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[bookmark: _Ref165266342]1.Introduction
In the previous RAN2 meetings, the main agreements relevant to broadcast service continuity were as follows.
[bookmark: _Hlk71270273]Agreements 
1 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
2 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.
3 Send an LS to SA3 to check whether the MBS interest information can be reported by the UE before security activation. 
4 FFS whether the MII is reported via UEAssistanceInformation or a new RRC message.
5 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.
In this contribution, we would like to discuss the open issues related to broadcast service continuity as below,
· MBS interest indication;
· Neighbour cell information;
· Frequency prioritization.
[bookmark: _Hlk76572957]2. Discussion
2.1 MBS interest indication
[bookmark: _Hlk84858411][bookmark: _Hlk76569472][bookmark: _Hlk85182931][bookmark: _Hlk78903045][bookmark: _Hlk85180571][bookmark: _Hlk85183071]In LTE, MBMS interest indication mechanism is a key feature to guarantee MBMS service continuity for an RRC_CONNECTED UE. According to TS36.331[1], The LTE MBMS interest indication will inform E-UTRAN of MBMS frequencies list on which the UE is capable of simultaneously receiving MBMS, e.g. not just from the perspective of CA band combination, but mainly from the perspective of UE buffering and processing capability to avoid UE reporting useless MBMS frequencies that exceed its reception capability. It means that frequencies indicated in MBMS interest indication implicitly indicate that the UE is capable of simultaneously receiving MBMS on the set of MBMS frequencies of interest. Besides, the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies of interest. So, we have the following observations,
Observation 1: In LTE, the UE is capable of simultaneously receiving SC-MRBs on the set of MBMS frequencies of interest.  
Observation 2: In LTE, the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies of interest.
[bookmark: _Hlk85181770][bookmark: _Hlk85181963]Regarding the NR MBS interest indication, we think it should follow the LTE MBMS interest indication, i.e., UE should only report the set of MBS frequencies of interest the UE is capable to simultaneously receive, and UE should only report the set of MBS broadcast frequencies of interest in case the UE supports at least one band combination containing this set of frequencies. Because the band combination is the UE’s basic capability, UE can't receive the reported frequencies if the band combination doesn’t contain reported frequencies, i.e., the reported frequencies are useless. But also, same as the analysis above, e.g. not just from the perspective of CA band combination, but mainly from the perspective of UE buffering and processing capability to avoid UE reporting useless MBMS frequencies that exceed its reception capability, UE should only report the set of MBS frequencies of interest the UE is capable to simultaneously receive. Therefore, we have the following proposal,
[bookmark: _Hlk85182896]Proposal 1: In NR MBS interest indication, UE should only report the set of MBS frequencies of interest the UE is capable to simultaneously receive and at least one band combination containing this set of frequencies.
[bookmark: _Hlk85201128][bookmark: _Hlk85184415]In the [Post 115-e][091] email discussion, we have discussed whether UE can receive MBS broadcast service from an SCell/non-serving cell or not. In our understanding, it is up to UE capability as LTE. Besides, in LTE SC-PTM, two capability parameters(i.e., scptm-SCell-r13 and scptm-NonServingCell-r13) are introduced to report UE’s MBMS reception capability on an SCell or a non-serving cell of frequency indicated in an MBMSInterestIndication message. Therefore, the network will provide the MBMS service on PCell/SCell/non-serving cell to UE based on these two capability parameters and the MBMSInterestIndication message from UE. So we have the following observations,
