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Introduction
In this contribution the following topics for broadcast service continuity are discussed:
· Area specific SIBx/SIBy
· On demand SIBx/SIBy 
· Neighbour cell information in MCCH
· Frequency prioritization and dispersion
· Frequency info in USD and SIBy
· Use of SAI
· Broadcast reception in connected mode
[bookmark: _Toc242573354]Background
RAN2 reached the following agreements:
SIB:
R2 assumes, In case searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the mapping between PDCCH occasions and SSBs is the same as for SIB1. 
MBS specific SIB is defined to carry MCCH configuration.
[049] On-demand MCCH mechanism is not introduced in Rel-17.
Service continuity idle/inactive
Assume that some information for purpose of service continuity can be provided for NR MBS delivery mode 2. (FFS what - need to be revisited, e.g. based on progress in other groups, e.g. USD, SAI/TMGI etc)
The UE is allowed to prioritize the MBS frequency of interest when the cell of the MBS frequency provides MBS SIB carrying the MCCH configuration, as LTE SC-PTM.
The UE may consider cell reselection candidate frequencies at which it cannot receive the MBS service to be of the lowest priority during the MBS session, as LTE SC-PTM. 
Working assumption: The mapping between frequency and MBS service ID (e.g. SAI) is provided in the upper layer signalling (e.g. USD), as LTE SC-PTM. (The detailed information included in the upper layer (e.g. USD) is up to the decision of other WGs)
Send an LS to SA2 and SA4 to check whether the mapping between frequency and MBS service ID (e.g. SAI) is provided in the upper layer signalling (e.g. USD), as LTE SC-PTM.
The mapping between frequency and MBS service ID (e.g. SAI) is provided in SIB, as LTE SC-PTM. The detailed mapping is pending for the feedbacks of other WGs. 
The mapping between frequency and MBS service ID (e.g. SAI) is allowed to be sent in cells not broadcasting MBS service, as LTE SC-PTM. 
The mapping between frequency and MBS service ID (e.g. SAI) is provided in a new SIB different from the MBS SIB providing the MCCH configuration, as LTE SC-PTM. 
An ID (e.g. SAI) of MBS services is provided in SIB and USD, as LTE SC-PTM. The details of the ID is pending for the feedbacks of other WGs. 
Send an LS to SA2, SA4 and RAN3 to check whether an ID (e.g. SAI) of MBS services can be provided in SIB and USD, as LTE SC-PTM. 
It is FFS whether the gNB may indicate a list of neighbour cells where ongoing broadcast MBS service provided in the current cells are also provided, as LTE SC-PTM. 
The extra offset to cell (which provides the MBS service) for the cell ranking criterion is not supported in Rel-17. 
UE interested signalling and broadcast in connected:
Assume that MBS Interest Indication is supported for UEs in connected mode for Broadcast service (assume that as usual there is no mandatory network requirement, network action is up to network).
Both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2 (Broadcast service as already agreed, TBD other). The ability for connected mode UEs to receive this may depend on the network provisioning of the service (e.g. which freq), UE connected mode configuration and UE capabilities. 
The two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS delivery mode 2.
Assume it is possible to reuse LTE SC-PTM mechanism for the CONNECTED UEs to receive the PTM configuration for NR MBS delivery mode 2, i.e. broadcast based manner. 
MBS Interest Indication is NOT supported for UEs in idle/inactive mode for NR MBS delivery mode 2.
The UE reports the following MBS interest information (as LTE SC-PTM):
· MBS frequency list 
· priority between the reception of all listed MBMS frequencies and the reception of any unicast bearer
· TMGI list
If MBS frequencies are allowed to be reported, the MBS frequencies reported by the UE is sorted by decreasing order of interest, as LTE SC-PTM.
Send an LS to SA3 to check whether the MBS interest information can be reported by the UE before security activation. 
FFS whether the MII is reported via UEAssistanceInformation or a new RRC message.
Discussion
Area specific SIBx/SIBy 
It is possible that the SIBx content (MCCH configuration) and SIBy content (SAI-Freq mapping info) is the same in (neighbouring) cells. In such case it is beneficial to indicate this to the UE, such that the UE does not need to reacquire SIBx/SIBy after cell re-selection: 
Proposal 1: SIBx/SIBy can be configured area specific.
There is no specification impact for P1. 
On demand SIBx/SIBy 
On-demand MCCH is not supported in Rel-17. Then it makes sense to also have SIBx/SIBy not on-demand:
Proposal 2: SIBx/SIBy cannot be configured on-demand.
Neighbour cell information in MCCH
In LTE SC-PTM a neighbour cell list can be provided in the MCCH, and companies propose a similar list in NR. However it is not clear how this works, and what are the NW / UE requirements: 
SCPTM-NeighbourCellList-r13 ::=		SEQUENCE (SIZE (1..maxNeighCell-SCPTM-r13)) OF PCI-ARFCN-r13

PCI-ARFCN-r13 ::=					SEQUENCE {
		physCellId-r13						PhysCellId,
		carrierFreq-r13						ARFCN-ValueEUTRA-r9		OPTIONAL
	scptm-NeighbourCellList
List of neighbour cells providing MBMS services via SC-MRB. When absent, the UE shall assume that MBMS services listed in the SCPTMConfiguration message are not provided via SC-MRB in any neighbour cell.


