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Introduction
Clarifications of frequency prioritization for MBS broadcast are discussed in this contribution.
[bookmark: _Toc242573354]Background
In RAN2#118-e it was agreed [1]:
· Add to 38304 in 5.2.4.1 a note (the following is the baseline) NOTE: Example scenarios in which the previous down-prioritisation may be needed includes the cases where camping is not possible on the MBS broadcast frequency, while the UE can receive the MBS broadcast service when camping on a subset of the possible cell reselection candidate frequencies, e.g. the MBS broadcast frequency belongs to a PLMN different from UE's registered PLMN.
But no revision of 38.304 was prepared in RAN2#108 [2].
Discussion
Frequency info in SIB21 and USD
NOTE 0g says that whether/how to use the frequency info in USD is up to UE implementation: 
If the MBS broadcast 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 cell reselected by the UE due to frequency prioritization for MBS is providing SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 0g: It is up to UE implementation how to use information in USD to determine whether/how to do the frequency prioritization for specific frequency/frequencies included in USD.
A possible clarification for NOTE 0g was discussed during offline #030 [1] in RAN2#118-e but it was not agreed:
NOTE 7: It is up to UE implementation  which frequency to select, when the USD provides multiple frequencies for the service the UE is interested inhow to use information in USD to determine whether/how to do the frequency prioritization for specific frequency/frequencies included in USD.
NOTE 0g is unclear and potentially misleading for the following reasons:
· It is not clear if NOTE 0g is applicable when SIB21 is not present or SIB21 is present but the FSAI-Freq mapping is not present in SIB21. The use case when NOTE 0g is applicable is unclear. 
· In bullet 2) it is specified how the UE shall use the frequency info in USD and SIB21 is present or not: 
· TMGI-FSAI in USD and FSAI-Freq in SIB21, or
· TMGI-Freq in USD and no SIB21, or
· TMGI-Freq in USD and FSAI-Freq not in SIB21
For these cases it is not up to UE implementation how to use the frequency info in USD, while NOTE 0g says that whether/how to select a frequency in the USD info is up to UE implementation. 
· If the UE ignores the frequency info in USD and the UE is on a frequency where MBS is not provided, then the UE is not able to receive MBS broadcast. It is not clear in which cases the UE is well advised to ignore the frequency info in USD.
· RAN2 did not agree explicitly whether a single TMGI can be mapped onto multiple frequencies. It is also not clear what the benefit of such mapping is, considering that the UE is re-selects from the frequency when the session ends or the UE is no longer interested. The UE is only supposed to be camped on the MBS frequency during the MBS session. But in case there is paging or uplink data the UE initiates RACH access during a session, i.e. the UE would access the prioritized frequency. In case the intention is to distribute these accesses over the frequencies where the TMGI is supported, then the frequency selection should not be left to UE implementation, because the UE implementation may select the lower frequency band for quality/coverage purposes and all UEs end up on the same frequency. Furthermore if a one-to-many mapping is supported then the UE behavior should be clarified both cases when SIB21 is present and not present.
· When SIB21 is not present and only frequency info in USD is used, the UE needs to check for SIB20 on the reselected cell. This is not clear from NOTE 0g. 
NOTE 0g needs to be clarified: 
Proposal 1: RAN2 to confirm that a TMGI can be mapped onto more than one frequency at the same geographical location.
Proposal 2: Clarify that in case multiple frequencies are prioritized that the UE treats those frequencies equally.
A TP is provided in the Annex. 
MBS broadcast reception on non-serving cell frequency
The UE continuously measures for higher priority frequencies in the background, and if the UE detects a suitable cell on a higher priority frequency, then the UE will re-select to the strongest/best ranked cell on that frequency. The highest priority frequency is not necessarily the frequency that provides MBS broadcast. And dependent on the UE capabilities/implementation, the UE may support MBS broadcast reception from a non-serving cell frequency: 
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In the example above, when camped on F1 (which is the highest priority frequency) the UE cannot receive MBS broadcast provided on F3. The UE has two options to receive MBS broadcast session:
1. The UE re-selects to F3 and receives the MBS broadcast session on serving frequency. 
2. The UE re-selects to F2 and receive MBS broadcast session on non-serving frequency. 
Typically the UE re-selects to the frequency where the MBS broadcast session is provided. But there can be different reasons why the UE cannot receive MBS on the serving frequency:
· Cell re-selection for the purpose of MBS broadcast reception shall not impact PLMN selection (i.e. NAS), i.e. the UE can only receive MBS broadcast on registered/selected/equivalent PLMN. When the UE considers the MBS frequency as the highest priority frequency, but the cell on that frequency belongs to another PLMN than the registered/selected/equivalent PLMN, then the UE will not re-select to that cell. 
· The MBS frequency is a downlink only frequency (38.101-1). A UE does not camp (nor measures) on a downlink only carrier. 
In the example the UE monitors the serving cell on F2 for Paging and System Information. And the UE acquires SIB20 on the MBS frequency. The UE is not monitoring for Paging on PDSCH on F3, except for SI-change using Paging PDCCH for SIB20.
