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 Introduction
For Rel-18 NR MBS, signaling needs to be define to, help the network that maintains the RRC connection to better schedule for the UE, such that UE can simultaneously receive broadcast service from another cell. The limitation here is that both reception works on the same base-band (shared processing), thus it requires shared UE capability. The current working progress is as below:
RAN2 119-e agreements:
RAN2 focuses on solutions taking multi-Rx UEs (i.e. no specific enhancements for 1Rx UEs).
RAN2 119bis-e discussion:  

For shared processing we adopt the following as a baseline: 

1) new IE is added in system information to control whether MBSInterestIndication for shared processing can be sent or not; 

2) MBSInterestIndication message content and related procedure is updated for shared processing.

New IE to control whether MBSInterestIndication for shared processing can be sent or not is added to SIB1. 
In MBSInterestIndication, for a broadcast service that the UE is receiving or is interested to receive, at least the following information can be signalled: broadcast frequency, subcarrier spacing, and bandwidth. FFS details/exact parameters and other information. FFS in which scenarios the UE reports this information (e.g. intra-PLMN case, inter-PLMN case)

FFS whether UE capability is needed to enable shared processing.

RAN2 121 agreement:
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 current discussion we'd like to cover the FFSs on 

scenarios, e.g., intra-PLMN case that might not need additional indication from UE, and 
recognizing essential and additional MII, and configured report by the network in two-step procedure
Possible overhead and impacts to network were spotted. A signaling framework for MII report is suggested to address the spotted issue.
 Discussion

# Shared processing in intra-PLMN case

Intra-PLMN case is part of the WID objective of Rel-18 enhancement to NR MBS. It indicates that the serving cell providing the RRC connection and another cell providing broadcast service might belong to the same PLMN.
- Specify Uu signalling enhancements to allow a UE to use shared processing for MBS broadcast and unicast reception, i.e., ‎including UE capability and related assistance information reporting regarding simultaneous unicast reception in RRC_CONNECTED and MBS broadcast reception from the same or different operators [RAN2]

However, in real deployment, cells that belong to same PLMN might not be coordinated, i.e., the cell where RRC connnection is established, might not be aware of the broadcast PTM configuration in a neighbouring cell from the same PLMN. This shall be a fair assumption that enables flexibility on network depolyment strategy.

In case of intra-PLMN shared processing, cells that is providing the RRC connection and broadcast service might not be coordinated, and in case of inter-PLMN, MII is still needed to enable network to be aware.
On the other hand, there are possible cases with coordination, e.g., the two cells belong to the same gNB or through OAM. In such case, the essential part of the MII is the interested MBS broadcast service. With the service info, e.g,, TMGI, the detailed PTM configuration can be easily indexed.
In case of intra-PLMN shared processing with coordination among the cells that provides the RRC connection and broadcast service, network is able to derive the PTM configuration of the interested MBS broadcast service from UE, based on service ID, e.g., TMGI and on which carrier/frequency.
# PTM config modification
There are other cases when UE needs not report additional infomation. In LTE eMBMS, when the PTM configuration has been updated in the broadcast cell, e.g., change of receive only mode frequency, bandwidth or subcarrier spacing, UE is triggered to initiate MII to network.
36.331-g20
5.8.5.2
Initiation

An MBMS or SC-PTM capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest, upon change of priority between MBMS reception and unicast reception, upon change to a PCell broadcasting SystemInformationBlockType15, upon starting and stopping of MBMS service(s) in receive only mode, upon change of receive only mode frequency, bandwidth or subcarrier spacing of MBMS service(s) in receive only mode.

This mechanism could result in potential signaling-storm issue, e.g., 

there might be plenty UEs in current serving cell receiving the same MBS broadcast service, that need to trigger the MII to update the config. The sudden overhead (e.g., SR, UL traffic, etc.) increase and impacts to network might be greater than other trigger like UE HO'd to current cell, or UE starts the broadcast session whoes impacts are smoothed out over time. The impacts is proportional to UE number which could be high as this is how broadcast service is designed to be.

Fortunately, such overhead is not inevitable: not every UE interested in specific MBS broadcast service in current cell needs to report the MII upon PTM config modification, i.e., as long as network is aware of one single UE's reports on the PTM config modification.

Not every UE who is interested in specific MBS broadcast service in current cell needs to report the MII upon PTM config modification, as long as network is able to get the update from one single UE for that service.

To avoid redundant report from various UE on the same PTM config modification for one specific MBS service, network control might be needed. That is, only with network enabling, UE shall report the MII upon PTM config modification.
# signaling framework update to MII report 

Based on above observations, it is found out that: 

the essential info UE needs to report is the MBS broadcast service ID and the frequency info/cell info; 

UE does not always need to report detailed PTM config info, e,g., in case of intra-PLMN, or upon PTM config modification. 

A two-stage MII is suggested to report the essential info in two step. An example singlaing framework is proposed:

1. If enabled in SIB1, UE reports its interested MBS service ID, e.g., TMGI, to network. Frequency info might also be needed as the same broadcast service of the same TMGI value might be scheduled on more than one frequency layer.
2. Network might request UE to further report additional info of the PTM config, e.g., broadcast frequency, subcarrier spacing, and bandwidth, if not, no additional info is reported. 

Meanwhile, network might configure UE to report the PTM config modification upon such event, i.e., UE only needs to report such PTM config modification if allowed by network.
 Conclusion
To avoid unnecessary and redundant MII report for the shared processing, it is suggested to adopt the two-strage MII and control mechanism to avoid redundant MII report from large number of UE:

RAN2 to adopt two-step MII report:
1. If enabled in SIB1, UE reports the following basic info, including its interested MBS service ID, e.g., TMGI, and frequency info.

2. Network may request UE to further report additional info, including the PTM config for shared processing, e.g., subcarrier spacing and bandwidth, if not, no additional info is reported. 

UE reports MII upon PTM config modification only if allowed by network.
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