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1	Introduction
In Rel-17 when UE is released to INACTIVE, all multicast MRBs are suspended. For Rel-18, current RRC spec assumes that when UE is released to INACTIVE, all multicast MRBs associated with multicast session(s) not configured to receive in RRC_INACTIVE are suspended. In this contribution we discuss the handling of multicast MRBs associated with multicast session(s) which are configured to be received in RRC_INACTIVE. The MRB handling during transition from RRC_CONNECTED to RRC_INACTIVE,and vice versa, during cell reselection while in RRC_INACTIVE as well as when PTM configuration is updated via MCCH, are discussed.
2	Multicast MRB handling in INACTIVE
2.1	MRB handling during transition from CONNECTED to INACTIVE
When UE receiving MBS multicast in connected mode is released to inactive mode, multicast MRBs are handled in different ways:
1) 	if the MBS multicast session associated with the MRB is not provided in INACTIVE, the multicast MRB is suspended. Since the MBS session is not provided in INACTIVE, UE receiving that MBS session can be released to INACTIVE only when the MBS session is deactivated or there is temporarily no data for the session. This implies that no PDCP SDUs are transmitted for that MRB while the UE is in INACTIVE. (Rel-17 behaviour).
2)	if the MBS multicast session associated with the MRB is provided in INACTIVE and same LCID is used for the MRB in CONNECTED and INACTIVE, the MRB is continued in INACTIVE, i.e., there is no need for PDCP reestablishment nor initialisation of PDCP state variables during the state transition.
3)	if the MBS multicast session associated with the MRB is provided in INACTIVE but a different LCID is configured for the MBS session in CONNECTED and INACTIVE, the MRB cannot be continued in INACTIVE. The UE is supposed to establish a new multicast MRB for the MBS session and initialise the PDCP state variables in the same way as for broadcast MRB. The handling of the corresponding multicast MRB used in connected mode is unspecified in this case.
Observation 1: If MBS multicast session continues in INACTIVE but with a different MRB (different LCID), the behaviour of the connected mode MRB is unspecified, i.e., the connected mode MRB remains “hanging”.
When the UE is released to INACTIVE, the UE (and the gNB) stores the MRB configuration as well as the ROHC state for each MRB in the UE Inactive AS Context. The UE is supposed to restore the configuration when the UE resumes to connected state, and UE should not release any of those connected mode MRBs while the UE is in inactive mode. Therefore, we propose that if MBS multicast session continues in INACTIVE but with different MRB (different LCID), the connected mode MRB is suspended.
[bookmark: _Hlk156301866]Proposal 1: If MBS multicast session continues in INACTIVE but with a different MRB (different LCID), the connected mode MRB is suspended (not released).
2.2	MRB handling in INACTIVE when PTM config is updated via MCCH
RRC currently says that ‘the UE may perform multicast MRB modification or release/establishment when PTM configuration is updated via MCCH or when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is not synchronized within the RNA’. It is not clear when the MRB should be modified and when it should be released and a new MRB established.
Observation 2: The UE may perform multicast MRB modification or release/establishment when PTM configuration is updated via MCCH. It is not clear when MRB can be modified and when it should be released and a new MRB established.
An MRB in connected mode can only be released explicitly via UE specific RRC reconfiguration. An MRB established in inactive mode cannot be explicitly released via MCCH, MCCH simply provides a new PTM configuration which either contains the same MRB or does not. But it is unclear when the UE can modify an existing MRB and when the MRB should be released and a new established, e.g., if only a few parameters of an existing MRB changes in PTM configuration within MCCH should a new MRB be established or should the already existing one be modified. Similar to the state transition from connected to inactive mode, LCID can be used as an anchor: if the LCID is the same, the MRB shall be modified whereas if the LCID is different, the MRB shall be released and a new MRB established.
Proposal 2: When PTM configuration is updated via MCCH, the UE shall perform multicast MRB modification if the LCID associated with the MRB is the same as in the previous PTM configuration; otherwise, the UE shall perform multicast MRB release/establishment.[S749]
2.3	MRB handling during cell reselection while in INACTIVE
When the UE moves while it is in inactive mode, it makes cell reselections and multicast MRBs are handled in different ways:
1)	if the MBS multicast session is not provided in INACTIVE, the associated multicast MRBs (that were used in connected and that were suspended after transitioning into INACTIVE) remain suspended
2)	if pdcpSync is configured for a given multicast MRB and UE reselects a cell within its RNA, the MRB is continued, i.e., there is no PDCP reestablishment nor initialisation of PDCP state variables
3)	if pdcpSync is not configured for a given multicast MRB and UE reselects to another cell within the same RNA, the RRC spec currently assumes that the corresponding multicast MRB is released and a new MRB is established in the reselected cell. This currently applies even when the multicast MRB has been previously continued from connected mode.
Observation 3: When UE reselects to another cell within the same RNA and pdcpSync is not configured for a multicast MRB, the corresponding MRB is released and a new MRB for the MBS session is established in the reselected cell. This applies even if the MRB has been previously continued from connected mode.
As discussed in the previous section, the multicast MRB configuration is stored in the UE Inactive AS Context and the UE should not release any of those MRBs without UE specific RRC reconfiguration. Therefore, we propose:
Proposal 3: A connected mode MRB continued in inactive mode is suspended (not released) when the MRB cannot be continued in cell reselection (pdcpSync not configured) and a new MRB is established in the reselected cell.
However, an MRB that has been established in inactive mode shall be released at cell reselection if pdcpSync is not configured for the MRB.
2.4	MRB handling during transition from INACTIVE to CONNECTED 
MRB can be continued when UE is released to INACTIVE from CONNECTED by assigning the same LCID for the MRB. Also, when UE reselects a new cell within the RNA, the MRB can be continued if pdcpSync was configured for the MRB in RRCRelease. However, when the UE resumes from INACTIVE to CONNECTED, the MRBs cannot be continued due to an agreement made in the previous meeting:
	MRB continuity is guaranteed only when the UE transits from RRC CONNECTED to RRC INACTIVE in the same cell. 