[bookmark: _Hlk78991439][bookmark: _Hlk78991553]Observation 3: In LTE SC-PTM, scptm-SCell-r13 is defined to indicate whether RRC_CONNECTED UEs support MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, when an SCell is configured on that frequency.
[bookmark: _Hlk78991459][bookmark: _Hlk78992052][bookmark: _Hlk78904209]Observation 4: In LTE SC-PTM, scptm-NonServingCell-r13 is defined to indicate whether RRC_CONNECTED UEs support MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, where a serving cell may be additionally configured.
As for NR MBS, capability parameters related to the MBS reception capability on an SCell or a non-serving cell of frequency indicated in an MBS interest indication message should also be defined. Because these capability parameters are beneficial for the network to better configure the MBS services for UE according to the UE’s capability and interest and network’s situation, etc. So, we have the proposals below,
Proposal 2: In NR MBS, the capability parameter should be defined to indicate whether RRC_CONNECTED UEs support to receive broadcast service on a frequency indicated in an MBS interest indication message, where an SCell is configured.
Proposal 3: In NR MBS, the capability parameter should be defined to indicate whether RRC_CONNECTED UEs support to receive broadcast service on a frequency indicated in an MBS interest indication message, where a serving cell may be additionally configured.
Regarding the RRC message for MBMS interest indication, several options have been discussed. Considering that LTE SC-PTM had fully discussed the content and initiation conditions of MBSInterestIndication message for all kinds of cases, MBMSInterestIndication message can be reused in NR MBS to save work time and standard effort. Therefore, we have the following proposal, 
Proposal 4: New RRC message (e.g. MBSInterestIndication) is used to indicate MBS interest indication.
[bookmark: _Hlk79148790]2.2 Neighbour cell information
According to TS23.247[2], the definition of broadcast communication service is a 5GS communication service in which the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast coverage area are authorized to receive the data). Besides, when the UE moves into the NG-RAN node not supporting 5MBS within the broadcast service area, how the UE get the same content via application level is out scope of this specification. So, it means that All UEs in the broadcast service area can receive the related broadcast service. More specifically, UEs in the cell having the MBS capability will obtain the broadcast service via the shared delivery mode and UEs in the cell not having the MBS capability will obtain the broadcast service via the method out of the scope of this specification. So, we have the following observation,
[bookmark: _Hlk83200068][bookmark: _Hlk84856655][bookmark: _Hlk85188121]Observation 5: Based on TS23.247, when the UE moves into NG-RAN node not supporting 5MBS within the Broadcast MBS service area, how the UE get the same content via application level is out scope of this specification.
[bookmark: _Hlk85189316]Regarding the case proposed by the observation above, even though how the UE get the same content via application level is out scope of this specification, UE should know that it moves into an NG-RAN node or cell not supporting 5MBS(i.e., not having 5MBS capability). As for the specific mechanism, In LTE, for each MBMS service provided using SC-PTM, E-UTRAN indicates in the SC-MCCH and SC-MTCH the list of neighbour cells providing this MBMS service so that the UE can request unicast reception of the service before changing to a cell not providing the MBMS service using SC-PTM. The detailed content is as follows,
SCPTMConfiguration message
-- ASN1START

