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Introduction
The following aspects of broadcast continuity are discussed in this contribution:
· Neighbour cell info absent in MCCH
· Area specific SIBx and MCCH
· Frequency prioritization and dispersion
· USD content
· MBS Interested Indication
· BWP handling
· Broadcast U-plane aspects
· Paging and System information
[bookmark: _Toc242573354]Background
RAN1/RAN2 agreements
The RAN1/RAN2 agreements for MBS can be found in the status reports [1-6].
SAI in RAN3 and SA2
RAN2 asked RAN3/SA2 whether an SAI-like identifier could be introduced to enable SAI to frequency mapping in SIBy and/or TMGI to SAI mapping in USD [1]. RAN3 replied positively but considered the topic outside RAN3 scope [2]. SA2 replied to work on the finalization of the MBS SAI [3], and provided CR 23.247 [4] for information:
6.5.X MBS XXX ID
Editor's note: The name MBS XXX ID is temporary and FFS.
The MBS XXX ID is used for broadcast MBS session to guide the frequency selection of the UE.
MBS XXX ID identifies a preconfigured area within which the cell(s) announces the MBS XXX ID and the associating frequency (details see TS 38.300 [9]). MBS XXX ID and their mapping to frequencies are provided to RAN nodes via OAM. 
Based on this configuration, RAN nodes announce in SIBs over the radio interface information about the MBS XXX IDs and frequencies.
The MBS XXX ID(s) of a broadcast MBS session are communicated in the service announcement towards the UE. The UE compares those MBS XXX IDs(s) with the MBS XXX ID(s) in SIBs for frequency selection.
Discussion
Neighbour cell info absent in MCCH
For the UE that is interested to receive a certain broadcast session the inter-frequency info is provided in USD/SIBy, while for the UE to continue to receive a certain broadcast session the inter-frequency cell info may be provided in MCCH. In case the MCCH does not provide inter-frequency cell info, the UE can also use the USD/SIBy info for service continuity:
[bookmark: _Toc92782866]When the MCCH does not provide neighbour cell info, the UE should acquire SIBy.
Area specific SIBx and MCCH
It is possible that the same MCCH configuration is used in different cells, in which case SIBx can be configured area specific. Such configuration is UE friendly, i.e. the UE would only need to store SIBx per area (instead per cell identity in legacy) and the UE is then not required to re-acquire SIBx when it re-selects to a cell in the area, and the stored information is still valid. 
But not only the MCCH configuration could be the same in an area, also the same broadcast sessions could be active with the same PTM and DRX configuration. If this is the case it would be beneficial for the UE to know this, i.e. it would avoid the UE to re-acquire the MCCH during cell re-selection in the area when the UE is interested to receive a broadcast session:
[bookmark: _Toc92782867]Introduce mcch-AreaScope indication (optional ENUMERATED {true}) in SIB-TypeInfo IE indicating when the active broadcast sessions and their PTM/DRX configurations are the same in the systemInformationAreaID. 
This indication can only be set for SIBx, when the areaScope for SIBx is set.
When the UE is receiving a broadcast session:
[bookmark: _Toc92782868]Introduce mcch-AreaScope indication (optional ENUMERATED {true}) in mbs-NeighbourCellList to indicate that not only the same broadcast session is provided on the neighbour cell, but that also the PTM/DRX configuration of the broadcast session is the same on the serving and neighbor cell.
Frequency prioritization and dispersion
In case the UE is no longer interested in a MC session, or the MC session has stopped, the UEs should "disperse" from the MBS frequency in our view. Otherwise, there is a risk that MC UEs start to congregate on the MBS frequency, which is unwanted for load balancing reasons. This was captured in LTE with the offset:
NOTE:	UE should search for a higher ranked cell on another frequency for cell reselection as soon as possible after the UE stops using QoffsetSCPTM.
[bookmark: _Toc92782869]When the UE is no longer interested in the session or the session has stopped, the UE shall re-select to another frequency.
USD content (start/stop times)
In the running CR 38.304 (R2-2111441) it is captured:
If the MBS capable UE is receiving or interested to receive an MBS broadcast service(s) and can only receive this MBS broadcast service(s) by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session as specified in TS 38.300 [2] as long as the two following conditions are fulfilled:
However in 38.300 (R2-2111605) 
Editor’s note: An ID (e.g. SAI) of MBS services is provided in SIBx1 and USD, as LTE SC-PTM. The details of the ID and the definition of USD are pending for the feedbacks of other WGs.