We discuss the case when UE resumes from INACTIVE to CONNECTED and make a proposal to allow continuation of the MRB in some cases.
When UE reselects a cell outside of its RAN notification area (RNA), or reselects a cell where MCCH is not transmitted or where the MBS multicast session is not provided in inactive mode, or when UE is paged, the UE sends a resume request to the gNB. Before sending the RRCResumeRequest, the UE restores the RRC configuration and ROHC state from the stored UE Inactive AS context except pdcp-Config. The RRC configuration includes the multicast MRBs that the UE was having in connected mode before the UE was released to inactive mode either in the same cell or in a different cell. The gNB responds with RRCResume which may contain a full configuration or a delta configuration on top of the restored configuration. In the latter case, UE also restores pdcp-Config from UE Inactive AS context and performs radio bearer reconfiguration if RRCResume includes the radioBearerConfig, and resumes the multicast MRBs that are suspended. Inside radioBearerConfig it is possible to request PDCP reestablishment for some MRBs and also provide the initialRX-DELIV to initialise the PDCP state variables.
Depending on the MRB and MBS multicast session there are at least three different kinds of restored MRBs:
1)	MRBs that are suspended since the associated MBS session cannot be received in inactive mode; for such MRBs no MBS data is sent while the UE is in inactive mode (Rel-17 behaviour).
2)	MRBs that are continued in inactive mode (same LCID) and are continued also in cell reselection (pdcpSync); for such MRBs, the UE has been receiving MBS data also while in inactive mode and therefore, the PDCP state variables can be assumed to be up-to-date.
3) MRBs for which the associated MBS multicast session was provided also in the inactive mode but via a different MRB. According to current spec they are either released in cell reselection or they are “hanging”. In the previous sections we propose them to be suspended. The resuming UE has stopped receiving MBS data via these MRBs although MBS data is sent via these MRBs for other UEs in connected mode. The resuming UE typically has received the same MBS session via another MRB established in inactive mode. The PDCP state variables of these MRBs are typically not up-to-date.
When UE resumes the multicast MRBs, for cases 1) and 2) above the PDCP state variables can be assumed to be up-to-date and therefore, no PDCP reestablishment nor initialisation of PDCP state variables is needed whereas for case 3) PDCP has to be reestablished with initialRX-DELIV since the PDCP state variables most probably are not up-to-date and PDCP behaviour for those MRBs would be unpredictable if continued. The problem is that based on the stored UE Inactive AS context fetched from the cell which released the UE to INACTIVE, the gNB only knows that UE was having these MRBs when it was last time in connected mode but does not have any knowledge whether the MRB has been used in INACTIVE or whether the MBS session has been provided in INACTIVE but via another MRB. Therefore, in practice, the gNB receiving the resume request has to reestablish and initialise the PDCP state variables for all the MRBs.
Observation 4: There are three different kinds of stored multicast MRBs in UE Inactive AS context and gNB that receives resume request from the UE, cannot distinguish them and therefore, has to reestablish and initialise the PDCP state variables for all the MRBs.
For case 1) above, it would be best to continue the PDCP without reestablishment. However, if the PDCP is reestablished and initialRX-DELIV is configured, it is typically possible to give the correct initialRX-DELIV since in this case there is no transmission of MBS data while the UE is in inactive mode (the MBS session is either deactivated or there is temporarily no data). Thus, PDCP reestablishment and PDCP state variable initialisation does not cause any harm.
For case 2) above where connected mode MRB is continued in inactive mode and UE is typically receiving MBS data also while in inactive mode, different cells may not be fully in sync, i.e., depending on the scheduling time in each cell, one cell may be behind or ahead of another cell. If the new cell, where the UE resumes, is behind the previous cell such that UE will receive duplicates of some PDCP SDUs in the new cell, it would be best not to initialise the PDCP state variables. However, if PDCP is reestablished and initialRX-DELIV is configured, UE initialises the RX_DELIV to a lower value than the UE was having before. RX_DELIV is not updated since the UE discards the duplicate SDUs and when the first new SDU is received, the UE has to start the reordering timer causing unnecessary delay for the new SDUs. The following table shows the UE actions in different cases when the connected mode MRB has been used in inactive until UE sends resume request:
	