Service continuity for broadcast is not seamless and we do not expect that with this enhancement it will be seamless neither. That is also why it is optional for MBS in LTE for both UE and NW, i.e. it is not essential to have. 
The UE is typically not roaming at the "border", i.e. we think this does not need to be optimized. In case a lot of UEs roam in such area, we assume the broadcast will be provided via MRB, i.e. non-supporting node will become supporting node. 
When the UE is supposed to request a unicast bearer before changing to a cell not providing the session, then there can be issues:
· When the UE requests a unicast bearer while in coverage of the target cell, then there is a risk that the source cell ends up with unicast bearers for UEs that had the intention to move out of the source cell, but eventually did not do so.
· When the UE requests a unicast bearer of the target cell when the cell re-selection criteria of the target cell are fulfilled then the continuity is likely not seamless, and we wonder what use this feature has. 
The required UE behavior when to request a unicast bearer should be discussed further and specified. 
The list of cells for intra- and inter-frequencies will increased the MCCH size, and increase the power consumption for UE and NW. 
It is complex and costly for the NW to configure and maintain cell lists. In our view cell list should be avoided, and only applied when there are problems to solve in a specific area (e.g. specific cell). But cell lists should be avoided to be needed for general deployment of the feature as a whole. 
We are not sure if this enhancement is needed: 
Proposal 3: The NW is not required to provide an optional neighbour cell list in MCCH, which when absent indicates that neighbour cells do not support any of the MBS sessions indicated on the MCCH of the serving cell.
In case the intra-frequency neighbour does not support the session the UE is interested in, then the only option is inter-frequency reselection to potentially resolve the issue, i.e. the UE shall always camp on the strongest/best ranked cell on a frequency:
Proposal 4: Intra-frequency cell re-selection is not impacted by neighbour cell information provided on MCCH.
In case it is only indicated whether the intra-frequency neighbour cell supports MBS services, the neighbour cell may not support the session the UE is interested to receive. In case per session neighbour cell information needs to be provided, this further increases the network complexity. Furthermore sessions may be activated/deactivated, which further complicates to provide accurate and up to date neighbour cell information: 
Observation 1: It is complex to provide up to date per session info about active sessions, while indicating whether a neighbour cell supports MBS may be insufficient.
And concerning inter-frequency cell re-selection there seems to be overlap with the frequency redirection provided in SIBy/SIBx and the guidance provided in MCCH about inter-frequency neighbours:
Proposal 5: RAN2 to discuss if the inter-frequency redirection info provided in USD/SIBy can be re-used instead of duplicating inter-frequency neighbour cell info on MCCH. 
Frequency prioritization and dispersion
With frequency prioritization for broadcast, the UE has to check if SIBx is scheduled in SIB1 of the strongest/highest ranked cell on the target frequency, i.e. the UE reselect to a cell broadcasting SIBx. It is a network configuration error when SIB1 indicates SIBx, but SIBx it not broadcasted [1]. It is important that the UE checks the strongest/highest ranked cell on the target frequency, to avoid that the UE immediately re-selects on the target frequency to a cell that may not broadcast SIBx:
Proposal 6: Clarify that the UE shall check for SIBx on the strongest/highest ranked cell on the target frequency.
In case some cells on the target frequency do not support MBS the UE may end up on a cell not broadcasting SIBx due to mobility. But in case some cells on the frequency do not support MBS, we assume that cells on other frequencies in the same geographical area as the non-supporting cell do not broadcast SIBy either, i.e. they would not "redirect" the UE to that frequency. 
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.
Proposal 7: When the UE is no longer interested in the session or the session has stopped, the UE shall re-select to another frequency.
SAI and frequency info in USD and SIBy 
RAN2 should wait for reply from SA2/RAN3 on this topic. A draft reply from SA2 can be found here (draft).
Broadcast reception in connected mode
SA3 indicated in the reply LS [2] to have privacy concerns when the UE sends a TMGI-list in RRC message before AS security activation. Furthermore SA3 indicates that any information before security activation may be tampered with due to lack of integrity protection: 
Proposal 8: The UE sends MBS-InterestIndication message after AS security activation.
The UE indicates a preference in MBS-InterestIndication message and handling of MBS-InterestIndication message is left to network implementation: 
Proposal 9: The MBS-InterestIndication message indicates a UE preference, and handling of MBS-InterestIndication message is left to network implementation. 
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: 
Proposal 10: The broadcast UE in idle/inactive mode can receive Paging and System Information simultaneous with broadcast PTM with G-RNTI
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. 
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:
Proposal 11: RAN2 to discuss the UE behavior, when the UE prioritizes broadcast reception over unicast in connected mode, and the UE is not capable to receive unicast and broadcast simultaneous.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss broadcast service continuity: 
Observation 1: It is complex to provide up to date per session info about active sessions, while indicating whether a neighbour cell supports MBS may be insufficient.

Proposal 1: SIBx/SIBy can be configured area specific.
Proposal 2: SIBx/SIBy cannot be configured on-demand.
Proposal 3: The NW is not required to provide an optional neighbour cell list in MCCH, which when absent indicates that neighbour cells do not support any of the MBS sessions indicated on the MCCH of the serving cell.
Proposal 4: Intra-frequency cell re-selection is not impacted by neighbour cell information provided on MCCH.
Proposal 5: RAN2 to discuss if the inter-frequency redirection info provided in USD/SIBy can be re-used instead of duplicating inter-frequency neighbour cell info on MCCH. 
Proposal 6: Clarify that the UE shall check for SIBx on the strongest/highest ranked cell on the target frequency.
Proposal 7: When the UE is no longer interested in the session or the session has stopped, the UE shall re-select to another frequency.
Proposal 8: The UE sends MBS-InterestIndication message after AS security activation.
Proposal 9: The MBS-InterestIndication message indicates a UE preference, and handling of MBS-InterestIndication message is left to network implementation. 
Proposal 10: The broadcast UE in idle/inactive mode can receive Paging and System Information simultaneous with broadcast PTM with G-RNTI
Proposal 11: RAN2 to discuss the UE behavior, when the UE prioritizes broadcast reception over unicast in connected mode, and the UE is not capable to receive unicast and broadcast simultaneous.
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