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Introduction
In this contribution the following topics are discussed:
· Reception of concurrent MBS sessions
· Priority ordering in mbs-Servicelist and mbs-FreqList
· Request and release of unicast bearer when PTM is (not) available
[bookmark: _Toc242573354]Discussion
[bookmark: _Hlk127164381]Reception of concurrent MBS sessions
In certain use cases it is beneficial or required to support reception of concurrent MBS sessions in the UE. For example in mission critical communications the user may join multiple groups because the user wants to continuously monitor what is going on in the different groups. It is possible that the floor is granted in two sessions at the same time and two people are speaking at the same time. In such case a priority configured in the UE (implementation) can determine which session is put on speakers among the sessions for which activity is detected: 
Observation 1: There can be use cases where concurrent reception of MBS sessions in the UE is beneficial or required.
If the UE does not support concurrent reception then the switch between sessions is comparable with a hard handover. And dependent how quickly the switch can be performed, there is a noticeable gap or not. In case of MBS multicast the UE would be required to leave the old session and join the new session to perform the switch. In case of MBS broadcast the UE needs to release the old MRB and needs to configure the new MBR. Especially with MBS multicast a noticeable interruption time can be expected. 
A UE supporting MBS is not required to support reception of one session at a time. The number of concurrent sessions the UE supports depends on additional optional UE capabilities and gNB configuration:
[bookmark: _Hlk127090931]UE capability:
· #MRBs:
· Multicast:
· A UE shall support 16 #DRBs, including multicast MRBs and unicast DRBs
· A UE may support up to 16 additional MRBs to the 16 #DRBs (maxMRB-Add-r17)
· Broadcast: 
· A UE shall support at least 4 MRBs
· #G-RNTIs:
· Multicast:
· A UE shall be able to monitor at least one G-RNTI
· A UE may indicate to support up to 8 G-RNTIs in total (maxNumberG-RNTI-r17)
· Broadcast:
· A UE shall be able to monitor at least one G-RNTI
· A UE may support additional G-RNTIs, but this is not signalled to the gNB
· #frequencies:
· Multicast:
· UE can receive multicast on PCell, and optionally on SCell as well, but not simultaneously. 
· Broadcast:
· Connected: UE can receive broadcast on PCell, and optionally on SCell as well, but not simultaneously.
· Idle/Inactive: Up to UE implementation (who knows)
gNB configuration: 
· G-RNTI to session mapping (1:1 or 1:many)
· #MRBs per session
· Session to frequency mapping (1:1 or or 1:many)
It is perhaps reasonable to assume that typically there is a 1:1 mapping between G-RNTI and session. Mapping multiple sessions onto the same G-RNTI enables also a basic UE to receive multiple sessions, but it has the following disadvantages:
· [bookmark: _Hlk127163735]Each session has its own QoS flow(s), which may require a different configuration (e.g. PTM DRX, HARQ, etc)
· A UE may receive data of a session it is not interested in or data of a session it has not joined. This increases the UE power consumption and processing to receive a particular single session. 
· An optimum 1:many mapping may also be difficult to determine:
· In idle/inactive the gNB does not know what sessions the UE is interested in.
· In connected mode the UEs may show interest and join different non-overlapping sets of sessions. 
The #MRBs is not expected to be the limiting factor for a UE to support concurrent sessions (e.g. 3 or 4), but the #G-RNTIs is expected to be the limiting factor. Based on the analysis above:
[bookmark: _Hlk127163607]Proposal 1: In case the UE needs to support concurrent MBS sessions the UE needs to support multiple G-RNTIs.
There are no restrictions defined in the number of sessions the UE may join, but the UE may join sessions that it is not capable to receive simultaneously: 
Observation 2: The UE may join multiple sessions which it may not be able to receive simultaneously.
In Rel-17 the UE is not informed when the gNB cannot configure the MRB for a multicast session the UE has joined, i.e. “silent discard”.  For Rel-18 possible enhancements can be considered to enable faster switching between sessions when the UE can only receive one at a time. For example the gNB can request the UE priorities when the gNB cannot configure the session the UE has joined: 
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[bookmark: _Hlk127163932]To limit the amount of signalling and to minimize the delay it is preferred to keep the signalling limited to RAN and not impact CN [1]. 
[bookmark: _Hlk127289060]Priority ordering in mbs-FreqList and mbs-Servicelist
Both the sessions and frequencies included in the MBSInterestIndication message are ordered by the UE priority (38.331):
1>	if the set of MBS frequencies of interest, determined in accordance with 5.9.4.3, is not empty:
2>	include mbs-FreqList and set it to include the MBS frequencies of interest sorted by decreasing order of interest, using the absoluteFrequencySSB for serving frequency, if applicable, and the ARFCN-ValueNR(s) as included in SIB21 or in USD (for neighbouring frequencies);
2>	include mbs-Priority if the UE prioritises reception of all indicated MBS frequencies above reception of any of the unicast bearers and multicast MRBs;
NOTE:	If the UE prioritises MBS broadcast reception and unicast/multicast data cannot be supported because of congestion on the MBS carrier(s), NG-RAN may for example initiate release of unicast bearers/multicast MRBs.
2>	if SIB20 is provided for the PCell or for the SCell:
3>	include mbs-ServiceList and set it to indicate the set of MBS services of interest sorted by decreasing order of interest determined in accordance with 5.9.4.4.
In 38.300 it says:
-	List of MBS frequencies UE is interested to receive, sorted in decreasing order of interest;
-	Priority between the reception of all listed MBS frequencies and the reception of any unicast bearer and multicast MRB;
-	List of MBS broadcast services the UE is interested to receive, in case SIB20 is provided for PCell or SCell.
In LTE the service list is not ordered.