	no PDCP reestablishment
	PDCP reestablishment + initialRX-DELIV

	resuming cell behind the UE
	- UE discards duplicates 
- when 1st new SDU received, UE delivers it immediately 
	- UE sets RX_DELIV according to initialRX-DELIV
- UE discards duplicates 
- when 1st new SDU received, UE starts reordering timer and delivers to upper layer only when timer expires 

	resuming cell ahead of the UE
	- UE notices gap and starts reordering timer
- delivers to upper layer only when timer expires 
	- UE sets RX_DELIV according to initialRX-DELIV 
- if 1st received COUNT=RX_DELIV, delivers to upper layer 
- if 1st received COUNT>RX_DELIV (UE misses one or more SDU), UE starts reordering timer and delivers to upper layer only when timer expires 



Observation 5: If multicast MRBs that have been continued in inactive mode, are reestablished and PDCP state variables initialised when UE resumes to connected mode and the cell where the resumption happens is behind the previous cell, the UE will start the reordering timer when new data arrives in the resuming cell. This causes unnecessary delay for the data delivery.
For case 3) above where the PDCP state variables of the restored PDCP entities are typically not up-to-date, the PDCP reestablishment and initialisation of the PDCP state variables are absolutely necessary. In the typical case, a lot of data has been sent via the connected mode MRB while the UE was in inactive mode receiving the same data via another MRB. Therefore, COUNT typically jumps significantly ahead. Duplicate detection is not possible if the MBS data has been received via another MRB while in inactive mode. But that is unavoidable if network has decided to use different MRB in the inactive mode.
Observation 6: When resuming a connected mode MRB that has not been continued in inactive mode but instead another MRB has been established in inactive mode for the same MBS session, PDCP reestablishment and initialisation of PDCP state variables is mandatory. Otherwise, the UE may discard a lot of PDCP SDUs if the RX_DELIV is not up to date. 
In summary, for case 1) seems it does not matter whether the PDCP is reestablished and state variables initialised or not, both seem to work equally well. For case 3) the PDCP reestablishment and initialisation of PDCP state variables is necessary. For case 2) it would be beneficial to know whether the connected mode MRB has been continued in inactive mode so that the target gNB where the UE requests to resume, could decide case by case whether to reestablish the PDCP and whether to initialise the PDCP state variables. 
Proposal 4: The target gNB should be made aware whether a multicast MRB included into UE Inactive AS context has been continued in inactive mode. 
To make target gNB aware whether a multicast MRB included into UE Inactive AS context has been continued in inactive mode, the releasing gNB should include into UE Inactive AS context information whether the MRB was continued in inactive (same LCID and pdcpSync was configured for that MRB).  The continuity information can be added to HandoverPreparationInformation message.
Proposal 5:When UE context is retrieved from the last serving gNB, the last serving gNB should tell to target gNB for each multicast MRB whether the same MRB was continued in inactive mode (same LCID and pdcpSync was configured for that MRB) or not. The continuity information can be added to HandoverPreparationInformation message (see TP in next section).
In addition to the restored multicast MRBs, UE may have multicast MRBs that have been established while the UE was in RRC_INACTIVE, either during state transition from RRC_CONNECTED to RRC_INACTIVE if the LCID associated with the MRB is not the same as the LCID associated with the MRB in RRC_CONNECTED or during cell reselection if pdcpSync is not configured for the MRB. When UE resumes to RRC_CONNECTED state, these MRBs established in RRC_INACTIVE should be released.
