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Introduction
For service continuity of delivery mode 2, it has been discussed in past meetings and some agreements have been reached. The related agreements have also been captured in 38.304 CR [2] and the remaining issues have also been captured as FFS in the CR. Besides, the remaining issues on broadcast service continuity also have been discussed in email 091 [3].
In this contribution, we aim at address the remaining issues which are still controversial so far. More specifically, the following aspects are covered,
· Whether to read SIBx for frequency prioritization
· [bookmark: OLE_LINK26][bookmark: OLE_LINK27]Scenario to stop prioritizing the frequency.
· Whether to address congestion caused by frequency prioritization
· [bookmark: OLE_LINK17][bookmark: OLE_LINK18]Whether to check frequency in SIBy and frequency in USD simultaneously
· How to perform frequency prioritization based on USD only
Discussion
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Whether to read SIBx for frequency prioritization
[bookmark: OLE_LINK1]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 [2].
	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;
Editor’s note: FFS whether UE needs to read the SIBx of the candidate cell before cell reselection. As an alternative, UE may determine whether the reselection candidate cell is broadcasting SIBx based on whether the scheduling info of SIBx is present in SIB1 of the reselection candidate cell or not.
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) is/are also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [yy], or
-	SIBy is not broadcast in the serving cell and that frequency is included in the USD of this service.


Regarding how to determine whether the reselection candidate cell is broadcasting SIBx, it is also be discussed in email [3] , the majority view is that UE is not required to read SIBx (i.e. as SIB20 in LTE)  before it reselects to the candidate cell. Instead, UE may only need to check whether SIBx is included in SI-SchedulingInfo in SIB1 of the reselection candidate cell. It is reasonable as normally UE only need to acquire the essential system information blocks(i.e. MIB and SIB1) of the candidate cell to avoid unnecessary reselection latency caused by reading other SIBs.
However, some companies argue that even SIB1 of the reselection candidate cell should not be read before UE camped on the new cell. This is not correct understanding.
According to TS 38.304[4],during the cell reselection evaluation, the UE need to check whether the access is restricted on the best cell according to MIB and SIB1 of the candidate cell, as specified in clause 5.2.4.4 and 5.3.1 of TS 38.304 [4] 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:
-	cellBarred (IE type: "barred" or "not barred") 
Indicated in MIB message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.
[bookmark: _Hlk506409868]-	cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.
-	cellReservedForFutureUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs.



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, it is essential to read SIB1 of the candidate cell before UE camping on the cell.
Proposal 1: UE is not required to read the SIBx of the candidate cell when performing frequency prioritization.
Based on assumption that UE is not required to read the SIBx of the candidate cell before cell reselection, some companies further consider that SIBx can be sent in on demand manner. However, there are more aspects (e.g.to ensure the continuity of broadcast data reception) to consider when determining whether SIBx can be sent in on-demand manner.
Since both SIBx and MCCH are essential for broadcast data reception on the reselected cell, we can take the MCCH mechanism for reference. 
It is already agreed that on-demand MCCH is not supported, according to the agreement of RAN2#115e meeting [1],
	[049] On-demand MCCH mechanism is not introduced in Rel-17. 


The main reasons to not support on-demand MCCH are summarized in [6] as below,
	There is a clear majority of companies who believes that this mechanisms will cause more issues than benefits, e.g. due to impact to idle/inactive mode UEs, extra latency and service interruption during cell reselection etc.



As already mentioned above, both SIBx and MCCH are essential for broadcast data reception, so it seems on demand SIBx will cause similar issues as on demand MCCH as well, i.e. this mechanism will cause more issues than benefits, e.g. due to impact to the service continuity of idle/inactive mode UEs, extra service interruption due to request the on demand SIBx etc. The similar reasons are also applicable to SIBy. Hence, SIBx and SIBy should not be sent in on demand manner.
Proposal 2: On-demand SIBx and SIBy are not supported.
Scenario to stop prioritizing the frequency
During the discussion on the 38.304 running CR for MBS, companies have different view on which word to use (i.e. “reselected cell” or “reselection candidate cell”) when performing the frequency prioritization. The “reselection candidate cell” is used in the current version of the CR, which is different from LTE. A FFS is also captured in the 38.304 running CR [2] for further clarification on this issue.
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7]1) The reselection candidate cell is broadcasting SIBx;
Editor’s note: FFS whether UE should stop to prioritize the frequency if SIBx is not scheduled on the serving cell(i.e. reselected cell) anymore.


[bookmark: OLE_LINK21]In LTE SC-PTM, “the reselected cell” is used for the case that UE has finished the frequency prioritization and camped on the reselected cell already after cell reselection. Normally UE is supposed to treat the corresponding frequency with highest priority in the subsequent cell reselection during the broadcast session reception. But there is an exceptional case, i.e. after cell reselection, SIB20 may disappear on the new serving cell (i.e. “the reselected cell”) due to some reasons (e.g. congestion control, or service is not provided anymore). UE should stop prioritizing that frequency in this case and disperse to other frequency to avoid too many UE unnecessarily congregate on the cell of the MBS frequency.
Since the presence of SIBx is one of the conditions to prioritize the frequency, it is natural for UE to stop prioritizing that frequency when the reselected cell stops scheduling the SIBx, i.e. reuse the LTE SC-PTM mechanism.
Proposal 3: UE should stop prioritizing the frequency when SIBx is not scheduled on the reselected cell any more.

