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Introduction
For broadcast service continuity, there are some remaining issues. In this contribution, we aim at address them. More specifically, the following aspects are covered,
· Frequency prioritization
· MBS interest indication
· Support case E for broadcast 
[bookmark: OLE_LINK1]Discussion
Frequency prioritization
Determine the presence of SIBx in reselection candidate cell
As one of the conditions to prioritize a frequency for MBS, the SIBx should be broadcasted in the reselection candidate cell, according to 38.304 CR [1],
	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:
1) The reselection candidate cell is broadcasting SIBx, or the cell reselected by the UE due to frequency prioritization for MBS is providing SIBx;
Editor’s note: FFS how to determine whether the reselection candidate cell is providing SIBx (e.g. if UE can determine whether the reselection candidate cell is providing SIBx based on whether the scheduling info of SIBx is present in SIB1).
2) Either…


Regarding how to determine whether the reselection candidate cell is broadcasting SIBx, it is also discussed in email [2] , the majority view is that UE is not required to read SIBx before it reselects to the candidate cell. Instead, UE may only need to check whether SIBx is included in SI-SchedulingInfo of SIB1 of the reselection candidate cell. It is reasonable as normally UE only need to know the content of the essential system information blocks (i.e. MIB and SIB1) of the candidate cell to avoid unnecessary reselection latency caused by reading other SIBs. Furthermore, it has been agreed that SIBx can be on-demand according to RAN2 116e agreement. Utilizing the scheduling information in SIB1 to verify the availability of SIBx is a more efficient way especially for on-demand SIBx. 
However, some companies think that even SIB1 of the reselection candidate cell should not be read before UE camped on the new cell. But in our understanding to TS 38.304,UE needs to check whether the access is restricted on the candidate cell according to the MIB and SIB1 of the candidate cell, as specified in clause 5.2.4.4 and 5.3.1 of TS 38.304 [3] below,
	Clause 5.2.4.4
For the highest ranked cell (including serving cell) according to cell reselection criteria specified in clause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in clause 5.2.4.5, the UE shall check if the access is restricted according to the rules in clause 5.3.1.
If that cell and other cells have to be excluded from the candidate list, as stated in clause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.


Clause 5.3.1
Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of following fields:
……


As above, UE is supposed to exclude the candidate cell from the candidate list if the access is restricted based on the content of MIB and SIB1 of the candidate cell. Hence, during the legacy cell reselection, it is essential to read SIB1 of the candidate cell before UE camping on it.
Therefore, to perform frequency prioritization, UE should check the scheduling information in SIB1 of the reselection candidate cell to determine whether that cell is providing SIBx.
[bookmark: OLE_LINK19][bookmark: OLE_LINK23]Proposal 1: To perform frequency prioritization, UE should verify the availability of SIBx for reselection candidate cell based on the scheduling information in SIB1 of the reselection candidate cell. 
The additional TS impact of stopping frequency prioritization
When the conditions for frequency prioritization are no longer met, the UE should stop prioritizing the frequency of this cell, as agreed in last meeting,
	· 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.


The spec impact has been captured in the 38.304 CR [1] as follows:
	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:
      …
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]1) The reselection candidate cell is providing SIBx, or the cell reselected by the UE due to frequency prioritization for MBS is providing SIBx;
…
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Editor’s note: 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.
2) Either
…


Except the above captured spec impact, there is no further impact foreseen. So the FFS has been addressed and the related EN in the CR can be removed.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 2: The TS impact on stopping frequency prioritization has been reflected in the CR, and there is no other additional TS impact.
Frequency prioritization based on USD info only
In addition to the frequency prioritization based on the combination of SIBy and USD, UE also could prioritize the frequency included in USD only when SIBy is not present in the serving cell, as captured in 38.304 CR [1].   
	-	SIBy is not broadcast in the serving cell and that frequency is included in the USD of this service.
……
Editor’s note:	FFS whether frequency can be provided in USD, depending on SA2 conclusion. If it exists, 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.


