


3GPP TSG-RAN WG2 Meeting #116bis-e	R2-2201176
Electronic meeting, 17 – 25 January 2022  					 						 
									 
Agenda item:		8.1.3.1
Source:	Intel Corporation
Title:	Broadcast service continuity
Document for:		Discussion and Decision
Introduction
In RAN2#116-e meeting, following was agreed:

	⇒ 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.
⇒ RAN2 think frequency info in USD is useful (at least for some use cases).
⇒ MBS Interest indication will be sent after security activation (can still discuss whether additional optimization is needed for better BWP switching behaviour). 
⇒ 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.



In this contribution, we discuss open issues for broadcast service continuity.
Discussion
MBS interest indication
In RAN2#113-e meeting, following was agreed: “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).” 
In RAN2#115-e meeting, it was agreed that “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”. It is still not decided whether the reported MBS frequency is for broadcast only, or for both broadcast and multicast. For multicast services, although gNB is aware of the multicast sessions UE has joined, gNB is not aware of the multicast sessions UE can receive simultaneously. In multicast session procedure (TR 23.757 [1] Figure 8.2.3-1), UE might join a multicast session before gNB allocates resource for the multicast session. Therefore providing information regarding MBS frequencies UE can simultaneously receive can help gNB configure UE (e.g. CA / DC) properly taking into account UE’s preference and capabilities. In addition, RAN2#116-e meeting agreed that “the UE should only report the set of MBS frequencies of interest the UE is capable to simultaneously receive”, as in LTE. Given that interest indication is more related to the UE simultaneous reception, it is reasonable to consider multicast in addition to broadcast.
[bookmark: Proposal_MBS_interst]Proposal 1: The frequency list information in MBS interest indication is applicable to both broadcast MRB and multicast MRB. 
One open issue from RAN2#115-e is “FFS whether the MII is reported via UEAssistanceInformation or a new RRC message”. In both LTE and NR, MBS interest indication is for RRC_CONNECTED UEs only, and RRC_IDLE/INACTIVE UEs are not required to go to CONNECTED to report interest indication. Separate RRC message MBMSInterestIndication is used in LTE. One of the triggering conditions for LTE MBMSInterestIndication is the acquisition of SIB15 (TS 36.331 clause 5.8.5.1). In NR MBS TS 38.331 running CR R2-2111658 [2], similar principle is adopted so that MBS interest indication can be sent upon acquisition of SIBx1. For UEAssistanceInformation, the main trigger is the reception of RRCReconfiguration (TS 36.331 clause 5.8.5.1). Considering the different triggering conditions for MBS interest indication and UEAssistanceInformation, it is preferable to define a new RRC message for MBS interest indication.
[bookmark: Proposal_Msg]Proposal 2: A new RRC message (e.g. MBSInterestIndication) is defined for MBS interest indication. 
In RAN2#116bis-e meeting, following was agreed: “MBS Interest indication will be sent after security activation (can still discuss whether additional optimization is needed for better BWP switching behaviour)”. In R2-2110552 [3], one potential issue regarding sending MBS interest indication after security activation is discussed. UE can receive MBS in a CFR which contains initial BWP. Upon entering RRC_CONNECTED, UE uses initial BWP until reconfigured by RRCSetup or RRCResume. As the CFR is larger than initial BWP, UE cannot receive the interested MBS service until reconfiguration. According to R2-2110552 [3], the potential benefit of sending MBS interest indication before security activation is to reduce the service interruption time since MBS interest indication can be sent earlier.
For RRC resume procedure, there is no issue of sending MBS interest indication after security activation since security is already activated when UE initiates resume procedure. For RRC establishment procedure, gNB typically does not perform physical layer related reconfigurations before receiving UE capability. In addition, as discussed in companion contribution R2-2200356 [6], MBS service interruption issue can be avoided by defining in SIBx a wider initial BWP, which supersedes the legacy SIB1 configured initial BWP for MBS capable UEs.  
Therefore it is proposed to confirm the agreement that “MBS Interest indication will be sent after security activation”.
[bookmark: Proposal_Security]Proposal 3: RAN2 to confirm that MBS Interest indication will be sent after security activation.
One open issue is whether there are additional triggers to send MBS interest indication. One potential trigger discussed in email discussion “[Post115-e][091][MBS] Remaining control plane issues” [4] is BWP switching. The reason for including BWP switching as MII trigger is that MBS reception can be impacted by the BWP configuration. However, reporting of CarrierFreqListMBS-r17 in MII is not related to the BWP configuration since non-serving cells can be included in CarrierFreqListMBS-r17 as well. Related part of NR MBS TS 38.331 running CR R2-2111658 [2] is copied for information below:
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.
Unless RAN2 decides to change the MII framework, there is no need to consider BWP switching as trigger for MII.
[bookmark: Proposal_BWP]Proposal 4: BWP switching is not a trigger for MBS interest indication.
Frequency prioritization
SA2 LS S2-2109187 indicates that frequency information can be provided in upper layer signalling. One open issue for frequency prioritization is “FFS whether the UE can prioritize the frequency indicated in USD when SIBy is broadcast but does not provide the mapping for the concerned service”.
In MBS 38.304 running CR R2-2111441 [5], following conditions are specified for frequency prioritization regarding USD and SIBy, which follows what have been defined in LTE TS 36.304:
2) Either
-	One or more IDs (e.g. SAI) of that frequency are indicated in SIBy of the serving cell and the same ID(s) (e.g. SAI) is/are also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [yy], regardless of whether that frequency is included in the USD for this service, or
-	SIBy is not broadcast in the serving cell and that frequency is included in the USD of this service.
The additional condition of “prioritizing the frequency indicated in USD when SIBy is broadcast but does not provide the mapping for the concerned service” can provide signalling saving in SIBy if MBS service is transmitted in the frequency indicated in USD. Therefore flexibility is achieved and gNB only needs to provide the mapping between MBS service and frequency in SIBy if needed.
[bookmark: Proposal_Prio]Proposal 5: The UE can prioritize the frequency indicated in USD when SIBy is broadcast but does not provide the mapping for the concerned service.
Conclusion
In this contribution, we discuss service continuity aspects for broadcast service continuity, and propose the following:
Proposal 1: The frequency list information in MBS interest indication is applicable to both broadcast MRB and multicast MRB. 
Proposal 2: A new RRC message (e.g. MBSInterestIndication) is defined for MBS interest indication.
Proposal 3: RAN2 to confirm that MBS Interest indication will be sent after security activation.
Proposal 4: BWP switching is not a trigger for MBS interest indication.
Proposal 5: The UE can prioritize the frequency indicated in USD when SIBy is broadcast but does not provide the mapping for the concerned service.
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