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Introduction
In RAN2#116-e meeting [1], following agreements relevant for broadcast service continuity were made.
	· As a baseline, the network may broadcast in MCCH a list of neighbour cells providing the same broadcast MBS service(s) as provided in the current cell, same as in LTE SC-PTM
· MCCH changes due to neighbouring cell information modification will be notified using the normal MCCH modification notification.
· SIBx and SIBy can be available on-demand, same as other SIBs (no additional specification impact)
· RAN2 assumes the UE should be allowed to prioritize a frequency in case this frequency is signaled in SIBy for the UEs service/session of interest (e.g. identified by an additional ID such as SAI) regardless of whether this frequency is included in the USD for this service. This can be revisited once USD definition becomes clearer, if issue is identified
· Confirm that the UE may initiate MII procedure upon successful connection establishment, upon entering or leaving the broadcast service area, upon MBS broadcast session start or stop, upon change of interest, upon change of priority between MBS broadcast reception and unicast reception, upon change to a PCell broadcasting SIBx1. FFS other triggers. FFS network control.
· When the conditions for frequency prioritization are no longer met, the UE should stop prioritizing the frequency of this cell (e.g. when the cell reselected by the UE due to frequency prioritization for MBS stops providing SIBx etc.). FFS whether there is additional TS impact.
· During MII, the UE should only report the set of MBS frequencies of interest the UE is capable to simultaneously receive, i.e. the UE supports at least one band combination allowing it to receive the indicated set of frequencies.
· When evaluating which frequencies it can receive simultaneously for reporting in MII, the UE does not take into account the serving frequencies that are currently configured i.e. it only considers MBS frequencies it is interested to receive regardless of whether these can be received together with the current serving cells or not.
· From RAN2 point of view, the UE may receive MBS broadcast service from SCell in intra-PLMN case and if supported this may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility of MBS broadcast reception on SCell. 
· If supported by the UE implementation, the idle/inactive UE may receive MBS broadcast service from non-serving cell (no network impact). 
· From RAN2 point of view, the connected UE may if supported receive MBS broadcast service from non-serving cell in intra-PLMN case, under the condition this does not have any impact to operation on serving cell(s). This may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility.



In this contribution, we further discuss the aspects related to service continuity for broadcast.
Discussion
MBS Interest Indication is supported for UEs in RRC_CONNECTED for broadcast services. This considers that UE can inform network and therefore, network makes sure the best possible effort based delivery for broadcast services. However, the network is not bound by this signalling. Next question pertains to which message is used for conveying interest indication for MBS services. Having a new RRC message for MBS Interest Indication (MBSInterestIndication) will ensure flexibility for MBS operations, triggers and reporting. This may not be feasible with relying or extending UE assistance information message already existing in NR. 
Proposal 1: Confirm that a new RRC message for MBS Interest Indication (MBSInterestIndication) is supported for broadcast services (delivery mode 2) in RRC_CONNECTED state.
MBS Interest Indication is also required for multicast services (our companion contribution [2] addresses this aspect). A question arises whether an UE which is supporting both broadcast services and multicast services would send two different MBS Interest Indication messages respectively? It seems more natural to merge the MBS Interest Indication for broadcast services and multicast services in RRC_CONNECTED state from triggers and reporting perspective. That is to say, a common message MBSInterestIndication can be used to convey interest for multicast services and interest for broadcast services in RRC_CONNECTED state. Of course, there can be an identifier for presence of each set of services and UE is not required to send both sets of services information in case interest for only one set of services is triggered/reported.
Proposal 2: A common MBS Interest Indication message is supported for both broadcast services and multicast services in RRC_CONNECTED state from triggers and reporting perspective.
For multicast session, in order to achieve reliability and latency requirements, it is significant that the source gNB informs the target gNB the MBS Interest Indication information of the multicast sessions through Xn Handover Request message. This is also important for availing relevant target cell MBS configuration during handover through RRCReconfiguration message for multicast services [3]. 