For the first FFS in the EN above, SA2 has confirmed that the frequency information can be provided in USD. So we can further discuss how to use such frequency info now, according to the second FFS in the EN above. In previous discussion, some companies think the usage of USD could be more flexible, i.e. for services which are deployed on the same frequency/frequencies throughout the PLMN, the frequencies can be provided only in USD, while frequencies-SAI mapping information for other services are provided via SIBy. It seems no harm to support flexible usage of USD. 
Proposal 3: UE can prioritize the frequency indicated in USD when SIBy exists but does not provide the frequency mapping for the concerned service.
A broadcast service may be deployed on one single frequency or multiple frequencies (i.e. a service can be deployed on one frequency in a geographical area and on another frequency in another geographical area) throughout the PLMN. As a result, a service (i.e. identified by TMGI) can be mapped to one or multiple frequencies in USD.
If UE perform the frequency prioritization based on USD only due to 1) SIBy does not exists, or 2) the frequency-SAI mapping information is not present in SIBy for the interested service, then the question is which frequency is to prioritize among the frequencies in USD. It can be considered case by case as following,	Comment by 王雷: 删除s
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK53][bookmark: OLE_LINK54]1. For the TMGI mapping to single frequency case, there is no confusion. UE may consider the service is deployed on the single frequency case and can simply prioritize the single frequency in USD when receiving that broadcast service. 
2. For the TMGI mapping to multiple frequencies case, it is not clear which one of the multiple frequencies to be prioritized by UE based on the information in USD, as UE have no idea on which frequency the service is deployed nearby. It needs to be discussed further.
Proposal 4: If service is deployed on single frequency, UE can prioritize the frequency of the concerned service in USD.
Proposal 5: If service is deployed on multiple frequencies, UE cannot prioritize the frequencies of the concerned service in USD.
MBS interest indication
Message for MBS interest indication
Regarding which message (i.e. UAI message or new RRC message) is used to carry MBS interest information, it has been discussed in previous meeting and no conclusion yet. It seems flexible to use a new message from triggering and content perspective, and it should not be a big effort to define a new message. 
Proposal 6: Introduce a new RRC message for MBS interest indication.
Service interruption during RRC connection establishment
Upon entering RRC connected mode, gNB may configure an active BWP to UE, which may be before the security activation. If gNB is not aware of that UE is receiving broadcast services, the UE services may be configured an active BWP not overlapped with the broadcast CFR (located within initial BWP or broadcast specific BWP, depending on cases, e.g. case C, case E). As a consequence, the broadcast service interruption is expected when UE switches to the active BWP as instructed by gNB. In RAN2#116e meeting, it is agreed that MBS interest indication will be sent after security activation. But we can still discuss whether additional optimization is needed for better BWP switching behavior. 
If all the broadcast services are transmitted in the same CFR/BWP in the cell, it may be feasible to address this issue by simply indicating to gNB on whether UE is receiving broadcast. But first of all RAN2 should have a consensus to address such service interruption issue.  
Proposal 7: Discuss whether to avoid service interruption caused by BWP switching during RRC connection establishment.
Condition to include mbs-Services in MII message
In RRC running CR for MBS [4]，there is a EN on the condition when to include mbs-Services in MII,
	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.  


In LTE, IE “ mbms-Services” in message MBMSInterestIndication was introduced for SC-PTM in R13.The purpose is to ensure the service continuity of handover from SC-PTM cell, so naturally mbms-Services should be included in message MBMSInterestIndication only when the serving cell is a SC-PTM cell which was determined by the presence of SIB20.The same principle should be applied in NR MBS, i.e. UE should include mbs-Services in MII message only in case SIBx is scheduled by PCell.
Proposal 8：Confirm that UE should include mbs-Services in MII message only when SIBx is scheduled by Pcell, same as LTE SC-PTM.
Network control of the MII reporting
During the previous discussion, some companies have concern that UE may send a lot of MII signaling and propose to provide the possibility for network to enable/disable the MII reporting from UE, as captured in RAN2#116e agreement,
	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.


