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Introduction
In this contribution, we discuss remaining issues on RRC aspects which are not covered by other agenda items under NR MBS. More specifically, the following aspects are covered,
· Common DRX configuration for multiple G-RNTIs
· Procedure to stop the multicast reception
· Local multicast service
· Area specific PTM configuration
· MBS UE Capability
Discussion
Common DRX configuration for multiple G-RNTIs
RAN2 has agreed that DRX configuration is configured on a per G-RNTI basis, according to to RAN2#115e agreement as in [1],
	For multicast PTM transmission, Multicast DRX pattern is configured on a per G-RNTI basis (i.e. independent of legacy UE-specific DRX for unicast transmission).


And the ASN.1 structure defined in 38.331 CR [2] according to the agreement is as below,
	MAC-CellGroupConfig ::=             SEQUENCE {
    drx-Config                          SetupRelease { DRX-Config }                                     OPTIONAL,   -- Need M
    schedulingRequestConfig             SchedulingRequestConfig                                         OPTIONAL,   -- Need M
    ……
[[
    g-RNTI-ConfigToAddModList-r17        SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF G-RNTI-Config-r17          OPTIONAL, -- Need N
    g-RNTI-ConfigToReleaseList-r17       SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF G-RNTI-ConfigId-r17        OPTIONAL  -- Need N
]]
}

DataInactivityTimer ::=         ENUMERATED {s1, s2, s3, s5, s7, s10, s15, s20, s40, s50, s60, s80, s100, s120, s150, s180}

G-RNTI-Config-r17 ::=                   SEQUENCE {
    g-RNTI-ConfigId-r17						G-RNTI-ConfigId-r17,
	g-RNTI-r17                          		RNTI-Value,
    drx-ConfigPTM-r17                  		SetupRelease { DRX-ConfigPTM-r17 }                            OPTIONAL   -- Need M
}



It is possible that same DRX configuration is used for multiple G-RNTIs as discussed in email 091 [4]. However, the current ASN.1 structure already supports this. The same DRX configuration can be configured for each G-RNTI, and it should be rare case to use same DRX configuration for multiple G-RNTI, so we can just leave it to NW implementation, i.e. no further signaling optimization is needed.
Proposal 1: To support same DRX configuration for multiple G-RNTIs, no signaling optimization is needed. 
Procedure to stop the multicast reception
A UE receiving a multicast session may decide to stop the multicast reception for some reasons (e.g. not interested in a multicast session anymore).In this case,UE can stop the multicast reception by initiating the MBS Session Leave procedure as specified in SA2 spec, clause 7.2.2.2 in [3].During this procedure, NG-RAN is supposed to release the relevant MBS configuration when CN indicate UE has left the group.
Proposal 2: gNB sends RRC Reconfiguration message to UE to release the relevant MBS configuration when CN indicates that UE has left the group.
In addition to the network-controlled manner above to stop the multicast reception, UE should also have the liberty to stop monitor the G-RNTI immediately by itself when it is not interested in the service anymore, but no need to wait for network to release the related MBS configuration.
it seems not possible with the signaling structure in the current 38.331 running CR [2], the multicast session id(i.e. TMGI) is included in IE “MRB-ToAddMod-r17”  whereas the G-RNTI list to monitor is included in IE “MAC-CellGroupConfig”,and there is no association between them.
	MRB-ToAddModList-r17 ::=                    SEQUENCE (SIZE (1..maxMRB-r17)) OF MRB-ToAddMod-r17

MRB-ToAddMod-r17 ::=                        SEQUENCE {
    tmgi-r17								TMGI-r17												  OPTIONAL,   -- Cond MRBSetup
    mrb-Identity-r17                            MRB-Identity-r17,
    reestablishPDCP-r17                         ENUMERATED{true}                                        OPTIONAL,   -- Need N
    recoverPDCP-r17                             ENUMERATED{true}                                        OPTIONAL,   -- Need N
    pdcp-Config-r17                             PDCP-Config                                             OPTIONAL,   -- Cond PDCP
    ...
}