In RRC_IDLE and RRC_INACTIVE the UE implicitly prioritizes the service(s) to receive via frequency prioritization (38.304).  
The mbs-FreqList is signalled when the UE becomes interested to receive MBS broadcast on an SCell frequency. The content of the mbs-FreqList is based on SIB21 or USD (for neighbour frequencies), i.e. it indicates the SCell frequencies where the UE would like to receive MBS broadcast. The UE can only receive MBS broadcast from one frequency, which implies that the frequency ordering implies the session(s) the UE is the most interested to receive. The gNB can use this frequency information, including the UE capabilities and the load conditions, to find a proper reconfiguration for the UE to receive MBS broadcast (on SCell or PCell) and unicast. If the selected frequency is on SCell, the gNB provides sCellSIB20-r17 in RRCReconfiguration message. After the UE has received sCellSIB20-r17 then the UE can send the mbs-ServiceList in the MBSInterestIndication message. This phase is identical to the case when the UE sends the mbs-ServiceList in the MBSInterestIndication message based on SIB20 on PCell, i.e. the UE wants to continue to receive the MBS broadcast session(s) received in RRC_IDLE or RRC_INACTIVE when transitioning to RRC_CONNECTED. 
The content of the mbs-ServiceList is based on SIB20 provided for PCell or SCell, i.e. one or more services from the mbs-SessionInfoList on the MCCH (on PCell or SCell). 
Observation 3: The signalling of the service and frequency list is not obvious after initial reading and it is beneficial when an additional clarification is added. 
For example on initial reading it might not be clear how the frequency and service priorities relate, but they are handled separately. The network does not have to handle the case that session1 has the highest priority and freq2 has the highest frequency priority while session1 is not mapped onto freq2. 
Furthermore it is assumed that the UE is interested to receive all the broadcast sessions included in the mbs-ServiceList, and that the UE does not include sessions that it cannot receive. Also note that it already says in the field description that the list includes the services the UE is receiving, i.e. receiving simultaneously:
List of MBS broadcast services which the UE is receiving or interested to receive.
Based on the MBSBroadcastConfiguration message on the MCCH and the number of G-RNTIs the UE supports, the UE can determine the sessions it is able to receive simultaneously. The gNB does not know the number of G-RNTIs the UE supports for MBS broadcast: 
Proposal 2: Add a NOTE in 38.331 to clarify:
· mbs-ServiceList and mbs-FreqList are not included in the same MBSInterestIndication message
· mbs-ServiceList applies to MBS broadcast service(s) provided on the serving frequency
· mbs-ServiceList includes the MBS broadcast service(s) the UE is able to receive simultaneously
The gNB can use this information for scheduling purposes, e.g. unicast data is scheduled around the broadcast data the UE is interested to receive. 
It is not clear to the author how the priority ordering is intended to work. In case the UE includes both mbs-ServiceList and mbs-FreqList and the UE cannot receive sessions on PCell and SCell simultaneously, is the gNB suppose to choose for the UE, and how do the priorities in service and frequency list relate to each other e.g. high priority service is on a low priority frequency?
Request and release of unicast bearer when PTM is (not) available
For service continuity in idle/inactive (section 16.10.6.5.1 in 38.300) the UE may request a unicast bearer before moving to a cell that does not provide the session via PTM: 
Mobility procedures for MBS reception allow the UE to start or continue receiving MBS service(s) when changing cells. The gNB may indicate in the MCCH the list of neighbour cells providing the same MBS broadcast service(s) as provided in the serving cell. This allows the UE, e.g., to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission. 
The UE is not required to acquire SIB20 and MCCH of the target cell, but the UE can request the unicast bearer before that. Similar service continuity enhancement applies to the frequency selection case (section 16.10.6.5.1 in 38.300): 
To avoid the need to read MBS broadcast related system information and potentially MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBS broadcast services via PTM, through the combination of the following MBS related information:
It is ambiguous what before moving to a cell means, and this should be clarified. The UE should not request a unicast bearer on a cell that provides the session via PTM, i.e. resources would be wasted. Furthermore the UE should release the unicast bearer when the is in a cell where the session is provided via PTM: 
[bookmark: _Toc242573360]Proposal 3: Clarify in 38.300 that in cell where the session is provided via PTM:
· the UE does not request a unicast bearer for that session
· the UE releases the unicast bearer that the UE requested for that session 
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following clarifications: 
Observation 1: There can be use cases where concurrent reception of MBS sessions in the UE is beneficial or required.
Proposal 1: In case the UE needs to support concurrent MBS sessions the UE needs to support multiple G-RNTIs.
Observation 2: The UE may join multiple sessions which it may not be able to receive simultaneously.
Observation 3: The signalling of the service and frequency list is not obvious after initial reading and it is beneficial when an additional clarification is added. 
Proposal 2: Add a NOTE in 38.331 to clarify:
· mbs-ServiceList and mbs-FreqList are not included in the same MBSInterestIndication message
· mbs-ServiceList applies to MBS broadcast service(s) provided on the serving frequency
· mbs-ServiceList includes the MBS broadcast service(s) the UE is able to receive simultaneously
Proposal 3: Clarify in 38.300 that in cell where the session is provided via PTM:
· the UE does not request a unicast bearer for that session
· the UE releases the unicast bearer that the UE requested for that session 
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Annex: Draft TPs
TP 38.331
<TEXT OMITTED>
MBSInterestIndication message
-- ASN1START
-- TAG-MBSINTERESTINDICATION-START

