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Introduction
In RAN2#119-bis-e, the following was agreed on shared processing for MBS broadcast and unicast reception [1].
	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.



In this contribution, we will further analyze the details of the solutions for shared processing for broadcast and unicast, including the initiation and the content of MII, and the UE capability reporting.
Discussion
In RAN2#119bis-e, it is FFS whether UE capability is needed to enable shared processing. In our understanding, whether supporting receiving broadcast on a non-serving cell in certain SCS and bandwidth and receiving unicast/multicast on a serving cell simultaneously is based on whether such band combination (BC) is supported by the UE. 
Take the following assumptions as an example:
1) The UE is configured with Band A for unicast reception,
2) The UE needs to receive broadcast in Band C,
3) The UE does not support CA band combination of Band A + Band C,
4) The UE supports CA band combination of Band B + Band C.
In such case, the serving gNB needs to acquire this kind of BC capability (i.e. including unicast/multicast capabilities in serving cells and broadcast capability in non-serving cells) to enable shared processing of the UE by configuring and scheduling unicast/multicast properly in serving cells. Since the non-serving cell for broadcast reception may be not synchronised with the serving cells, the supported feature sets in such BC may be not identical to the feature sets of the BC for CA operation. To report the capability for this kind of BC, we think one feasible way is to indicate the non-serving cell broadcast reception capability in per band per BC level (i.e. in FeatureSetDownlink) reusing the BC reporting framework. Then separate lines of feature sets could be signalled to indicate the different capability of such BC. As shown in Figure-1, when the non-servingcell-mbs capability is indicated for a feature set of a band (e.g. band C) in one line, then the feature sets for other bands (e.g. band A and band B) in the same line could be used for unicast/multicast transmission simultaneously.
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Figure-1 BC and FSC for unicast in serving cell(s) and broadcast in non-serving cell(s)
In this option, when broadcast reception starts in a non-serving cell, the UE initiates the MII reporting to the serving gNB including the broadcast frequency, SCS, and bandwidth information for non-serving cell broadcast reception. According to the MII reporting by the UE, the serving gNB can decide which feature sets could be used for unicast/multicast transmission in serving cells, and stop the unicast/multicast scheduling in the band used for broadcast reception (e.g. band C). If the current CA BC configuration is not supported with simultaneous unicast and broadcast transmission, the serving gNB could configure a new band combination that can enable simultaneous unicast/multicast and broadcast reception. 
[bookmark: _GoBack]Proposal 1: Indicate the capability of receiving MBS broadcast from a non-serving cell in per band per BC level (i.e. in FeatureSetDownlink).
In RAN2#119bis-e, it was also agreed that a new IE is added to SIB1 to control whether MBSInterestIndication (MII) for non-serving cell broadcast reception is allowed to be sent or not. A gNB not providing SIB21 can still set the new IE in SIB1 if it is able to support the shared processing case. When the UE supporting non-serving cell reception is provided with the new IE, the UE can initiate MII reporting when the initiation condition is met, even SIB21 is not provided in the PCell. In the MII, except for the band/frequency for broadcast reception, additional information including bandwidth and subcarrier spacing (SCS) is allowed to be signalled. 
However, such additional information may not be not essential for some cases. For example, for intra-PLMN scenario, the serving gNB may be able to acquire such additional information that is used for broadcast reception based on the frequencies indicated by UE. While for inter-PLMN scenario, the network might not know such information based on the indicated frequencies, then such information can be acquired based on MII reporting by the UE. In our view, additional information (e.g. bandwidth, SCS) will be not included in the MII for shared processing, if it can be derived from the broadcast frequencies by the serving gNB. Whether to include additional information in MII can be controlled by the network for advanced flexibility of the network, as well as for lower complexity from the UE side by avoiding acquiring the additional information from a non-serving cell.
Proposal 2: Whether to include additional information in MII can be controlled by the network.  
If additional information is needed by the serving gNB, at least the bandwidth and the SCS used for broadcast reception should be reported. We understand the MBS broadcast configuration in the non-serving cell should be aligned with that used for serving cell configuration in Rel-17. Then the SCS included in the MII will be the SCS of the initial BWP (i.e. CORESET#0) for the non-serving cell. 
It may be proposed to include cell bandwidth or CFR bandwidth in the indicated bandwidth in MII. However, it shall be noted when the UE camps on a cell, the UE only needs to support a bandwidth which is larger than initialBWP and smaller than cell bandwidth as below extracted from [38331]:

 2>	if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP or, for RedCap UE, of the RedCap-specific initial uplink BWP if configured), and which
-	is wider than or equal to the bandwidth of the initial uplink BWP or, for RedCap UE, of the RedCap-specific initial uplink BWP if configured, and

Therefore, when the UE performs broadcast reception, the indicated bandwidth can be the channel bandwidth used by the UE for broadcast reception in the non-serving cell, which covers the broadcast CFR bandwidth and no more than the carrier bandwidth of the non-serving cell. This will give NW more precise information about how much processing capability can be left to unicast/multicast scheduling. 
Proposal 3: The SCS indicated in the MII is the same as the SCS of the initial BWP for the non-serving cell where the UE intends to receive MBS broadcast.
Proposal 4: The bandwidth indicated in the MII is the channel bandwidth used by the UE for broadcast reception in the non-serving cell, which covers the CFR bandwidth.
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Figure-2 UE capability parameters within FeatureSetDownlinkPerCC
To assist the gNB to select a feature set of a band for broadcast reception, the gNB needs to know the required bandwidth/SCS/MIMO layer/MCS for broadcast as show in the figure above. Since the MIMO layer for broadcast is fixed to be 1 layer, it is not needed to be indicated for Feature set selection. Besides the bandwidth and the SCS, we think modulation order is another helpful parameter to be included in the MII, for the serving gNB to know the feature set used for broadcast reception more accurately. For example, the modulation order indicated in MTCH DCI received from the non-serving cell could be included in the MII given the modulation order for broadcast is usually not dynamic changed in each scheduling occasion.
Proposal 5: Include modulation order in the MII for shared processing.
Conclusion
In this contribution, we provide our analysis on the issues brought by the shared processing of unicast and MBS broadcast. Our proposals are as follows:
Proposal 1: Indicate the capability of receiving MBS broadcast from a non-serving cell in per band per BC level (i.e. in FeatureSetDownlink).
Proposal 2: Whether to include additional information in MII can be controlled by the network.
Proposal 3: The SCS indicated in the MII is the same as the SCS of the initial BWP for the non-serving cell where the UE intends to receive MBS broadcast.
Proposal 4: The bandwidth indicated in the MII is the channel bandwidth used by the UE for broadcast reception in the non-serving cell, which covers the CFR bandwidth.
Proposal 5: Include modulation order in the MII for shared processing.
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