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1. Introduction
The revised work item on NR Multicast and Broadcast Services (MBS) was approved in RAN#88 [1]. RAN2 agreed the two delivery modes, i.e., delivery mode 1 for multicast sessions received by UEs in Connected, and delivery mode 2 for broadcast sessions received by UEs in all RRC states [2]

 REF _Ref64569533 \w \h 
[3]. So, for delivery mode 2, the service continuity in RRC IDLE/INACTIVE is important and RAN2 achieved good progress on this issue [4]

 REF _Ref89353787 \w \h 
[5]. 
In this contribution, the remaining issues of idle mode procedure for broadcast service continuity are discussed. 
2. Discussion 
2.1. Cell reselection priority handling 

2.1.1. MBS SIB check during cell reselection 
RAN2#115e agreed the UE behaviours on cell reselection priority handling as follows [4]: 
	For IDLE / INACTIVE: 

· 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 is allowed to prioritize the MBS frequency of interest when the UE is only capable of receiving the MBS service by camping on the MBS frequency, as LTE SC-PTM. 


These UE behaviours reuse the LTE eMBMS specification [6]. However, one difference between NR MBS and LTE eMBMS is that NR supports On-demand SI mechanism [7]. With On-demand SI, the gNB may decide whether a SIB is “broadcasted” or “not broadcasted”. The SIBs “not broadcasted” is provided on-demand basis, i.e., upon the on-demand SI request from the UE. In fact, RAN2#116-e agreed SIBs for MBS can be provided on-demand [5]: 
	· SIBx and SIBy can be available on-demand, same as other SIBs (no additional specification impact)


In case of On-demand SI, the agreed statement “when the cell of the MBS frequency provides MBS SIB carrying the MCCH configuration” [4] (as marked in yellow above) is problematic since there may be two different interpretations: 

· Interpretation 1: The UE checks whether MBS SIB is actually broadcasted by the neighbour cell. In this case, if MBS SIB is “not broadcasted” during cell reselection, the UE either considers the frequency for the cell is not prioritized or sends the on-demand SI request to the cell. 
· Interpretation 2: The UE checks whether MBS SIB is able to be broadcasted by the neighbour cell. In this case, the UE only checks SIB1 if MBS SIB is available, regardless of whether MBS SIB is “broadcasted” or “not broadcasted”. 
In our understanding, Interpretation 1 does not make sense since it’s different from the intended behaviour. In addition, it causes significant UE power consumption and cell reselection delay if the UE needs to send the on-demand SI request in each neighbour cell. 
On the other hand, Interpretation 2 is aligned with the intended behaviour, but the agreement does not depict it correctly, as it’s still captured as an example in the current Running CR [8]. 
	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).


Given the discussions above, the specification should clearly capture the intended behaviour, based on Interpretation 2. 
Proposal 1 RAN2 should agree that “when the cell of the MBS frequency provides MBS SIB” in their agreement means that the MBS SIB is able to be provided by the cell, regardless of whether it’s “broadcasted” or “not broadcasted” due to On-demand SI. 
2.1.2. Priority of information between SIBy/MCCH and USD 
The editor’s note is captured in the current running CR [8], as follows: 
	Editor’s note:
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.


RAN2#116-e confirmed the frequency information should be provided in USD as follows [5], and requested SA2 to specify the mapping between MBS service and frequency in upper layer signalling [9]. 
	· RAN2 think frequency info in USD is useful (at least for some use cases)


In addition, RAN2#116-e agreed the frequency information in SIB is always prioritized over one in USD [5]: 

	· 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


On top of these agreements, however, further consideration is needed on the UE behaviour when the information is not provided in SIBy (and MCCH) but it is in the USD, i.e., the second editor’s note above.  For the frequency(s) indicated in USD, the following cases would be considered as the reasons why the gNB does not provide the frequency information in SIBy (and/or the neighbour cell information in MCCH, if agreed). 
· The gNB intentionally withhold certain frequency information: 

· Case 1: The gNB wants to prevent the UEs from prioritizing the frequency, since the gNB knows the neighbour frequency/cell does not provide the concerned MBS services due to e.g., congestion; or, 

· Case 2: The gNB intends to make the UEs use USD to determine the frequency of interest, e.g., since all the cells on the frequency provide the concerned MBS services as a deployment policy. 
· The gNB does not know the neighbour’s operational information: 

· Case 3: The gNB has no information for the UEs, in case there is no OAM configuration and/or no signalling exchange between gNBs. 