Proposal 6: When UE resumes back to RRC_CONNECTED state, the UE shall release all multicast MRBs that the UE has established while in RRC_INACTIVE mode.[J003]
3	Text proposal for 38.331
[bookmark: _Toc156130185][bookmark: _Hlk148521567]5.10.3	Multicast MRB configuration in RRC_INACTIVE
[bookmark: _Toc156130186]5.10.3.1	General
The multicast MRB configuration procedure is used by the UE in RRC_INACTIVE state to configure PDCP, RLC, MAC entities and the physical layer upon PTM configuration update and moving to a cell providing SIB24. When PTM configuration is updated via MCCH, The the UE may perform multicast MRB modification if the LCID associated with the MRB is the same as in the previous PTM configuration; otherwise, or UE shall perform multicast MRB release/establishment. when PTM configuration is updated via MCCH or The UE shall perform multicast MRB release/establishment when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is not synchronized within the RNA. The UE may perform multicast MRB modification when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA. The UE resets MAC upon cell-reselection.
NOTE:	How to perform modification of a multicast MRB which is already configured in the UE is left to UE implementation.
Upon moving to a cell where the PDCP COUNT of a multicast MRB is not synchronized, an indication is sent to the lower layer to inform the PDCP COUNT non-synchronization of the corresponding multicast MRB. 
Upon transition from RRC_CONNECTED to RRC_INACTIVE in the same cell, the UE can continue using the multicast MRBs used in RRC_CONNECTED if the LCID associated with the MRB is the same in both RRC states. If the LCID associated with the MRB in RRC_INACTIVE is not the same as the LCID associated with the MRB in RRC_CONNECTED, the UE shall establish a new MRB for RRC_INACTIVE and suspend the MRB for RRC_CONNECTED.
Upon transition from RRC_INACTIVE to RRC_CONNECTED, the UE shall release all multicast MRBs established in RRC_INACTIVE.
[bookmark: _Toc156130187]5.10.3.2	Multicast MRB establishment in RRC_INACTIVE
Upon establishment of a multicast MRB, the UE shall:
1>	establish a PDCP entity and an RLC entity i n accordance with MRB-InfoBroadcast InfoMulticast for this multicast MRB included in the MBSMulticastConfiguration message and the configuration specified in 9.1.1.7;
1>	configure the MAC layer in accordance with the mtch-SchedulingInfo (if included);
1>	configure the physical layer in accordance with the mbs-SessionInfoList, searchSpaceMulticastMTCH, and pdsch-ConfigMTCH, applicable for the multicast MRB;
1>	if an SDAP entity with the received mbs-SessionId does not exist:
2>	establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;
2>	indicate the establishment of the user plane resources for the mbs-SessionId to upper layers;
1>	receive DL-SCH on the cell where the MBSMulticastConfiguration message was received for the established multicast MRB using g-RNTI and mtch-SchedulingInfo (if included) in this message for this MBS multicast service.
[bookmark: _Toc156130188]5.10.3.3	Multicast MRB release in RRC_INACTIVE
Upon release of a multicast MRB, the UE shall:
1>if the multicast MRB was established in connected mode and continued in inactive mode:
2> suspend the multicast MRB;
1> else:
12>	release the PDCP entity, RLC entity as well as the related MAC and physical layer configuration;
12>	if the SDAP entity associated with the corresponding mbs-SessionId has no associated MRB:
23>	release the SDAP entity, as specified in TS 37.324 [24] clause 5.1.2;
23>	indicate the release of the user plane resources for the mbs-SessionId to upper layers.

