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 Introduction
LS from RAN3 on network sharing R3-226084 is analyzed, and suggestion on answer for LS back is made.
 Discussion

 Q1/ one Rel-17 configuration for multiple TMGI
(1) Does RRC support in Rel-17 configuration of an MBS broadcast session, which is associated with multiple TMGIs?

By looking into the ANS.1 structure of MCCH (i.e., MBSBroadcastConfiguration-r17-IEs), although we can also find that multiple services (i.e., TMGIs) do share part of the configuration in common, e.g., DRX, MTCH-SSB mapping window, and neighbour cell list, for one TMGI there is still a set of configuration that is only specific to such TMGI. 

From ANS.1 perspective, for one TMGI, there is still a set of configuration specific for such TMGI.
Answer to Q1: Rel-17 RRC configuration for broadcast is designed per broadcast session (i.e., per TMGI); ASN.1 enables that part of the common configuration can be associated with multiple TMGIs.

// MCCH configuration in 38.331 h20
MBSBroadcastConfiguration-r17-IEs ::= SEQUENCE {

    mbs-SessionInfoList-r17               MBS-SessionInfoList-r17                                              OPTIONAL,   -- Need R

    mbs-NeighbourCellList-r17             MBS-NeighbourCellList-r17                                            OPTIONAL,   -- Need S

    drx-ConfigPTM-List-r17                SEQUENCE (SIZE (1..maxNrofDRX-ConfigPTM-r17)) OF DRX-ConfigPTM-r17   OPTIONAL,   -- Need R

    pdsch-ConfigMTCH-r17                  PDSCH-ConfigBroadcast-r17                                            OPTIONAL,   -- Need S

    mtch-SSB-MappingWindowList-r17        MTCH-SSB-MappingWindowList-r17                                       OPTIONAL,   -- Need R

    lateNonCriticalExtension              OCTET STRING                                                         OPTIONAL,

    nonCriticalExtension                  SEQUENCE {}                                                          OPTIONAL
}

 Q2/ on size-limited neighbour cell list

(2) RRC supports the indication whether a neighbour cell provides the broadcast service on MTCH. 

Given the size of the mbs-NeighbourCellList to which the mtch-NeighbourCell in each MBS-SessionInfo item refers to, it is possible that not all neighbour cells can be indicated. 

This size-limitation would presumably be more acute in RAN sharing scenarios, at the border between a shared area and a non-shared area or similar. Can it be assumed that service continuity is also supported towards a neighbour cell not indicated in the mbs-NeighbourCellList?
The issue spotted from RAN3 presents a challenge on how to offer neighbouring assistant information, in case of the border of network sharing. Assume the following case as in Fig.1:

cell 0 is a shared cell for both PLMN 1 and 2; while neighbouring cell 1 and 2 belongs to PLMN 1 and 2 respectively, they are not shared.
cell 1 and 2 might or might not share the same coverage. However, PLMN 1 & 2 still need a proper number of cells to ensure a reasonable coverage for each PLMN. Therefore in such region the cell density might be higher than the case without network sharing, and a shared cell, e.g., cell 0 might have more "neighbour cells" than non-network sharing scenarios. In such case, cell 0, being shared, might need to serve more neighbour cell from various PLMNs.
An upper bound of 8 to the neighbor cells list size might be feasible for normal case, i.e., as in LTE case and during Rel-17 ASN.1 multiplicity discussion. However, it might not be enough for the scenario described as above.
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Fig.1 a simple illustration of the border at network sharing 
A cell, that is shared by multiple PLMN, might be serving all the neighbouring cell of each PLMN, e.g., providing the assistant information to UEs through SIB or MCCH.

If neighbour cells that is not shared by other PLMN is to be considered in the mbs-NeighbourCellList, the cell list size of 8 might not be enough.