On how to enable/disable the MII reporting from UE, gNB can control it implicitly or explicitly. 
For the implicit means, as captured in the current 331 running CR [4], UE can report MII only when the SIBx1 is broadcast by the PCell,
	[bookmark: OLE_LINK2][bookmark: OLE_LINK7]Upon initiating the procedure, the UE shall:
1>	if SIBx1 is broadcast by the PCell:
……


That is to say, network can implicitly enabled/disable the MII reporting by starting/stoping the scheduling of the SIBx1.However, there may be a case that the scheduling of SIBx1 is needed but gNB does not want to receive the MII from UEs. So it seems restrictive to do it by replying on the presence of SIBx1.
As an alternative, gNB can broadcast a new indicator on whether the MII reporting is enabled/disabled. It seems such flexibility at gNB side is beneficial. 
Proposal 9：Discuss whether MII reporting is enabled/disabled by the presence of SIBx1 implicitly or explicitly indicated by gNB.
Support case E for broadcast
Broadcast specific BWP
For the cases to be supported for broadcast CFR, case E is listed as one of the potential cases in RAN1 discussion. The detailed description of case E is as below, according to RAN1#104-e agreements,
	· [Case E] the case where a CFR is defined based on a configured BWP. 
· In particular, study the following:
· whether a configured BWP for MBS is needed or not.
· whether BWP switching is needed or not.
· In this study, the configured BWP has the following properties:
· The configured BWP is different than the initial BWP where the frequency resources of this initial BWP are configured smaller than the full carrier bandwidth. 
· The CFR has the frequency resources identical to the configured BWP.
· The configured BWP needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· Note: The configured BWP is not larger than the carrier bandwidth


But RAN1 has not decided yet whether to support case E or not in R17, the issue was raised in RAN plenary meeting for decision. In RAN#94e meeting, it is decided to support case E for broadcast and RAN2 will drive the related configuration work, according to RAN#94e agreement [5],
	RAN chair: we will then go for the following proposal: Support case E, under the assumption that configuration work is driven by RAN2 and RAN2 impact is reasonable (i.e. RAN2 may decide to not support it if issues surface during WG discussions) and it is expected to have zero RAN1 impact.


According to the definition of case E, the broadcast CFR of case E is different than initial BWP. Besides, a CFR should be within a BWP, according to the CFR definition in RAN1 MBS CR [6],
	A common MBS frequency resource is a contiguous subset of common resource blocks within a bandwidth part.


Hence, to support case E, it is necessary to define a new broadcast specific BWP to contain the broadcast CFR. And to avoid unnecessary BWP switching, the broadcast specific BWP should fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP, in consistent with the definition in case E from RAN1.
Proposal 10: To support case E for broadcast, a broadcast specific BWP should be defined.
RAN2 impact of supporting case E
On the potential RAN2 impacts, it has been also discussed during the RAN#94e meeting, the majority companies agreed the following RAN2 impacts summarized by moderator, according to [7],
	1. The resources and their configuration, needed for camping, e.g. reception of CD SSB, paging etc (e.g. CORESET0), shall be the same regardless if the UE uses a MBS Broadcast CFR configuration or not, for Idle and/or Inactive mode.
2. The resources and their configuration for the access procedure including up to at least the exchange of the first two RRC messages (UL + DL) shall be the same regardless if the UE uses a MBS Broadcast CFR configuration or not.
3. If the UE needs to, the UE may indicate at transition to Connected, the need for a certain MBS Broadcast CFR configuration or equivalent indication, to assist gNB configuration for Connected mode. 
4. The Configuration restrictions / UE capabilities that determines which configuration(s) in Connected mode that allows a UE to receive MBS broadcast by CFR, is in principle not affected by additionally supporting Case E, e.g. shall not bring the the requirement of additional active BWP etc. 