[bookmark: _Toc60777633][bookmark: _Toc156130949][bookmark: _Toc60777635][bookmark: _Toc156130952]--------------------------------NEXT MODIFIED SECTION---------------------------------------
11.2.2	Message definitions
–	HandoverPreparationInformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information. This message is also used for transferring the information between the CU and DU.
Direction: source gNB/source RAN to target gNB or CU to DU.
HandoverPreparationInformation message
-- ASN1START
-- TAG-HANDOVER-PREPARATION-INFORMATION-START

HandoverPreparationInformation ::=      SEQUENCE {
    criticalExtensions                      CHOICE {
        c1                                      CHOICE{
            handoverPreparationInformation          HandoverPreparationInformation-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

AS-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]],
    [[
    sdt-Config-r17                          SDT-Config-r17                                  OPTIONAL
    ]]
}

AS-Context ::=                          SEQUENCE {
    reestablishmentInfo                     ReestablishmentInfo                                 OPTIONAL,
    configRestrictInfo                      ConfigRestrictInfoSCG                               OPTIONAL,
    ...,
    [[  ran-NotificationAreaInfo            RAN-NotificationAreaInfo                            OPTIONAL
    ]],
    [[  ueAssistanceInformation             OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL   -- Cond HO2
    ]],
    [[
    selectedBandCombinationSN               BandCombinationInfoSN                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-r16              ConfigRestrictInfoDAPS-r16                          OPTIONAL,
    sidelinkUEInformationNR-r16             OCTET STRING                                        OPTIONAL,
    sidelinkUEInformationEUTRA-r16          OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationEUTRA-r16        OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationSCG-r16          OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL,   -- Cond HO2
    needForGapsInfoNR-r16                   NeedForGapsInfoNR-r16                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-v1640            ConfigRestrictInfoDAPS-v1640                        OPTIONAL
    ]],
    [[
    needForGapNCSG-InfoNR-r17               NeedForGapNCSG-InfoNR-r17                           OPTIONAL,
    needForGapNCSG-InfoEUTRA-r17            NeedForGapNCSG-InfoEUTRA-r17                        OPTIONAL,
    mbsInterestIndication-r17               OCTET STRING (CONTAINING MBSInterestIndication-r17) OPTIONAL
    ]],
    [[
    needForInterruptionInfoNR-r18           NeedForInterruptionInfoNR-r18                       OPTIONAL,
    flightPathInfoReport-r18                FlightPathInfoReport-r18                            OPTIONAL,
    multicastMRB-InactiveInfo-r18           MulticastMRB-InactiveInfo-r18                       OPTIONAL
    ]]
}

ConfigRestrictInfoDAPS-r16 ::=          SEQUENCE {
    powerCoordination-r16                   SEQUENCE {
        p-DAPS-Source-r16                       P-Max,
        p-DAPS-Target-r16                       P-Max,
        uplinkPowerSharingDAPS-Mode-r16          ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic }
    }                                                                                                       OPTIONAL
}

ConfigRestrictInfoDAPS-v1640 ::=    SEQUENCE {
    sourceFeatureSetPerDownlinkCC-r16   FeatureSetDownlinkPerCC-Id,
    sourceFeatureSetPerUplinkCC-r16     FeatureSetUplinkPerCC-Id
}

MulticastMRB-InactiveInfo-r18 ::=       SEQUENCE {
    MRB-ContinueInactiveList-r18 ::=        SEQUENCE (SIZE (1..maxMRB-r17)) OF MRB-ContinueInactive-r18
}

MRB-ContinueInactive-r18::=             ENUMERATED {continued, not-continued}

ReestablishmentInfo ::=             SEQUENCE {
    sourcePhysCellId                        PhysCellId,
    targetCellShortMAC-I                    ShortMAC-I,
    additionalReestabInfoList               ReestabNCellInfoList                            OPTIONAL
}

ReestabNCellInfoList ::=             SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo

ReestabNCellInfo::= SEQUENCE{
    cellIdentity                            CellIdentity,
    key-gNodeB-Star                         BIT STRING (SIZE (256)),
    shortMAC-I                              ShortMAC-I
}

RRM-Config ::=              SEQUENCE {
    ue-InactiveTime             ENUMERATED {
                                    s1, s2, s3, s5, s7, s10, s15, s20,
                                    s25, s30, s40, s50, min1, min1s20, min1s40,
                                    min2, min2s30, min3, min3s30, min4, min5, min6,
                                    min7, min8, min9, min10, min12, min14, min17, min20,
                                    min24, min28, min33, min38, min44, min50, hr1,
                                    hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,
                                    hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,
                                    day2hr12, day3, day4, day5, day7, day10, day14, day19,
                                    day24, day30, dayMoreThan30}                            OPTIONAL,
    candidateCellInfoList       MeasResultList2NR                                           OPTIONAL,
    ...,
    [[
    candidateCellInfoListSN-EUTRA      MeasResultServFreqListEUTRA-SCG                      OPTIONAL
    ]]
}