What will happen though if not all neighbour cell can be considered in real deployment? If a cell is not included in the neighbour cell list, according to current spec on the field description to mbs-NeighbourCellList, 

one possibility is UE might assume the service is not provided in the corresponding cell. A UE might be resuming RRC connection before or after cell re-selection, depending on UE's implementation, even the service might still be provided in the re-selected cell. 
another safe implementation would be, UE assumes the service availability is unknown in the neighbour cell. therefore UE might need to check the availability of the interested service only after cell re-selection.
For a cell not included in the mbs-NeighbourCellList, UE either assumes the service is not provided, or UE is not aware of the availability of the service in such cell, based on Rel-17 ASN.1 specification.

// 38331 h20
	mbs-NeighbourCellList

List of neighbour cells providing MBS broadcast services via broadcast MRB. This field is used by the UE together with mtch-NeighbourCell field signalled for each MBS session in the corresponding MBS-SessionInfo. When an empty mbs-NeighbourCellList list is signalled, the UE shall assume that MBS broadcast services signalled in mbs-SessionInfoList in the MBSBroadcastConfiguration message are not provided in any neighbour cell. When the field mbs-NeighbourCellList is absent, the current serving cell does not provide information about MBS broadcast services in the neighbouring cells, i.e. the UE cannot determine the presence or absence of an MBS service in neighbouring cells based on the absence of this field.


If neighbour cell is not indicated in the mbs-NeighbourCellList, UE might still be able to continue the service even it is not aware of the service availability. Moreover, this feature itself is optional, and for broadcast in NR MBS the service continuity of which is best effort only as agreed in Rel-17. For a cell not included in the mbs-NeighbourCellList, it could be left to UE implementation whether going directly to RRC_CONNNECTED, or cell re-selection first. Also, there is another service continuity mechanism defined for broadcast session, i.e., the frequency prioritization.
UE might still be able to continue the service even the service availability is unknown to UE.

Service continuity for broadcast is offered in Rel-17 as optional and best effort.
Based on above analysis, we propose the suggested answer to RAN3 as below:
Answer to Q2: Service continuity which is best effort for broadcast, might be supported towards a neighbour cell not indicated in the mbs-NeighbourCellList, based on mechanism like frequency prioritization.
 Q3/ TMGI contains a PLMN/SNPN ID not broadcast in SIB1
Current spec does not enforce TMGI validity checking, therefore RAN2 might assume one TMGI that contains a PLMN/SNPN ID not broadcast in SIB1 shall still be supported, as long as the QoS flows are accepted during admission control. // this part is quite like RAN3 realm though.

However, as analyzed in section 2.1, if a PLMN or SNPN ID is not broadcast in SIB1, the overhead optimization won't apply and in MCCH the explicit TMGI will be presented. It still works though.

RAN2 spec does not enforce TMGI validity checking.
For one PLMN or SNPN ID that is not broadcast in SIB1, the overhead optimization defined by RAN2 does not apply, e.g., in MCCH the explicit TMGI will have to be presented.
Answer to Q3: For one PLMN or SNPN ID that is not broadcast in SIB1, the overhead optimization defined by RAN2 does not apply, e.g., in MCCH the explicit TMGI will be presented.

 Conclusion
Based on the analysis, the suggested answer to RAN3 is as in following proposals:

Proposal 1
Answer to Q1: Rel-17 RRC configuration for broadcast is designed per broadcast session (i.e., per TMGI); ASN.1 enables that part of the common configuration can be associated with multiple TMGIs.

Proposal 2
Answer to Q2: Service continuity which is best effort for broadcast, might be supported towards a neighbour cell not indicated in the mbs-NeighbourCellList, based on mechanism like frequency prioritization.
Proposal 3
Answer to Q3: For one PLMN or SNPN ID that is not broadcast in SIB1, the overhead optimization defined by RAN2 does not apply, e.g., in MCCH the explicit TMGI will be presented.
 Reference

R2-22xxxxx

 annex // ANS.1 for TMGI and SIB1

–
TMGI
The IE TMGI is used to identify the MBS session.

