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1	Introduction
In previous meeting, the following agreements have been reached on shared processing for MBS broadcast and Unicast reception.
RAN2#119-e agreements,
	RAN2 focuses on solutions taking multi-Rx UEs (i.e. no specific enhancements for 1Rx UEs).



RAN2#119bis-e agreements,
	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 agreements,,
	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 paper, we discuss the remaining issues for this objective.
The contribution is organized as the following. In section 2, we discussed the following issues,
· Which scenarios to reports the enhanced MII information
· UE capability for receiving MBS broadcast from a non-serving cell
· Network control on whether to include additional information (e.g., scs, bandwidth) in MII
· Details/exact parameters of the enhanced MII information
Our proposals are summarized in Section 3.
2	Discussion
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Which scenarios to reports the MII for sharing processing
In the agreements of RAN2#119bis [2], it is a FFS in which scenarios the UE reports this enhanced MII information (e.g. intra-PLMN case, inter-PLMN case).
Obviously the only issue here is whether UE needs to report this information for intra-PLMN case.
Firstly, the intra-PLMN case is in scope according to the WID [1],
	Therefore, the unicast connection might be impacted by the broadcast reception for this kind of UEs. The optimization for such case is not specifically addressed in Rel-17, and should focus on the case of unicast reception in RRC_CONNECTED and broadcast reception from the same or different operators, including emergency and public safety broadcast.


Then in the real network deployment, it is possible that UE receives broadcast services from one gNB but at the same time UE camps on another unicast gNB of the same PLMN. The information reported by UE is still useful to the unicast gNB as it may not be able to get the information from the broadcast gNB (e.g., no Xn exists) even though they belong to the same PLMN.
Proposal 1: UE may report the enhanced MII information for intra-PLMN case or inter-PLMN case.
UE capability for receiving MBS broadcast from a non-serving cell
In last meeting [3], it was agreed to introduce UE capability for receiving MBS broadcast from a non-serving cell.
	Indicate the capability of receiving MBS broadcast from a non-serving cell. FFS whether the granularity is at FeatureSetDownlink or FeatureSetDownlinkPerCC level.


For the granularity of the UE capability, the options on the table are at FeatureSetDownlink or at FeatureSetDownlinkPerCC level. The capability at FeatureSetDownlink level means per band entry of a band combination, and the capability at FeatureSetDownlinkPerCC level means such capability may be different on the corresponding carriers of one band entry of a band combination. We believe the UE capability on receiving MBS broadcast from a non-serving cell is same on all the possible carriers of one band, so a capability per band entry (i.e. at FeatureSetDownlink level) seems sufficient.
[bookmark: _GoBack]Proposal 2: The capability of receiving MBS broadcast from a non-serving cell is defined at FeatureSetDownlink level.
Network control on whether to include additional information (e.g., scs, bandwidth) in MII
In RAN2#119bis- meeting [2], it was agreed to introduce a new IE to control whether MII for sharing processing can be sent or not on the unicast gNB.
	New IE to control whether MBSInterestIndication for shared processing can be sent or not is added to SIB1. 


Then in RAN2#121 meeting [3], it was proposed by companies that network can further control whether to include additional information (e.g., SCS, bandwidth) in MII for sharing processing but it is still a FFS. The reason is that in some case this information is already available in the unicast gNB, so there is no need for UE to report it to unicast gNB again.
	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 our understanding, it is possible that in some cases the information (e.g., frequency, scs, and bandwidth) of the broadcast services provided by the broadcast gNB can be available in the unicast gNB before UE reports it, e.g.
Case 1: If there is Xn interface between unicast gNB and broadcast gNB, unicast gNB may get the information (e.g., frequency, scs, and bandwidth) of the broadcast services provided on the broadcast gNB. 
Case 2: If other UE has ever connected to the same unicast gNB and broadcast gNB for broadcast reception, it may have already reported to the unicast gNB the information of the broadcast services provided by the broadcast gNB.
Observation 1: NW may know the information for sharing processing (e.g., frequency, scs, and bandwidth) of the broadcast service provided on the broadcast gNB, via ways like,
· Via Xn interface between unicast gNB and broadcast gNB if Xn interface exists
· Via the MII reported previously from a UE connecting to the same broadcast gNB and unicast gNB
In cases above, the signalling overhead on unicast gNB can be reduced significantly if UEs do not report the additional information (e.g., scs, bandwidth) for the broadcast services provided by the broadcast gNB.
Therefore, it makes sense to design a mechanism to enable the network to control whether to include additional information (e.g., scs, bandwidth) in MII for sharing processing.
It is worth to note that there may be multiple broadcast gNBs nearby the unicast gNB. The unicast gNB may have information of broadcast services provided by one broadcast gNB, but may have no information of broadcast services of another broadcast gNB (e.g.no Xn interface to this broadcast gNB). So it may be not sufficient to control the additional information reporting on per cell basis. A fine granularity  is necessary and the possible granularity could be at per service or per frequency level.
As above, in addition to the agreed new IE (i.e., the new IE in SIB1 to control whether MII for shared processing can be sent), another new IE is also needed to indicate what to report (e.g., frequency only, or frequency + additional information) for a certain broadcast services or frequency in the MII for sharing processing. But it seems combine them together and use one IE to serve all these purposes. 
An example of the IE definition (e.g., per service and per frequency) can be as following, 
	Granularity
	IE definition
	UE behaviours