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP
-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Context
Local RAN context required by the target gNB or DU.

	rrm-Config
Local RAN context used mainly for RRM purposes.

	sourceConfig
The radio resource configuration as used in the source cell.

	ue-CapabilityRAT-List
The UE radio access related capabilities concerning RATs supported by the UE. A gNB that retrieves MRDC related capability containers ensures that the set of included MRDC containers is consistent w.r.t. the feature set related information.

	ue-InactiveTime
Duration while UE has not received or transmitted any user data. Thus the timer is still running in case e.g., UE measures the neighbour cells for the HO purpose. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on. Value min1 corresponds to 1 minute, value min1s20 corresponds to 1 minute and 20 seconds, value min1s40 corresponds to 1 minute and 40 seconds and so on. Value hr1 corresponds to 1 hour, hr1min30 corresponds to 1 hour and 30 minutes and so on.



	AS-Config field descriptions

	rrcReconfiguration
Contains the RRCReconfiguration configuration as generated entirely by the MN. If the TMGI-r17 is included in the MRB-ToAddMod-r17 in the RadioBearerConfig, the plmn-Index is replaced by the PLMN ID, if needed.

	sdt-Config
Contains the IE SDT-Config as generated entirely by the last serving gNB. This field is only used during the SDT procedure and the RNA update procedure with UE context relocation as defined in TS 38.300 [2], clause 18.2 and 9.2.2.5 respectively.

	sourceRB-SN-Config
Contains the IE RadioBearerConfig as generated entirely by the SN. This field is only used when the UE is configured with SN terminated RB(s).

	sourceSCG-Configured
Value true indicates that the UE is configured with NR or EUTRA SCG in source configuration. The field is only used in NR-DC and NE-DC and is included only if the fields sourceSCG-NR-Config and sourceSCG-EUTRA-Config are absent.

	sourceSCG-EUTRA-Config
Contains the current dedicated SCG configuration in RRCConnectionReconfiguration message as specified in TS 36.331 [10] and generated entirely by the SN. In this version of the specification, the E-UTRA RRCConnectionReconfiguration message can only include the field scg-Configuration . This field is only used in NE-DC.

	sourceSCG-NR-Config
Contains the current dedicated SCG configuration in RRCReconfiguration message as generated entirely by the SN. In this version of the specification, the RRCReconfiguration message can only include fields secondaryCellGroup and measConfig. This field is only used in NR-DC.



	AS-Context field descriptions

	configRestrictInfoDAPS
Includes fields for which source cell explicitly indicates the restriction to be observed by target cell during DAPS handover.

	mbsInterestIndication
Includes the information last reported by the UE in the NR MBSInterestIndication message, where the plmn-Index (if included by the UE in tmgi) is replaced by the PLMN ID, if needed. A TMGI for which the plmn-Index points to a non-serving SNPN is removed from the NR MBSInterestIndication message.

	multicastMRB-InactiveInfo
Contains a list MRB-ContinueInactiveList indicating for each multicast MRB whether the MRB was continued in RRC_INACTIVE or not. The last serving gNB should set field MRB-ContinueInactive to ‘continued’ if the same LCID as in RRC_CONNECTED was used for the multicast MRB when releasing the UE to RRC_INACTIVE and if pdcpSync was provided for the multicast MRB in RRCRelease with suspendConfig. The list shall be in the same order as MRBs in MRB-ToAddModList provided in AS-Config.

	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands.

	selectedBandCombinationSN
Indicates the band combination selected by SN in (NG)EN-DC, NE-DC, and NR-DC.

	sidelinkUEInformationEUTRA
This field includes SidelinkUEInformation IE as specified in TS 36.331 [10].

	sidelinkUEInformationNR
This field includes SidelinkUEInformationNR IE.

	ueAssistanceInformation
Includes for each UE assistance feature the information last reported by the UE, if any.

	ueAssistanceInformationSCG
Includes for each UE assistance feature associated with the SCG, the information last reported by the UE in the NR UEAssistanceInformation message for the SCG, if any.