TMGI information element
-- ASN1START

-- TAG-TMGI-START

TMGI-r17 ::=                     SEQUENCE {

    plmn-Id-r17                      CHOICE {

        plmn-Index                       INTEGER (1..maxPLMN),

        explicitValue                    PLMN-Identity

    },

    serviceId-r17                    OCTET STRING (SIZE (3))

}

-- TAG-TMGI-STOP

-- ASN1STOP

	TMGI field descriptions

	serviceId

Uniquely identifies the identity of an MBS service within a PLMN. The field contains octet 3- 5 of the IE Temporary Mobile Group Identity (TMGI) as defined in TS 24.008 [38]. The first octet contains the third octet of the TMGI, the second octet contains the fourth octet of the TMGI and so on.


how PLMN info (including SNPN) is presented in SIB1.
–
CellAccessRelatedInfo

The IE CellAccessRelatedInfo indicates cell access related information for this cell.
CellAccessRelatedInfo information element

-- ASN1START

-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {

    plmn-IdentityInfoList               PLMN-IdentityInfoList,

    cellReservedForOtherUse             ENUMERATED {true}             OPTIONAL,   -- Need R

    ...,

    [[

    cellReservedForFutureUse-r16        ENUMERATED {true}             OPTIONAL,   -- Need R

    npn-IdentityInfoList-r16            NPN-IdentityInfoList-r16      OPTIONAL    -- Need R

    ]],

    [[

    snpn-AccessInfoList-r17             SEQUENCE (SIZE (1..maxNPN-r16)) OF SNPN-AccessInfo-r17    OPTIONAL    -- Need R

    ]]

}

SNPN-AccessInfo-r17 ::=         SEQUENCE {

    extCH-Supported-r17                 ENUMERATED {true}             OPTIONAL,   -- Need R

    extCH-WithoutConfigAllowed-r17      ENUMERATED {true}             OPTIONAL,   -- Need R

    onboardingEnabled-r17               ENUMERATED {true}             OPTIONAL,   -- Need R

    imsEmergencySupportForSNPN-r17      ENUMERATED {true}             OPTIONAL    -- Need R

}

-- TAG-CELLACCESSRELATEDINFO-STOP

-- ASN1STOP

	CellAccessRelatedInfo field descriptions

	cellReservedForFutureUse

Indicates whether the cell is reserved, as defined in 38.304 [20] for future use. The field is applicable to all PLMNs and NPNs. This field is ignored by IAB-MT.

	cellReservedForOtherUse
Indicates whether the cell is reserved, as defined in 38.304 [20]. The field is applicable to all PLMNs. This field is ignored by IAB-MT for cell barring determination, but still considered by NPN capable IAB-MT for determination of an NPN-only cell.

	npn-IdentityInfoList

The npn-IdentityInfoList is used to configure a set of NPN-IdentityInfo elements. Each of those elements contains a list of one or more NPN Identities and additional information associated with those NPNs. The total number of PLMNs (identified by a PLMN identity in plmn -IdentityList), PNI-NPNs (identified by a PLMN identity and a CAG-ID), and SNPNs (identified by a PLMN identity and a NID) together in the PLMN-IdentityInfoList and NPN-IdentityInfoList does not exceed 12, except for the NPN-only cells. A PNI-NPN and SNPN can be included only once, and in only one entry of the NPN-IdentityInfoList. In case of NPN-only cells the PLMN-IdentityList contains a single element that does not count to the limit of 12 and the cellIdentity of the first entry of the PLMN-IdentityInfoList is set to the same value as the cellIdentity-r16 of the first entry of the NPN-IdentityInfoList. The NPN index is defined as B+c1+c2+…+c(n-1)+d1+d2+…+d(m-1)+e(i) for the NPN identity included in the n-th entry of NPN-IdentityInfoList and in the m-th entry of npn-Identitylist within that NPN-IdentityInfoList entry, and the i-th entry of its corresponding NPN-Identity, where

- B is the index used for the last PLMN in the PLMN-IdentittyInfoList; in NPN-only cells B is considered 0;

- c(j) is the number of NPN index values used in the j-th NPN-IdentityInfoList entry;