	MAC-CellGroupConfig ::=             SEQUENCE {
    drx-Config                          SetupRelease { DRX-Config }                                     OPTIONAL,   -- Need M
    schedulingRequestConfig             SchedulingRequestConfig                                         OPTIONAL,   -- Need M
……
    enhancedSkipUplinkTxConfigured-r16  ENUMERATED {true}                                               OPTIONAL    -- Need R
    ]] ,
[[
    g-RNTI-ConfigToAddModList-r17        SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF G-RNTI-Config-r17          OPTIONAL, -- Need N
    g-RNTI-ConfigToReleaseList-r17       SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF G-RNTI-ConfigId-r17        OPTIONAL  -- Need N
]]
}


Therefore, UE have no idea which G-RNTI is used for which multicast session(i.e. TMGI), then UE is not able to stop monitor the G-RNTI for the multicast session not interested by itself. 
Proposal 3: UE can stop the G-RNTI monitoring autonomously if not interested in the service anymore.
Proposal 4: UE should be aware of the association between G-RNTI and multicast session id (i.e. TMGI).
Local multicast service
A multicast service can be a local multicast service which is transmitted in a local service area. And the local service area may change (i.e. a NG-RAN node may be in the local service area previously and not in the updated local service area anymore). NG-RAN node is supposed to configure the UE not to receive the MBS data over air interface when such change happens, according to SA2 spec [2] as below,
	NG-RAN node configures the UE not to receive the MBS data over air interface if it detects the UE was in the previous service area but is outside the updated MBS service area NG-RAN node may release the tunnel for the shared delivery if none of the cells/TAs of the NG-RAN node belongs to the MBS service area any more. NG-RAN node configures the UE to receive the MBS data over air interface if it detects the UE was outside the previous service area but is inside the updated MBS service area, if part of cells/TAs of the NG-RAN node belongs to MBS service area and others outside the MBS service area.


It is not mentioned in SA2 spec whether UE will leave group of the corresponding MBS session after the serving cell is removed from the local service area. 
Observation 1: It is not clear whether UE will leave group of the MBS session when the serving cell is removed from the local service area.
UE may move to idle/inactive mode and monitor multicast session activation notification (i.e. paging), when a multicast session is deactivated due to no data. Furthermore, RAN2 has agreed to use paging for multicast session activation notification, and captured in 38.331 CR as below,
	1>	for each TMGI included in pagingGroupList, if any, included in the Paging message:
2>	if the UE has joined an MBS session indicated by the TMGI included in the pagingGroupList:
3>	forward the TMGI to the upper layers;


It means if UE has joined multicast session, it will unconditionally monitor and decode paging message for the multicast session activation notification when UE is in idle/inactive mode.
Therefore, if UE does not leave group of the corresponding MBS session when the local service area changes, it may impact the UE behavior in idle/inactive mode. The procedure may be similar as multicast session deactivation, so UE will unnecessarily monitor the multicast session activation notification when UE is in idle/inactive mode,  
Proposal 5: For local multicast service, NAS is expected to inform UE when the serving cell is removed from the local service area (e.g. to not monitor for multicast session activation when UE is in idle/inactive mode).
Area specific PTM configuration
In practice broadcast services span across an area including multiple cells belonging to the same NG-RAN node or different NG-RAN nodes. If common PTM configuration is used across cells, the use of area specific PTM configuration can help to ensure better service continuity during mobility.
For cells within a DU or within a NG-RAN node, it seems not very complicated to use common PTM configuration of a specific service as resources of the cells are under the same NG-RAN node’s control. 
For inter NG-RAN nodes case, more aspects need to be considered. One aspect is how to exchange and align the PTM configuration among the NG-RAN nodes, which may be difficult but is still feasible. Moreover, this may be more up to network implementation and deployment policy. So for scalability and flexibility of deployment, area specific PTM configuration for inter NG-RAN node case can also be supported.
Proposal 6: Area specific PTM configuration (e.g. in MCCH) is supported.
MBS UE Capability
Companies have different views on whether there is a single UE capability for Broadcast and Multicast.as captured in 38.331 CR [2],
	[bookmark: OLE_LINK62][bookmark: OLE_LINK63]Editor’s note: FFS whether there is a single capability for both MBS Broadcast and MBS Multicast or a separate MBS capability.



