEAssistanceInformation can be reused because the UAI message is security protected. There is no need to introduce MBMSInterestIndication kind of message as LTE did in NR.
Proposal 2: For RRC_IDLE mode UE entering RRC_CONNECTED, UEAssistanceInformation can be used to report MBS interesting indication.
For RRC_INACTIVE mode UE, it is possible to configure the dedicated BWPs in MSG4(RRCResume). There is no chance to report MII before receive message 4. So, it is better to inform the network whether there is ongoing MBS for the UE before MSG4 even if it is subset of MII information, e.g. it is better even if it is one bit to indicate there is ongoing broadcast MBS in UE.
There are 2 options:
Option 1: preconfigured preamble and/or RO can be used to indicate the interesting MBS implicitly.

Option 2: MSG3 can be used to indicate there is ongoing broadcast MBS reception in UE, e.g. 1 bit, to aid the network to configure the dedicated BWPs in MSG4 and MSG5 or UAI message can be used to report the detailed MII information.
· MBS Interest Indication is NOT supported for UEs in idle/inactive mode for NR MBS delivery mode 2.
For the MBS interesting indication related agreements in RAN2#113 are not clear. Some companies think the agreements mean that the UEs in idle/inactive mode can report MBS interesting indication. However, the correct understanding is that the report of MBS interesting indication is not used for UEs in idle/inactive mode. If the MBS interesting indication reporting for connected mode UEs, it does not matter MBS interesting indication is reported in which RRC state/mode.
For RRC_INACTIVE mode UE, there is no need to introduce MBMSInterestIndication kind of message as LTE did in NR.
Proposal 3: For RRC_INACTIVE mode UE entering RRC_CONNECTED, one bit in MSG 3 to indicated whether there is ongoing MBS for the UE to aid the network to configure the dedicated BWPs in MSG4. The MSG 5 or UAI can be used to send the detailed MII information.

In LTE, mbmsInterestIndication is forwarded from source eNB to target eNB during handover. It is reasonable to let target gNB know the ongoing MBS of UE, then the target gNB will take it into account when configure the dedicated BWP and choose next target gNB in next handover.

Proposal 4: The MBS interesting indication is forwarded to target gNB during handover if received.
3. Conclusions

Based on the discussion above, we get following observations for MBS interesting indication:
Observation 1: The broadcast MBS reception will impact the dedicated BWP configuration and PDSCH scheduling.
Based on the observations, we propose:

Proposal 1: The MBS interesting indication is reported before the dedicated BWP configuration to aid the network to configure dedicated BWPs for unicast.
Proposal 2: For RRC_IDLE mode UE entering RRC_CONNECTED, UEAssistanceInformation can be used to report MBS interesting indication.
Proposal 3: For RRC_INACTIVE mode UE entering RRC_CONNECTED, one bit in MSG 3 to indicated whether there is ongoing MBS for the UE to aid the network to configure the dedicated BWPs in MSG4. The MSG 5 or UAI can be used to send the detailed MII information.

Proposal 4: The MBS interesting indication is forwarded to target gNB during handover if received.
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