- d(k) is the number of NPN index values used in the k-th npn-IdentityList entry within the n-th NPN-IdentityInfoList entry;
- e(i) is

    - i if the n-th entry of NPN-IdentityInfoList entry is for SNPN(s);

    - 1 if the n-th entry of NPN-IdentityInfoList entry is for PNI-NPN(s).

	plmn-IdentityInfoList

The plmn-IdentityInfoList is used to configure a set of PLMN-IdentityInfo elements. Each of those elements contains a list of one or more PLMN Identities and additional information associated with those PLMNs. A PLMN-identity can be included only once, and in only one entry of the PLMN-IdentityInfoList. The PLMN index is defined as b1+b2+…+b(n-1)+i for the PLMN included at the n-th entry of PLMN-IdentityInfoList and the i-th entry of its corresponding PLMN-IdentityInfo, where b(j) is the number of PLMN-Identity entries in each PLMN-IdentityInfo, respectively.

	snpn-AccessInfoList
This list provides access related information for each SNPN in npn-IdentityInfoList, see TS 23.501 [32]. The n-th entry of the list contains the access related information of the n-th SNPN in npn-IdentityInfoList. 


–
PLMN-IdentityInfoList
The IE PLMN-IdentityInfoList includes a list of PLMN identity information.
PLMN-IdentityInfoList information element

-- ASN1START

-- TAG-PLMN-IDENTITYINFOLIST-START

PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=                   SEQUENCE {

    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,

    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R

    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R

    cellIdentity                            CellIdentity,

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},

    ...,

    [[

    iab-Support-r16                     ENUMERATED {true}                                               OPTIONAL       -- Need S

    ]],

    [[

    trackingAreaList-r17                SEQUENCE (SIZE (1..maxTAC-r17)) OF TrackingAreaCode             OPTIONAL,      -- Need R

    gNB-ID-Length-r17                   INTEGER (22..32)                                                OPTIONAL       -- Need R

    ]]

}

-- TAG-PLMN-IDENTITYINFOLIST-STOP

-- ASN1STOP
–
NPN-IdentityInfoList
The IE NPN-IdentityInfoList includes a list of NPN identity information.

NPN-IdentityInfoList information element

-- ASN1START

-- TAG-NPN-IDENTITYINFOLIST-START

NPN-IdentityInfoList-r16 ::=     SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-IdentityInfo-r16

NPN-IdentityInfo-r16 ::=         SEQUENCE {

    npn-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF NPN-Identity-r16,

    trackingAreaCode-r16             TrackingAreaCode,

    ranac-r16                        RAN-AreaCode                                                OPTIONAL,       -- Need R

    cellIdentity-r16                 CellIdentity,

    cellReservedForOperatorUse-r16   ENUMERATED {reserved, notReserved},

    iab-Support-r16                  ENUMERATED {true}                                           OPTIONAL,       -- Need S

    ...,

    [[

    gNB-ID-Length-r17                INTEGER (22..32)                                            OPTIONAL        -- Need R

    ]]

}

-- TAG-NPN-IDENTITYINFOLIST-STOP

-- ASN1STOP

 annex // LS from RAN3

Quoted as below:

RAN3 has started to work on Rel-18 NR MBS aspects for resource efficiency of MBS reception in RAN sharing scenario and would like to ask the following:

(1) Does RRC support in Rel-17 configuration of an MBS broadcast session, which is associated with multiple TMGIs?

(2) RRC supports the indication whether a neighbour cell provides the broadcast service on MTCH. Given the size of the mbs-NeighbourCellList to which the mtch-NeighbourCell in each MBS-SessionInfo item refers to, it is possible that not all neighbour cells can be indicated. This size-limitation would presumably be more acute in RAN sharing scenarios, at the border between a shared area and a non-shared area or similar. Can it be assumed that service continuity is also supported towards a neighbour cell not indicated in the mbs-NeighbourCellList?

(3) Is there any significant limitation from RRC point of view if the TMGI as received by the 5GC contains a PLMN/SNPN ID not broadcast in SIB1?
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