However, as discussed, NR MBS broadcast service in RRC_CONNECTED state is supported as the best possible effort based and the network is not bound by the requirements or signaling pertaining to broadcast services e.g. MBS Interest Indication. Consequently, no special effort is needed to ensure broadcast service continuity. Therefore, RAN2 should agree that MBS Interest Indication information for broadcast services conveyed by UE is not exchanged between source gNB and target gNB.
Proposal 3: MBS Interest Indication information for broadcast services conveyed by UE is not exchanged between source gNB and target gNB.
Considering UEs can receive delivery mode (DM2) MBS service in RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED states, there could be a BWP mismatch between Initial BWP (or configured MBS BWP/CFR) for DM2 and RRC_CONNECTED UE’s active/dedicated BWP. To address this, we may need to consider some rules/restrictions, e.g.
a. UE is able to receive MBS on Initial BWP/MBS CFR in parallel along with unicast on dedicated BWP
b. UE can receive MBS service in RRC_CONNECTED state when it is provided on frequency region which has overlapping on Initial BWP/MBS CFR and dedicated unicast BWP when possible
c. Same MBS broadcast service is provided both on frequency regions on Initial BWP/MBS CFR and dedicated BWP separately and UE can receive MBS service based on its RRC_IDLE/ RRC_INACTIVE and RRC_CONNECTED state
d. UE decides to continue either unicast service or MBS service if it is not feasible to receive both
We understand DM2 MBS services e.g. broadcast services should be considered as the best effort manner delivery and need not be guaranteed. Therefore, simplest approach among listed would be approach ‘b’ so that UE can receive these MBS services only when it is feasible. Notably approach ‘a’ and ‘c’ complicates the UE capability and network service provisioning respectively. Prioritizing broadcast services by terminating unicast services and switching BWP as in approach ‘d’ will also be drastic.
Proposal 4: MBS services in delivery mode 2 are received in the best effort manner only and are not guaranteed for delivery from UE capability, BWP support and network provisioning perspective.
Proposal 5: Delivery mode 2 MBS service is received alike for RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED state UEs i.e. on frequency region which has overlapping on Initial BWP (or configured MBS CFR) and dedicated unicast BWP.
However, MBS Interest Indication for DM2 MBS service can be utilized by an UE to indicate a scenario where it is not able to receive broadcast service, and the network can “on best effort basis” may support UE. More specifically, if the UE is in RRC_CONNECTED state and its active BWP does not include or is not configured with common search space for MCCH and the UE is interested in a broadcast MBS service, UE initiates an MBS Interest Indication to the network. This can happen during BWP switching scenarios as well.
Proposal 6: When the UE is in RRC_CONNECTED state and its active BWP does not include or is not configured with common search space for MCCH and the UE is interested in a broadcast MBS service, UE initiates an MBS interest indication to the network. 
As in present Rel-17 MBS RRC running CR [4], MBS interest indication is composed only in case when there is at least one interested MBS broadcast service. That is, in the case when there is a complete loss of interest in MBS services or stopping of all running MBS services, it is not conveyed by UE to the network. This is not proper as network has no awareness about this situation at UE and its assessment of UE capabilities or unicast configuration applied to the UE may not be proper. To address this either an empty MBS interest indication message is sent or an identifier/ field is added to MBS interest indication to signify complete loss of interest in MBS broadcast services for the UE.
Proposal 7: When there is a complete loss of interest in MBS services, MBS interest indication is conveyed by the UE. RAN2 to agree to the text proposal as provided in the annex.
As per last meeting agreement, from RAN2 point of view, the connected UE may if supported receive MBS broadcast service from non-serving cell in intra-PLMN case, under the condition this does not have any impact to operation on serving cell(s). However, as the UE includes the mbs-services in the MBS interest indication only if PCell broadcasts or schedules the SIBx, it seems network will not be aware about UE’s reception of MBS broadcast service from non-serving cell. The question arises as to how no impact of MBS broadcast service reception from non-serving cell to the operation on serving cell(s) is achieved. RAN2 should discuss this case further.
Proposal 8: RAN2 should discuss the limitation that UE should include mbs-Services in MBS interest indication only in case SIBx is broadcasted/scheduled by the UE’s PCell. Further, if this limitation is maintained, discuss how to achieve no impact to the operation on serving cell(s) due to MBS broadcast service reception from non-serving cell.