We also think the above summary well reflected the potential RAN2 impacts. More specifically, for bullet 1, 2 above, the impact to broadcast UE can be avoided by requiring the CFR/BWP always fully contains CORSET#0/initial BWP. 
Proposal 11: To support case E for broadcast, the new broadcast specific BWP should fully contains CORSET#0/initial BWP.
For bullet 3, the impact to service continuity upon entering connected mode is same regardless whether case E is supported or not, which was discussed in section 2.2. For bullet 4, it just requires the active BWP contains broadcast CFR/broadcast BWP, which is common issue for Case-C and Case-E. There should be no addition configuration restrictions /UE capabilities.
Therefore, from RAN2 perspective, the only additional impact to support case E is the CFR configuration structure in SIBx, i.e. broadcast CFR is contained in a broadcast specific BWP in SIBx. Furthermore, RAN2 should request RAN1 to confirm whether there is additional impact on introducing the new broadcast specific BWP.
Proposal 12: To support case E for broadcast, the only additional RAN2 impact is to introduce broadcast specific BWP in SIBx, which contains the CFR configuration of broadcast MCCH/MTCH.
Proposal 13: Send LS to RAN1 to confirm whether there is additional spec impact on introducing the new broadcast specific BWP.
Conclusion
In this contribution, we discuss remaining aspects on service continuity of Delivery Mode 2, based on which the observations and proposals are summarized as the following. 
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Frequency prioritization
Proposal 1: To perform frequency prioritization, UE should verify the availability of SIBx for reselection candidate cell based on the scheduling information in SIB1 of the reselection candidate cell. 
Proposal 2: The TS impact on stopping frequency prioritization has been reflected in the CR, and there is no other additional TS impact.
Proposal 3: UE can prioritize the frequency indicated in USD when SIBy exists but does not provide the frequency mapping for the concerned service.
Proposal 4: If service is deployed on single frequency, UE can prioritize the frequency of the concerned service in USD.
Proposal 5: If service is deployed on multiple frequencies, UE cannot prioritize the frequencies of the concerned service in USD.
MBS interest indication
Proposal 6: Introduce a new RRC message for MBS interest indication.
Proposal 7: Discuss whether to avoid service interruption caused by BWP switching during RRC connection establishment.
Proposal 8：Confirm that UE should include mbs-Services in MII message only when SIBx is scheduled by Pcell, same as LTE SC-PTM.
Proposal 9：Discuss whether MII reporting is enabled/disabled by the presence of SIBx1 implicitly or explicitly indicated by gNB.
Support case E for Broadcast
Proposal 10: To support case E for broadcast, a broadcast specific BWP should be defined.
Proposal 11: To support case E for broadcast, the new broadcast specific BWP should fully contains CORSET#0/initial BWP.
Proposal 12: To support case E for broadcast, the only additional RAN2 impact is to introduce broadcast specific BWP in SIBx, which contains the CFR configuration of broadcast MCCH/MTCH.
Proposal 13: Send LS to RAN1 to confirm whether there is additional spec impact on introducing the new broadcast specific BWP.
Reference
[1] R2-2111441, 38_304_Running_CR_for_MBS_in_NR, CATT
[2] R2-2111510, Report of [AT116-e][051][MBS] CP continuation
[3] 38.304, User Equipment (UE) procedures in Idle mode and RRC Inactive state, v16.5.0
[4] R2-2111658, 38_331_Running_CR_for_NR_MBS_update_after_R2#116, Huawei
[5] RAN#94e, draft meeting report
[6] R1-2112924, 38.211 MBS CR
[7] RAN#94e, NWM discussion [94e-42-R17-MBS-Scope]
[bookmark: _GoBack]


1