Assuming that the UE cannot re-select to F3 (e.g. DL only carrier), then the UE should consider F3 to be of the lowest priority, which enables the UE to re-select to the second highest priority frequency F2. This use case is specified in the paragraph below:
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s), the UE may consider cell reselection candidate frequencies at which it can not receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as the SIB20 is provided by the cell on the MBS frequency which the UE monitors and as long as the condition 2) above is fulfilled for the serving cell.
The paragraph is technically correct, but at initial reading the specific use case is difficult to grasp, i.e. that the UE may receive MBS broadcast on a non-serving frequency when it cannot camp on the serving frequency where MBS is provided. The readability is also challenged because the whole paragraph is a complete sentence. 
Furthermore the wording “candidate frequencies at which it can not receive the MBS broadcast service” is somewhat misleading i.e. that point is that the UE cannot camp on those frequencies, but it can receive MBS broadcast service on that frequency. 
In the paragraph it also says “on the MBS frequency which the UE monitors”: it is not clear what the UE monitors, i.e. the UE is not monitoring Paging on the MBS frequency. But the UE receives MBS broadcast data and only monitors Paging PDCCH for SIB20 change on the MBS frequency. The UE monitors for normal Paging and SI-change on the serving cell frequency. 
To improve the readability the following clarifications are proposed: 
· Add a sentence describing the use case. If the reader understands the use case, then the paragraph is easier to read. 
· Clarify that the UE cannot camp on the MBS frequency, but it can receive MBS on that frequency. 
· Remove “which the UE monitors”. This part is unclear and confusing about what the UE monitors. Furthermore if the use case is clear then this part is not needed. Alternatively it is further clarified what the UE monitors on the MBS frequency. 
Proposal 3: Clarify the use case when UE receives MBS broadcast on non-serving cell frequency.
A TP is provided in the Annex.
MBS broadcast reception on intra-frequency neighbour cell
Normally the UE receives the MBS broadcast session from the serving cell, i.e. from the cell the UE is camped on. This implies that the UE is receiving the MBS broadcast session from the strongest/highest ranked cell on the frequency:
Observation 1: Normally the UE receives MBS broadcast session from the serving cell, i.e. strongest/highest ranked cell on the frequency.
The UE always selects the strongest/highest ranked cell on a frequency to camp on. But if the serving cell does not provide MBS or the session the UE is interested in, and the UE can receive MBS broadcast session from a neighbour cell on the same frequency, the UE could in some cases receive MBS broadcast from an intra-frequency non-serving cell:
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In the example above, all gNBs support MBS on F2, except for gNB B which supports MBS on F1. If the UE re-selects from a cell from gNB B on F1 to a cell from gNB C, then the UE should re-select to a cell of gNB C on F2. The UE should perform inter-frequency cell re-selection, and not intra-frequency cell re-selection. 
[bookmark: _Toc242573360]Proposal 4: RAN2 to confirm that MBS broadcast is not necessarily provided on a single frequency coverage layer. 
Proposal 5: RAN2 to confirm that if the serving cell does not provide the MBS broadcast session, and both intra- and inter-frequency neighbour cells provide the MBS broadcast session, the UE should perform inter-frequency cell re-selection.
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss frequency prioritization: 
Proposal 1: RAN2 to confirm that a TMGI can be mapped onto more than one frequency at the same geographical location.
Proposal 2: Clarify that in case multiple frequencies are prioritized that the UE treats those frequencies equally.
Proposal 3: Clarify the use case when UE receives MBS broadcast on non-serving cell frequency.
Observation 1: Normally the UE receives MBS broadcast session from the serving cell, i.e. strongest/highest ranked cell on the frequency.
Proposal 4: RAN2 to confirm that MBS broadcast is not necessarily provided on a single frequency coverage layer. 
Proposal 5: RAN2 to confirm that if the serving cell does not provide the MBS broadcast session, and both intra- and inter-frequency neighbour cells provide the MBS broadcast session, the UE should perform inter-frequency cell re-selection.
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Annex: TPs 
Frequency info in SIB21 and USD
<TEXT OMITTED>
If the MBS broadcast 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 cell reselected by the UE due to frequency prioritization for MBS is providing SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 0g: It is up to UE implementation how to use information in USD to determine whether/how to do the frequency prioritization for specific frequency/frequencies included in USDIn case multiple frequencies fulfil the conditions above the UE considers those frequencies to have equal priority.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s), the UE may consider cell reselection candidate frequencies at which it can not receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as the SIB20 is provided by the cell on the MBS frequency which the UE monitors and as long as the condition 2) above is fulfilled for the serving cell.
<TEXT OMITTED>
MBS broadcast reception on non-serving cell frequency
<TEXT OMITTED>
If the MBS broadcast 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 cell reselected by the UE due to frequency prioritization for MBS is providing SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 0g: It is up to UE implementation how to use information in USD to determine whether/how to do the frequency prioritization for specific frequency/frequencies included in USD.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s), the UE may consider cell reselection candidate frequencies onat which it can not camp, but it can receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as the SIB20 is provided by the cell on the MBS frequency which the UE monitors and as long as the condition 2) above is fulfilled for the serving cell.
NOTE 0h: The frequency on which the UE cannot camp, can for example be a downlink only frequency or belong to a PLMN different from the UE's registered PLMN. In such cases the UE may receive MBS broadcast service from a non-serving frequency.
<TEXT OMITTED>
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