Whether to address congestion caused by frequency prioritization
With the MBS frequency prioritization, a large number of UE may camp on one MBS cell regardless of the priority assigned by network. Consequently it may result in network congestion on a MBS cell if a lot of UEs initiate RRC connection on the same MBS cell later. 
The congestion may be alleviated by network implementation (e.g.to prevent more UE to prioritize the frequency by stopping the scheduling/broadcasting of SIBx).However, it may impact MBS UEs which camps on the cell. Hence, we think RAN2 needs to discuss whether a solution is needed to avoid the congestion caused by MBS frequency prioritization.
Proposal 4: Discuss whether to address the congestion caused by MBS frequency prioritization.
[bookmark: OLE_LINK20][bookmark: OLE_LINK22]Whether to check frequency in SIBy and frequency in USD simultaneously
Regarding which frequency to prioritize when SIBy is present, it is captured in the 38.304 running CR [2] as below,
	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) is/are also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [yy], or
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Editor’s note: FFS whether frequency in USD should also be checked when One or more IDs (e.g. SAI) of that frequency are indicated in SIBy of the serving cell.


Some companies think the frequency can be prioritized only when the one or more IDs (e.g. SAI) of that frequency are indicated in SIBy for the interested service and the service is also mapped to that frequency in the USD simultaneously. Therefore, a FFS is captured in CR for this issue as above for further discussion.
Even through it is possible that frequency info is provided in both USD and SIBy for a specific MBS service, frequency information in SIBy should take precedence over the frequency information in USD. Otherwise, it makes no sense to broadcast frequency information in SIBy.
Therefore, there is no need to check the frequencies for this service in USD further if the frequency and SAI mapping info for the interested broadcast service is present in SIBy.
[bookmark: OLE_LINK19][bookmark: OLE_LINK23]Proposal 5: No need to check the frequency in USD when the frequency and SAI mapping information for the concerned service are present in SIBy.
How to perform frequency prioritization based on USD 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 SIB15 is not present in the serving cell, as captured in 38.304 CR [2]. 
	-	SIBy is not broadcast in the serving cell and that frequency is included in the USD of this service.
……
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.


The above principle simply reuses the mechanism in LTE MBMS. However, some companies think it can be more flexible, i.e. for some services which are deployed on the same frequency/frequencies throughout the PLMN, the frequencies can be provided in USD directly, while frequencies-SAI mapping information for other services are provided via SIBy. Therefore, a FFS is captured in CR for this issue as above for further discussion.
It seems no harm to have such flexibility. However, there are more aspects to consider.
Firstly, it needs some coordination among WGs, i.e. coordination on how to configure SIBy in RAN2 and how to configure USD in SA4. More specifically, 
    1. Whether the frequency information can be configured for some services in SIBy and for other services in USD.
    2. For the frequency in USD, whether it is configured only for services deployed on single frequency throughout the PLMN, or also for other deployment scenarios.
Proposal 6: it is assumed UE can prioritize the frequency indicated in USD when SIBy exists but does not provide the frequency mapping for the concerned service.
Proposal 7: Send LS to SA4 to clarify on how to coordinate between SIBy configuration and USD configuration.
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,
[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 8: If service is deployed on single frequency, UE can prioritize the frequency of the concerned service in USD.
Proposal 9: If service is deployed on multiple frequencies, FFS whether/how to prioritize the frequencies of the concerned service in USD.
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. 
Whether to read SIBx for frequency prioritization
Proposal 1: UE is not required to read the SIBx of the candidate cell when performing frequency prioritization.
Proposal 2: On-demand SIBx and SIBy are not supported.
Scenario to stop prioritizing the frequency
Proposal 3: UE should stop prioritizing the frequency when SIBx is not scheduled on the reselected cell any more.
Whether to address congestion caused by frequency prioritization
Proposal 4: Discuss whether to address the congestion caused by MBS frequency prioritization.
Whether to check frequency in SIBy and frequency in USD simultaneously
Proposal 5: No need to check the frequency in USD when the frequency and SAI mapping information for the concerned service are present in SIBy.
How to perform frequency prioritization based on USD only
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 6: it is assumed UE can prioritize the frequency indicated in USD when SIBy exists but does not provide the frequency mapping for the concerned service.
Proposal 7: Send LS to SA4 to clarify on how to coordinate between SIBy configuration and USD configuration.
Proposal 8: If service is deployed on single frequency, UE can prioritize the frequency of the concerned service in USD.
Proposal 9: If service is deployed on multiple frequencies, FFS whether/how to prioritize the frequencies of the concerned service in USD.
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