Rel-17 MBS RRC running CR [4], also incorporates a new behaviour as compared to LTE SC-PTM with regard to composing of MBS interest indication. MBS services of interest are sorted by decreasing order of interest and included in MBS interest indication. However, it is not clear if it also implies that a MBS interest indication be transmitted when there is just a change in the order of interest in MBS services with no change in actual interested MBS services? Further, there may be some impact on MBS interest indication signalling and also, purpose or utility of this approach is not clear. We think this is unnecessary complication and we should stick to legacy behaviour (i.e. LTE SC-PTM).
Proposal 9: RAN2 to confirm that MBS services of interest included in MBS interest indication are NOT sorted by decreasing order of interest (i.e. follow legacy behaviour as in LTE SC-PTM). 
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1: Confirm that a new RRC message for MBS Interest Indication (MBSInterestIndication) is supported for broadcast services (delivery mode 2) in RRC_CONNECTED state.
Proposal 2: A common MBS Interest Indication message is supported for both broadcast services and multicast services in RRC_CONNECTED state from triggers and reporting perspective.
Proposal 3: MBS Interest Indication information for broadcast services conveyed by UE is not exchanged between source gNB and target gNB.
Proposal 4: MBS services in delivery mode 2 are received in the best effort manner only and are not guaranteed for delivery from UE capability, BWP support and network provisioning perspective.
Proposal 5: Delivery mode 2 MBS service is received alike for RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED state UEs i.e. on frequency region which has overlapping on Initial BWP (or configured MBS CFR) and dedicated unicast BWP.
Proposal 6: When the UE is in RRC_CONNECTED state and its active BWP does not include or is not configured with common search space for MCCH and the UE is interested in a broadcast MBS service, UE initiates an MBS interest indication to the network. 
Proposal 7: When there is a complete loss of interest in MBS services, MBS interest indication is conveyed by the UE. RAN2 to agree to the text proposal as provided in the annex.
Proposal 8: RAN2 should discuss the limitation that UE should include mbs-Services in MBS interest indication only in case SIBx is broadcasted/scheduled by the UE’s PCell. Further, if this limitation is maintained, discuss how to achieve no impact to the operation on serving cell(s) due to MBS broadcast service reception from non-serving cell.
Proposal 9: RAN2 to confirm that MBS services of interest included in MBS interest indication are NOT sorted by decreasing order of interest (i.e. follow legacy behaviour as in LTE SC-PTM). 
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Annex
Text Proposal for MBS Interest Indication
(Base: R2-2111658 Endorsed 38.331 running CR for NR MBS)
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[bookmark: _GoBack]An MBS capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful connection establishment, upon entering or leaving the broadcast service area, upon MBS broadcast session start or stop, upon change of interest, upon change of priority between MBS broadcast reception and unicast reception, upon change to a PCell broadcasting SIBx1.
Editor’s Note: FFS other triggers and network control. 
Upon initiating the procedure, the UE shall:
1>	if SIBx1 is broadcast by the PCell:
2>	ensure having a valid version of SIBx1 for the PCell;
2>	if the UE did not transmit MBS Interest Indication since last entering RRC_CONNECTED state; or
2>	if since the last time the UE transmitted an MBS Interest Indication, the UE connected to a PCell not broadcasting SIBx1:
3>	if the set of MBS broadcast frequencies of interest, determined in accordance with 5.x.4.3, is not empty:
4>	set the contents of MBS Interest Indication according to 5.x.4.5 and initiate transmission of the MBS Interest Indication in accordance with [REF_FFS];
2>	else:
3>	if the set of MBS broadcast frequencies of interest, determined in accordance with 5.x.4.3, is different from mbs-FreqList included in the last transmission of the MBS Interest Indication; or
3>	if the set of MBS broadcast frequencies of interest, determined in accordance with 5.x.4.3, has become empty since the last transmission of the MBS Interest Indication; or
3>	if the prioritisation of reception of all indicated MBS broadcast frequencies compared to reception of any of the established unicast bearers has changed since the last transmission of the MBS Interest Indication:
4>	set the contents of MBS Interest Indication according to 5.x.4.5 and initiate transmission of the MBS Interest Indication in accordance with [REF_FFS];
NOTE:	The UE may send MBS Interest Indication even when it is able to receive the MBS services it is interested in i.e. to avoid that the network allocates a configuration inhibiting MBS broadcast reception.