Considering these cases, it’s difficult to define one deterministic UE behaviour since it’s different in various gNB implementations and/or deployment policies which case should be applied.  In any case, it’s obvious the UE cannot know the gNB’s intention and/or deployment policy.  So, the UE needs to be informed by the gNB (or in USD) whether it’s allowed to prioritize the frequency of interest in the USD. It’s FFS whether such an indication is provided in SIB or USD. 
Proposal 2 RAN2 should discuss if the UE is indicated (e.g., in SIB) whether it’s allowed to prioritize the frequency of interest in USD, when the frequency is not provided in SIBy. 
2.1.3. Stop of prioritization of frequency 
The editor’s note is captured in the current running CR [8], 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:
[…]

1) The reselection candidate cell is providing SIBx, or the cell reselected by the UE due to frequency prioritization for MBS is providing SIBx;
[…]
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..


In our understanding, the editor’s note above originally came from the case when the UE prioritizes a frequency (i.e., based on the frequency information in the USD or SIBy from the source cell), yet the reselected cell did not provide SIBx. Such a mismatch in the cell reselection procedure may happen, since the processes such as the priority handling, the measurement and the cell reselection are sequentially performed in the specification [7], and it could be assumed that the frequency information is only used in the priority handling process, i.e., the measurement process and the cell reselection process are performed as it is in the legacy procedure. 
Considering the UE has checked the cell that provides SIBx before the reselection, i.e., it’s confirmed once the cell is capable of MBS service, the case is caused by one of the following conditions: 

· Condition 1: The UE checks SIBx of the non-best cell; or, 

· Condition 2: The UE moves from the cell broadcasting SIBx to the cell not broadcasting SIBx, after the frequency prioritization. 
For Condition 1, it can be easily solved by a simple limitation (or Note) in specification, e.g. the SIBx check should be done in the best cell. Though, it may be considered to be up to UE implementation. 
For Condition 2, it can be also solved by another simple limitation (or Note), e.g., the SIBx check should be done in the candidate cells taking UE mobility into account. Though, it may be also considered to be up to UE implementation. 
Proposal 3 RAN2 should specify (or add Note) that the UE should check SIBx of the best cell (or the higher ranked cells, if needed for UE mobility). 
A similar scenario should be considered for the case when the UE notices the MBS service of interest is not provided in the reselected cell, after cell reselection. This may happen since the UE only checks whether SIBx is broadcasted, i.e., SIBx currently does not inform the UE of available MBS services (e.g., TMGI). So, the UE acquires MCCH after the cell reselection to that cell, but MCCH may not include the MBS service of interest.  
It should be considered that the issue in the editor’s note can be subset of this scenario. In this case, it’s natural for the UE to no longer consider the frequency of this cell to be the highest priority, to solve both issues.  
Note: it’s assumed some cells on a frequency may not provide an MBS service even if the frequency is mapped to the MBS service in SIBy, since it’s assumed to be up to gNB implementation whether the MBS service is provided at the end.
Proposal 4 RAN2 should agree that the UE should stop prioritizing the frequency if the reselected cell does not provide the MBS service of interest. 
Regarding the specification impact of the editor’s note and Proposal 4, the word “the cell reselected by the UE due to frequency prioritization for MBS” in the current Running CR [8] may be a bit unclear, since it may give an impression that “the cell reselected by the UE” is valid only for a while after the cell reselection. However, “the cell reselected by the UE” is actually the current serving cell, which should be clarified in the specification. 

Proposal 5 RAN2 should add a clarification that “the cell reselected by the UE due to frequency prioritization for MBS” is just the current serving cell from the UE point of view. 

An example of changes due to Proposal 3 and Proposal 5 are shown below. 
	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 providing SIBx, or the cell reselected by the UE due to frequency prioritization for MBS, i.e., the current serving cell, is providing SIBx;
[…]

NOTE X: The UE should check SIBx of the best cell when the UE evaluates the reselection candidate cells for MBS. 


3. Conclusion 
In this contribution, the details of control plane aspects in NR MBS are discussed, focusing on mainly delivery mode 2. The possible solutions for remaining issues in Stage-2 and Stage-3 are provided.  RAN2 is kindly asked to take into account the observations and proposals below: 
Proposal 1
RAN2 should agree that “when the cell of the MBS frequency provides MBS SIB” in their agreement means that the MBS SIB is able to be provided by the cell, regardless of whether it’s “broadcasted” or “not broadcasted” due to On-demand SI.
Proposal 2
RAN2 should discuss if the UE is indicated (e.g., in SIB) whether it’s allowed to prioritize the frequency of interest in USD, when the frequency is not provided in SIBy.
Proposal 3
RAN2 should specify (or add Note) that the UE should check SIBx of the best cell (or the higher ranked cells, if needed for UE mobility).
Proposal 4
RAN2 should agree that the UE should stop prioritizing the frequency if the reselected cell does not provide the MBS service of interest.
Proposal 5
RAN2 should add a clarification that “the cell reselected by the UE due to frequency prioritization for MBS” is just the current serving cell from the UE point of view.
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