38.331
NOTE 1:	The UE may determine whether the session is ongoing from the start and stop time indicated in the User Service Description (USD), see TS 38.300 [2] or TS 23.247 [xx].
In 23.247:
The following phases are performed for a specific service:
…
-	Service announcement: Service announcement is used to distribute information toward UEs about the service required for service reception (e.g., IP multicast address(es)) and possibly other service related parameters (e.g. service start time). This step is optional.
…
In our understanding the availability of start/stop times in the USD, obtained during service announcement, is an essential part for the broadcast service to work. The UE should not be required to check the MCCH continuously/indefinitely to know when a session is active:
[bookmark: _Toc92782870]Clarify in 38.300 that the UE uses the start/stop times provided for the TMGI during service announcement and stored in the USD to know when it is prudent to prioritize a frequency for MBS broadcast reception. 
MBS Interested Indication
The UE indicates a preference in MBS-InterestIndication message and handling of MBS-InterestIndication message is left to network implementation: 
[bookmark: _Toc92782871]The MBS-InterestIndication message indicates a UE preference, and handling of MBS-InterestIndication message is left to network implementation. 
Early indication
When the UE returns from Idle mode the MII message is send after AS security activation, in which case the UE could be configured with a dedicated BWP not overlapping the broadcast CFR/BWP#0, which would interrupt any ongoing broadcast reception further. However, broadcast reception during transition from idle to connected mode cannot expected to be seamless, i.e. reception is interrupted during random access and connection establishment. 
[bookmark: _Toc92782872]MII signalling enables broadcast reception in connected mode but does not guarantee seamless reception during transition from idle/inactive to connected mode.
NW scheduling impact
To avoid impact on the unicast scheduling in connected mode, the UE supporting broadcast shall be capable to receive unicast and MBS broadcast simultaneously, or the UE should prioritize unicast reception:
[bookmark: _Toc92782873]RAN2 to discuss the UE behaviour, if the UE may prioritize broadcast reception over unicast in connected mode, if the UE is not capable to receive unicast and broadcast simultaneously.
Paging and System information
Legacy scheduling of Paging and System Information should not be impacted by configuration of broadcast PTM on MCCH, i.e. a broadcast UE in idle/inactive mode should be capable to receive Paging/System Information simultaneous with broadcast PTM scheduled via G-RNTI: 
[bookmark: _Toc92782874]The broadcast UE in idle/inactive mode can receive Paging and System Information simultaneously with broadcast PTM with G-RNTI.
In the above it is understood that whether the UE is capable to receive Paging and System Information simultaneous with broadcast PTM in connected mode, depends on whether the active BWP of the UE is configured with a common search space. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to agree on the proposals below: 
Proposal 1	When the MCCH does not provide neighbour cell info, the UE should acquire SIBy.
Proposal 2	Introduce mcch-AreaScope indication (optional ENUMERATED {true}) in SIB-TypeInfo IE indicating when the active broadcast sessions and their PTM/DRX configurations are the same in the systemInformationAreaID.
Proposal 3	Introduce mcch-AreaScope indication (optional ENUMERATED {true}) in mbs-NeighbourCellList to indicate that not only the same broadcast session is provided on the neighbour cell, but that also the PTM/DRX configuration of the broadcast session is the same on the serving and neighbor cell.
Proposal 4	When the UE is no longer interested in the session or the session has stopped, the UE shall re-select to another frequency.
Proposal 5	Clarify in 38.300 that the UE uses the start/stop times provided for the TMGI during service announcement and stored in the USD to know when it is prudent to prioritize a frequency for MBS broadcast reception.
Proposal 6	The MBS-InterestIndication message indicates a UE preference, and handling of MBS-InterestIndication message is left to network implementation.
Proposal 7	MII signalling enables broadcast reception in connected mode but does not guarantee seamless reception during transition from idle/inactive to connected mode.
Proposal 8	RAN2 to discuss the UE behaviour, if the UE may prioritize broadcast reception over unicast in connected mode, if the UE is not capable to receive unicast and broadcast simultaneously.
Proposal 9	The broadcast UE in idle/inactive mode can receive Paging and System Information simultaneously with broadcast PTM with G-RNTI.
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