3>	else if SIBx is broadcast by the PCell:
4>	if since the last time the UE transmitted the MBS Interest Indication, the UE connected to a PCell not broadcasting SIBx; or
4>	if the set of MBS broadcast services of interest determined in accordance with 5.x.4.4 is different from mbs-ServiceList included in the last transmission of the MBS Interest Indication: or
4>	if the set of MBS broadcast services of interest determined in accordance with 5.x.4.4 has become empty since the last transmission of the MBS Interest Indication; or
5>	set the contents of MBS Interest Indication according to 5.x.4.5 and initiate the transmission of MBS Interest Indication.
5.x.4.3	MBS frequencies of interest determination
The UE shall:
1>	consider a frequency to be part of the MBS frequencies of interest if the following conditions are met:
2>	at least one MBS session the UE is receiving or interested to receive via a broadcast MRB is ongoing or about to start; and
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].
2>	for at least one of these MBS sessions SIBx1 acquired from the PCell includes for the concerned frequency one or more MBS SAIs as indicated in the USD for this session; and
NOTE 2:	The UE considers a frequency to be part of the MBS frequencies of interest even though NG-RAN may (temporarily) not employ a broadcast MRB for the concerned session, i.e. the UE does not verify if the session is indicated on MCCH.
2>	the supportedBandCombination the UE included in UE-NR-Capability contains at least one band combination including the set of MBS frequencies of interest (i.e. the UE is capable of simultaneously receiving broadcast MRBs on the set of MBS frequencies of interest);
NOTE 3:	When evaluating whether the UE is capable of simultaneously receiving broadcast MRBs on the set of MBS frequencies of interest, the UE does not take into account the serving frequencies that it is currently configured with i.e. the UE only considers MBS frequencies it is interested to receive regardless of whether these can be received together with the current serving cells or not.
Editor’s note: USD/SAI terms to be aligned with SA2 specifications, once updated.
5.x.4.4	MBS services of interest determination
The UE shall:
1>	consider an MBS service to be part of the MBS services of interest if the following conditions are met:
2>	the UE is receiving or interested to receive this service via a broadcast MRB; and
2>	the session of this service is ongoing or about to start; and
2>	one or more MBS SAIs in the USD for this service is included in SIBx1 acquired from the PCell for a frequency belonging to the set of MBMS frequencies of interest, determined according to 5.x.4.3.
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].
[bookmark: _MON_1400506224][bookmark: _MON_1400506229][bookmark: _MON_1398090240][bookmark: _MON_1400506198][bookmark: _MON_1401530775]5.x.4.5	Setting of the contents of MBS Interest Indication
The UE shall set the contents of the MBS Interest Indication as follows:
1>	if the set of MBS frequencies of interest, determined in accordance with 5.x.4.3, is not empty:
2>	include mbs-FreqList and set it to include the MBS frequencies of interest sorted by decreasing order of interest, using the absoluteFrequencySSB for serving frequency, if applicable, and the ARFCN-ValueNR(s) as included in SIBx1 (for neighbouring frequencies);
2>	include mbs-Priority if the UE prioritises reception of all indicated MBS frequencies above reception of any of the unicast bearers;
NOTE 1:	If the UE prioritises MBS reception and unicast data cannot be supported because of congestion on the MBS carrier(s), NG-RAN may for example initiate release of unicast bearers.
2>	if SIBx is scheduled by the PCell:
3>	include mbs-Services and set it to indicate the set of MBS services of interest sorted by decreasing order of interest determined in accordance with 5.x.4.5.
Editor’s note: It should be confirmed whether the UE should include mbs-Services in MII only in case SIBx is scheduled by the UE’s PCell. 