	Per Service
	SIB1-v1800-IEs ::=               SEQUENCE {
MBS-SharingProcessing-r18 ::=     SEQUENCE (SIZE (0..maxNrofMBS-Session-r17)) OF TMGI-r17
……
} 

	1. If MII reporting for sharing processing is not allowed, MBS-SharingProcessing-r18 is not present
2. If MII reporting for sharing processing is allowed and full information is to be reported for all the broadcast services, MBS-SharingProcessing-r18 is present and empty, 
3. If MII reporting for sharing processing is allowed and for some services, no need to report additional information, MBS-SharingProcessing-r18 is present and not empty, the TMGIs of these broadcast services are listed in MBS-SharingProcessing-r18. UE only report frequency for broadcast services listed, and UEs need to report frequency and additional information for the broadcast services not listed in MBS-SharingProcessing-r18.

	Per Frequency
	SIB1-v1800-IEs ::=               SEQUENCE {
MBS-SharingProcessing-r18 ::=     SEQUENCE (SIZE (0.. maxFreqMBS-r17)) OF TMGI-r17
……
} 

	Similar as per service, but instead UE behaviour is on a per frequency basis.


Therefore, we propose the following,
Proposal 3: Introduce an IE to control MII reporting for shared processing, i.e., it can indicate whether MII for shared processing can be sent, and whether to include additional information (e.g., scs, bandwidth), FFS whether the granularity is at per service or per frequency.
As discussed above, we think it is possible the information of the broadcast services provided on broadcast gNB can be transferred on Xn interface between unicast gNB and broadcast gNB if there is an Xn interface between them. That is one of the main reason why we think the control on the additional information reporting is useful. However, it is RAN3 scope and we may need to confirm with RAN3 on whether it is real feasible. So If P3 is agreed, a LS to RAN3 seems necessary.
Proposal 4: If P3 is agreed, Send LS to RAN3 to confirm whether the information for sharing processing (e.g., frequency, scs, and bandwidth) can be transferred over Xn interface between unicast gNB and broadcast gNB if Xn interface exists.
Details/exact parameters of the enhanced MII information
In previously meeting it is generally agreed that the information for sharing processing to be signalled includes: broadcast frequency, subcarrier spacing, and bandwidth. However, it is still FFS on the details/exact parameters and other information.
Since the motivations for LTE MBMS and NR MBS are more or less the same, so for this objective it is sufficient to use similar parameters as LTE MBMS. Of course the NR MBS characteristics should be considered, e.g., NR MBS services are transmitted within CFR instead of the full bandwidth. Hence, CFR should be reported as part of the enhanced MII. It can be discussed whether to also report the full bandwidth of the broadcast cell. 
Proposal 5: Confirm that the MII information for sharing processing can include: 
· broadcast frequency
· subcarrier spacing
· CFR, FFS whether full bandwidth is also needed

3	Conclusion
Based on the discussions, we have the following observations and proposals for shared processing for MBS broadcast and Unicast reception, 
Observation 1: NW may know the information for sharing processing (e.g., frequency, scs, and bandwidth) of the broadcast service provided on the broadcast gNB, via ways like,
· Via Xn interface between unicast gNB and broadcast gNB if Xn interface exists
· Via the MII reported previously from a UE connecting to the same broadcast gNB and unicast gNB

Which scenarios to reports the MII for sharing processing
Proposal 1: UE may report the enhanced MII information for intra-PLMN case or inter-PLMN case.
UE capability for receiving MBS broadcast from a non-serving cell
Proposal 2: The capability of receiving MBS broadcast from a non-serving cell is defined at FeatureSetDownlink level.
Network control on whether to include additional information (e.g., scs, bandwidth) in MII
Proposal 3: Introduce an IE to control MII reporting for shared processing, i.e., it can indicate whether MII for shared processing can be sent, and whether to include additional information (e.g., scs, bandwidth), FFS whether the granularity is at per service or per frequency.
Proposal 4: If P3 is agreed, Send LS to RAN3 to confirm whether the information for sharing processing (e.g., frequency, scs, and bandwidth) can be transferred over Xn interface between unicast gNB and broadcast gNB if Xn interface exists.
Details/exact parameters of the enhanced MII information
Proposal 5: Confirm that the MII information for sharing processing can include: 
· broadcast frequency
· subcarrier spacing
· CFR, FFS whether full bandwidth is also needed
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