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In RAN2#121 meeting [1], the following agreements are made:
Indicate the capability of receiving MBS broadcast from a non-serving cell. FFS whether the granularity is at FeatureSetDownlink or FeatureSetDownlinkPerCC level.
FFS Whether to include additional information in MII can be controlled by the network. Should consider whether this would be two-step procedure or one-step procedure (e.g. having more info in SIB1)
In this contribution, we further discuss the possible enhancement to enable shared process for MBS broadcast and unicast based on the achieved agreement.
2 Discussion
2.1 Background
In Rel-17 MBS broadcast, the UE may receive broadcast session from a non-serving cell or different gNB (e.g., different operator). If the UE hardware resource is shared between unicast service and broadcast service, in the meanwhile the gNB providing unicast service is not aware of the broadcast service transmission from other gNB, resource collision could happen. Thus there would be an impact on transmission for both unicast and broadcast service.
In the past RAN2 meetings, we had some progress that a control flag is introduced in SIB1 to control whether UE can send MBSInterestIndication (MII) for shared processing or not. And agreed that more parameters could be considered to be included in MII message.
Based on the RAN2#121b guidelines, the following aspect should be discussed:
- Granularity of capability signalling for MBS broadcast reception from non-serving cell
- What additional information and exact parameters should be reported
- Scenarios for UE to report additional info in MII and whether/how network can control when UE should report it
2.2 Granularity of capabilities
 - Granularity of capability signalling for MBS broadcast reception from non-serving cell
Considering UE capabilities of band combination, RAN2 agreed that UE who is receiving unicast service in one band should also report the capability of receiving MBS broadcast from a non-serving cell. So that the serving gNB can modify the unicast/multicast scheduling or band combination to enable simultaneous reception between unicast/multicast and broadcast. However, we need to further discuss whether the granularity is at FeatureSetDownlink or FeatureSetDownlinkPerCC level.
To our understanding, feature sets per band (i.e., FeatureSetDownlink) could include multiple component carriers, but UE may only choose one non-serving cell for broadcast reception, which means per-band indication is not needed. Therefore it is sufficient and precise that UE only need to report this non-serving cell corresponding component carrier capabilities, i.e., FeatureSetDownlinkPerCC.
Proposal 1: The granularity of capabilities indication for broadcast reception from a non-serving cell should be FeatureSetDownlinkPerCC level.
2.3 Content of MII
- What additional information and exact parameters should be reported
For the report content about broadcast information from “other gNB”, also can refer to LTE, UE can provide the MBS broadcast frequency, subcarrier spacing, and bandwidth (e.g., CFR) from other gNB into MII, used for the case where there is a shared process between unicast and broadcast service. 
Furthermore, other parameters could be considered, such as the identification of other gNB where UE receives broadcast, that is to say PLMN-Identity, gNB-ID, CellIdentity, PhysCellId can be as assistance information to let the serving gNB be aware of this “other gNB” for better network implementation. On the other hand, besides frequency domain, time domain parameter can still be considered, such as DRX-ConfigPTM to assist serving gNB precisely scheduling unicast. And other parameters can be FFS.
Proposal 2: For more MII report content, the identification of other gNB where UE receives broadcast, such as PLMN-Identity, gNB-ID, CellIdentity, PhysCellId, and time domain parameter such as DRX-ConfigPTM can be considered.
2.4 Procedure
- Scenarios for UE to report additional info in MII and whether/how network can control when UE should report 
In last meeting, companies discussed whether there should be “two step” mechanism to control whether UE can report additional information in MII. The reason is that if this is for intra PLMN case, the serving gNB may already know such kind of additional information based on frequency. Thus we can have a control mechanism to avoid unnecessary information reporting.
However, to our understanding, as long as UE receive broadcast from “other gNB”, UE anyway can report all information for this other gNB. The parameters overhead in one MII message is completely negligible. There is no harm for UE to always include this addition information as an assistance information. Therefore we don’t see too much gain to design a procedure on “two step” mechanism for reporting.
Proposal 3: No need (e.g., two step mechanism) to control whether UE should report additional information for shared process or not. UE can always include the information for shared process if UE expect to receive broadcast from non-serving gNB.
For the general procedure, there is still another issue that whether the serving gNB allows UE to receive broadcast session from other gNB or not after MII is transmitted. That is to say, if the resource collision happens, the serving gNB can refuse UE’s MII request (e.g., serving gNB wants to guarantee unicast service transmission). Therefore, there should be a response to control UE’s behaviour on broadcast reception from other gNB after MII reporting.
Proposal 4: Introduce a network response to control UE of whether allowed to receive broadcast service from other non-serving gNB after MII reporting.
Another issue is that when UE is allowed to receive broadcast session from other gNB, but the serving gNB later needs to modify the current configuration for unicast service (e.g., the subsequent RRCReconfiguration). What if resource collision happens again? Honestly in this situation, gNB has already knew whether resource is collided since MII is transmitted, but when UE receives new unicast configuration, UE will be confused about the new configuration because of resource collision happening. For this issue, some options can be considered:
1. From UE side, specify UE behaviours on the reception of new configuration if resource collision happens again;
2. From network side, explicitly indicate UE the resource collision when transmits such a new configuration (e.g., expect UE stopping receiving broadcast service from other gNB);
Proposal 5: RAN2 is suggested to consider how to solve resource collision in case of new configuration reception.
3 Conclusions
Proposal 1: The granularity of capabilities indication for broadcast reception from a non-serving cell should be FeatureSetDownlinkPerCC level.
Proposal 2: For more MII report content, the identification of other gNB where UE receives broadcast, such as PLMN-Identity, gNB-ID, CellIdentity, PhysCellId, and time domain parameter such as DRX-ConfigPTM can be considered.
Proposal 3: No need (e.g., two step mechanism) to control whether UE should report additional information for shared process or not. UE can always include the information for shared process if UE expect to receive broadcast from non-serving gNB.
Proposal 4: Introduce a network response to control UE of whether allowed to receive broadcast service from other non-serving gNB after MII reporting.
Proposal 5: RAN2 is suggested to consider how to solve resource collision in case of new configuration reception.
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