From design perspective, multicast and broadcast are not completely independent (e.g. the concept of G-RNTI,MCCH, MTCH are common for both),but to facilitate the IOT test for multicast function and broadcast separately, it is better to define UE capability for multicast and broadcast separately.
Proposal 7: Define separate UE capability for broadcast and multicast.
In SC-PTM, UE may be not support simultaneous reception of unicast transmission and MBMS transmission in one subframe and UE can have a preference on the priority between multicast and unicast. So the UE indicates to eNB on whether it prioritizes MBMS reception over unicast. For NR MBS, some UEs may also do not have the capability to receive unicast and multicast at the same slot. Hence, to facilitate the scheduling in gNB, gNB should also be aware of whether UE prioritizes the MBS above unicast.
Proposal 8: UE interested in multicast should indicate to gNB whether it prioritizes the multicast above unicast.
In LTE SC-PTM, MBMS reception can be supported on a frequency of which a scell is configured to UE, according to [6],
	[bookmark: _Toc525990467]4.3.22.3	scptm-SCell-r13
This parameter defines whether UEs supporting SC-PTM support in RRC_CONNECTED, MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, when an SCell is configured on that frequency (regardless of whether the SCell is activated or deactivated), as specified in TS 36.331 [5].



Observation 2: In LTE SC-PTM, MBMS can be supported on scell in the case of CA.
In LTE SC-PTM, UE capability on carrier aggregation is also considered when determining whether a frequency is included in MBMS interest indication, according to [5],
	[bookmark: _Toc535571452]5.8.5.3	Determine MBMS frequencies of interest
The UE shall:
1>	consider a frequency to be part of the MBMS frequencies of interest if the following conditions are met:
……
2>	the UE is capable of simultaneously receiving MRBs and/or is capable of simultaneously receiving SC-MRBs on the set of MBMS frequencies of interest, regardless of whether a serving cell is configured on each of these frequencies or not; and
2>	the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies of interest;


Observation 3: In LTE SC-PTM, MBMS frequencies reported by UE depend on the UE capability on carrier aggregation.
When it comes to NR MBS, whether MBS is supported on scell has not been discussed yet. It is necessary to discuss it considering the possible impacts on UE capability and MBS interest indication, similar as that in SC-PTM.
It seems that there are no reasons to not support MBS on scell in the case of carrier aggregation. However, it should be confirmed with RAN1.
Proposal 9: MBS can be supported on scell in the case of carrier aggregation, to be confirmed by RAN1.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In the previous sections we made the following observations and proposals:
Common DRX configuration for multiple G-RNTIs
Proposal 1: To support same DRX configuration for multiple G-RNTIs, no signaling optimization is needed. 
How to stop the multicast reception
Proposal 2: gNB sends RRC Reconfiguration message to UE to release the relevant MBS configuration when CN indicates that UE has left the group.
Proposal 3: UE can stop the G-RNTI monitoring autonomously if not interested in the service anymore.
Proposal 4: UE should be aware of the association between G-RNTI and multicast session id (i.e. TMGI).
Local multicast service
Observation 1: It is not clear whether UE will leave group of the MBS session when the serving cell is removed from the local service area.
Proposal 5: For local multicast service, NAS is expected to inform UE when the serving cell is removed from the local service area (e.g. to not monitor for multicast session activation when UE is in idle/inactive mode).
Area specific PTM configuration
Proposal 6: Area specific PTM configuration (e.g. in MCCH) is supported.
MBS UE Capability
Proposal 7: Define separate UE capability for broadcast and multicast.
[bookmark: _GoBack]Proposal 8: UE interested in multicast should indicate to gNB whether it prioritizes the multicast above unicast.
Observation 2: In LTE SC-PTM, MBMS can be supported on scell in the case of CA.
Observation 3: In LTE SC-PTM, MBMS frequencies reported by UE depend on the UE capability on carrier aggregation.
Proposal 9: MBS can be supported on scell in the case of carrier aggregation, to be confirmed by RAN1.
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