MBSInterestIndication-r17 ::= SEQUENCE {
    criticalExtensions            CHOICE {
        mbsInterestIndication-r17     MBSInterestIndication-r17-IEs,
        criticalExtensionsFuture      SEQUENCE {}
    }
}

MBSInterestIndication-r17-IEs ::= SEQUENCE {
    mbs-FreqList-r17                  CarrierFreqListMBS-r17              OPTIONAL,
    mbs-Priority-r17                  ENUMERATED {true}                   OPTIONAL,
    mbs-ServiceList-r17               MBS-ServiceList-r17                 OPTIONAL,
    lateNonCriticalExtension          OCTET STRING                        OPTIONAL,
    nonCriticalExtension              SEQUENCE {}                         OPTIONAL
}

-- TAG-MBSINTERESTINDICATION-STOP
-- ASN1STOP

	MBSInterestIndication field descriptions

	mbs-FreqList
List of MBS frequencies on which the UE is receiving or interested to receive MBS broadcast service via a broadcast MRB. The field is not present, when mbs-ServiceList is present. 

	mbs-Priority
Indicates whether the UE prioritises MBS broadcast reception above unicast and MBS multicast reception. The field is present (i.e. value true), if the UE prioritises reception of broadcast services, on frequencies indicated in mbs-FreqList, above a reception of any of the unicast bearers and multicast MRBs. Otherwise the field is absent.

	mbs-ServiceList
List of MBS broadcast services on the serving frequency which the UE is receiving or interested and capable to receive simultaneously. The field is not present, when mbs-FreqList is present



<TEXT OMITTED>
TP 38.300
<TEXT OMITTED>
[bookmark: _Toc124536308]16.10.6.5.1	Service Continuity in RRC_IDLE or RRC_INACTIVE
Mobility procedures for MBS reception allow the UE to start or continue receiving MBS service(s) when changing cells. The gNB may indicate in the MCCH the list of neighbour cells providing the same MBS broadcast service(s) as provided in the serving cell. This allows the UE, e.g., to request unicast reception of the service before moving toon a cell not providing the MBS broadcast service(s) using PTM transmission and to avoid the need to read MBS broadcast related system information and potentially MCCH. The UE releases the unicast bearer on a cell where the MBS broadcast service(s) are provided via PTM. To avoid the need to read MBS broadcast related system information and potentially MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBS broadcast services via PTM, through the combination of the following MBS related information:
-	User Service Description (USD), as defined in TS 26.346 [46];
-	SIB21, as defined in clause 7.3.1.
NOTE:	UE can request unicast reception of the service after moving to a cell not providing the MBS broadcast service(s) using PTM transmission.
In RRC_IDLE and RRC_INACTIVE, the UE applies the normal cell reselection rules with the following modifications:
-	the UE which is receiving or interested to receive MBS broadcast service(s) via PTM and can only receive these MBS broadcast service(s) via PTM while camping on the frequency providing these MBS broadcast service(s) is allowed to make this frequency highest priority when the conditions described in TS 38.304 [10] are met;
-	when the MBS broadcast service(s) which the UE is interested in are no longer available (after the end of the session) or the UE is no longer interested in receiving the service(s), the UE no longer prioritises the frequency providing these MBS broadcast service(s).
<TEXT OMITTED>
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