	ConfigRestrictInfoDAPS field descriptions

	sourceFeatureSetPerUplinkCC/sourceFeatureSetPerDownlinkCC
Indicates an index referring to the position of the FeatureSetUplinkPerCC/FeatureSetDownlinkPerCC selected by source in the featureSetsUplinkPerCC/featureSetsDownlinkPerCC.



	RRM-Config field descriptions

	candidateCellInfoList
A list of the best cells on each frequency for which measurement information was available

	candidateCellInfoListSN-EUTRA
A list of EUTRA cells including serving cells and best neighbour cells on each serving frequency, for which measurement results were available. This field is only used in NE-DC. 



	Conditional Presence
	Explanation

	HO
	The field is mandatory present in case of handover within NR or UE context retrieval, e.g. in case of resume or re-establishment. The field is optionally present in case of handover from E-UTRA/5GC. Otherwise the field is absent.

	HO2
	The field is optionally present in case of handover within NR; otherwise the field is absent.



NOTE 1:	The following table indicates per source RAT whether RAT capabilities are included or not.

	Source RAT
	NR capabilities
	E-UTRA capabilities
	MR-DC capabilities
	UTRA capabilities

	NR
	May be included if UE Radio Capability ID as specified in 23.502 [43] is used for the UE. Included otherwise.
	May be included
	May be included
	May be included, ignored by gNB if received

	E-UTRAN
	May be included if UE Radio Capability ID as specified in 23.502 [43] is used for the UE. Included otherwise.
	May be included
	May be included
	May be included, ignored by gNB if received



NOTE 2:	The following table indicates, in case of inter-RAT handover from E-UTRA, which additional IEs are included or not:
	Source system
	sourceConfig
	rrm-Config
	as-Context

	E-UTRA/EPC
	Not included
	May be included
	Not included

	E-UTRA/5GC
	May be included, but only radioBearerConfig is included in the RRCReconfiguration.
	May be included
	Not included




4	Conclusion
This document has made the following observations and proposals:
Observation 1: If MBS multicast session continues in INACTIVE but with a different MRB (different LCID), the behaviour of the connected mode MRB is unspecified, i.e., the connected mode MRB remains “hanging”.
Proposal 1: If MBS multicast session continues in INACTIVE but with a different MRB (different LCID), the connected mode MRB is suspended (not released).
Observation 2: The UE may perform multicast MRB modification or release/establishment when PTM configuration is updated via MCCH. It is not clear when MRB can be modified and when it should be released and a new MRB established.
Proposal 2: When PTM configuration is updated via MCCH, the UE shall perform multicast MRB modification if the LCID associated with the MRB is the same as in the previous PTM configuration; otherwise, the UE shall perform multicast MRB release/establishment.[S749]
Observation 3: When UE reselects to another cell within the same RNA and pdcpSync is not configured for a multicast MRB, the corresponding MRB is released and a new MRB for the MBS session is established in the reselected cell. This applies even if the MRB has been previously continued from connected mode.
Proposal 3: A connected mode MRB continued in inactive mode is suspended (not released) when the MRB cannot be continued in cell reselection (pdcpSync not configured) and a new MRB is established in the reselected cell.
Observation 4: There are three different kinds of stored multicast MRBs in UE Inactive AS context and gNB that receives resume request from the UE, cannot distinguish them and therefore, has to reestablish and initialise the PDCP state variables for all the MRBs.
Observation 5: If multicast MRBs that have been continued in inactive mode, are reestablished and PDCP state variables initialised when UE resumes to connected mode and the cell where the resumption happens is behind the previous cell, the UE will start the reordering timer when new data arrives in the resuming cell. This causes unnecessary delay for the data delivery.
Observation 6: When resuming a connected mode MRB that has not been continued in inactive mode but instead another MRB has been established in inactive mode for the same MBS session, PDCP reestablishment and initialisation of PDCP state variables is mandatory. Otherwise, the UE may discard a lot of PDCP SDUs if the RX_DELIV is not up to date. 
Proposal 4: The target gNB should be made aware whether a multicast MRB included into UE Inactive AS context has been continued in inactive mode. 
Proposal 5:When UE context is retrieved from the last serving gNB, the last serving gNB should tell to target gNB for each multicast MRB whether the same MRB was continued in inactive mode (same LCID and pdcpSync was configured for that MRB) or not. The continuity information can be added to HandoverPreparationInformation message (see TP in next section).
Proposal 6: When UE resumes back to RRC_CONNECTED state, the UE shall release all multicast MRBs that the UE has established while in RRC_INACTIVE mode.[J003]