SCPTMConfiguration-r13 ::=		SEQUENCE {
	sc-mtch-InfoList-r13			SC-MTCH-InfoList-r13,
[bookmark: _Hlk60824611]	scptm-NeighbourCellList-r13		SCPTM-NeighbourCellList-r13			OPTIONAL,	-- Need OP
	lateNonCriticalExtension		OCTET STRING						OPTIONAL,
	nonCriticalExtension			SCPTMConfiguration-v1340			OPTIONAL
}

SCPTMConfiguration-v1340 ::= SEQUENCE {
	p-b-r13								INTEGER (0..3)			OPTIONAL,	-- Need ON
	nonCriticalExtension				SEQUENCE {}				OPTIONAL
}

-- ASN1STOP
SC-MTCH-InfoList information element
-- ASN1START

SC-MTCH-InfoList-r13 ::=			SEQUENCE (SIZE (0..maxSC-MTCH-r13)) OF SC-MTCH-Info-r13

SC-MTCH-Info-r13 ::=				SEQUENCE	{
	mbmsSessionInfo-r13						MBMSSessionInfo-r13,
	g-RNTI-r13								BIT STRING(SIZE(16)),
	sc-mtch-schedulingInfo-r13				SC-MTCH-SchedulingInfo-r13			OPTIONAL,	-- Need OP
	sc-mtch-neighbourCell-r13				BIT STRING (SIZE(maxNeighCell-SCPTM-r13))	OPTIONAL,	-- Need OP
	...,
	[[	p-a-r13								ENUMERATED {
												dB-6, dB-4dot77, dB-3, dB-1dot77,
												dB0, dB1, dB2, dB3}		OPTIONAL	-- Need ON
	]]
}
[bookmark: _Hlk85188398][bookmark: _Hlk83200179][bookmark: _Hlk85189129][bookmark: _Hlk85792451]Observation 6: For each MBMS service provided using SC-PTM, E-UTRAN indicates in the SC-MCCH and SC-MTCH the list of neighbour cells providing this MBMS service so that the UE can request unicast reception of the service before changing to a cell not providing the MBMS service using SC-PTM.
As for the specific mechanism for NR MBS, we think the LTE mechanism can be reused. Because a neighbour cell not having the MBS capability and within the broadcast service area can’t be in the list of neighbour cells providing this broadcast service indicated by gNB. By this mechanism, UE will know that it moves into an NG-RAN node or cell not supporting 5MBS(i.e., not having 5MBS capability). Then as LTE, UE can request unicast reception of the service before changing to a cell not providing the MBS service. Therefore, we have the following proposal,
Proposal 5: For each broadcast service in NR MBS, gNB may indicate a list of neighbour cells where this ongoing broadcast MBS service provided in the current cell are also provided, as LTE SC-PTM.
2.3 Frequency prioritization
[bookmark: _Hlk85201644][bookmark: _Hlk85792559]In the [Post 115-e][091] email discussion, we have discussed whether SIBx(“MCCH’s scheduling information” MBS SIB) and SIBy(i.e. “service continuity” MBS SIB) can be on demand or not. We think SIBx and SIBy can be on demand. Because on demand mechanism is signalling efficient especially for the case in which there aren’t any UEs interested in the broadcast service in the cell. Besides, the network can always send SIBx and SIBy when there is broadcast service data and to avoid service interruption during cell reselection. So, we have the following proposal,
Proposal 6: SIBx(“MCCH’s scheduling information” MBS SIB) and SIBy(“service continuity” MBS SIB) can be available on demand.
One of the conditions of frequency prioritization during the MBS broadcast session is the reselection candidate cell is broadcasting SIBx. Considering that SIBx can be available on demand, so UE may consider the frequency for prioritization in case SIBx is included in SI-SchedulingInfo in SIB1 of the reselection candidate cell. UE doesn’t need to read the SIBx in the reselection candidate cell, which is also beneficial for UE power saving. Therefore, we have the proposal below,
Proposal 7: UE may consider the frequency for prioritization in case SIBx(“MCCH’s scheduling information” MBS SIB) is included in SI-SchedulingInfo in SIB1 of the reselection candidate cell.
3. Conclusions
Based on the analysis given above, we have the following observations and proposals:
- MBS interest indication
Observation 1: In LTE, the UE is capable of simultaneously receiving SC-MRBs on the set of MBMS frequencies of interest.  
Observation 2: In LTE, the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies of interest.
Observation 3: In LTE SC-PTM, scptm-SCell-r13 is defined to indicate whether RRC_CONNECTED UEs support MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, when an SCell is configured on that frequency.
Observation 4: In LTE SC-PTM, scptm-NonServingCell-r13 is defined to indicate whether RRC_CONNECTED UEs support MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, where a serving cell may be additionally configured.
Proposal 1: In NR MBS interest indication, UE should only report the set of MBS frequencies of interest the UE is capable to simultaneously receive and at least one band combination containing this set of frequencies.
Proposal 2: In NR MBS, the capability parameter should be defined to indicate whether RRC_CONNECTED UEs support to receive broadcast service on a frequency indicated in an MBS interest indication message, where an SCell is configured.
Proposal 3: In NR MBS, the capability parameter should be defined to indicate whether RRC_CONNECTED UEs support to receive broadcast service on a frequency indicated in an MBS interest indication message, where a serving cell may be additionally configured.
Proposal 4: New RRC message (e.g. MBSInterestIndication) is used to indicate MBS interest indication.
- Neighbour cell information
Observation 5: Based on TS23.247, when the UE moves into NG-RAN node not supporting 5MBS within the Broadcast MBS service area, how the UE get the same content via application level is out scope of this specification.
Observation 6: For each MBMS service provided using SC-PTM, E-UTRAN indicates in the SC-MCCH and SC-MTCH the list of neighbour cells providing this MBMS service so that the UE can request unicast reception of the service before changing to a cell not providing the MBMS service using SC-PTM.
Proposal 5: For each broadcast service in NR MBS, gNB may indicate a list of neighbour cells where this ongoing broadcast MBS service provided in the current cell are also provided, as LTE SC-PTM.
- Frequency prioritization
Proposal 6: SIBx(“MCCH’s scheduling information” MBS SIB) and SIBy(“service continuity” MBS SIB) can be available on demand.
Proposal 7: UE may consider the frequency for prioritization in case SIBx(“MCCH’s scheduling information” MBS SIB) is included in SI-SchedulingInfo in SIB1 of the reselection candidate cell.
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