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1. Introduction
[bookmark: OLE_LINK1]This paper discusses some open issues remained in RAN2 120 meeting. The following issues ara covered:
· Explicit/implicit PLMN ID for multicast session ID
· Support MBS in SNPN
The details are provided in Section 2, and followed by Section 3 that summarizes this paper.
2. Discussions
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Explicit/implicit PLMN ID for multicast session ID
At RAN2 120 meeting, whether to use explicit or implicit PLMN ID for TMGI when configuring multicast MRB was discussed based the report of [1], but still remained as an open issue:
	Postpone to the next meeting the discussion on whether PLMN index can be used for TMGI signalling in the configuration for MBS multicast 


In the current ASN.1, regarding how to set the PLMN identity in TMGI, there is no limitation to use PLMN index or explicit PLMN ID:
TMGI-r17 ::=                     SEQUENCE {
    plmn-Id-r17                      CHOICE {
        plmn-Index                       INTEGER (1..maxPLMN),
[bookmark: OLE_LINK67][bookmark: OLE_LINK68]        explicitValue                    PLMN-Identity
    },
    serviceId-r17                    OCTET STRING (SIZE (3))
}
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]The PLMN index refers to the IE PLMN-IdentityInfoList in SIB1. When performing handover, source gNB shall send the AS configuration to the target gNB in the handover preparation procedure. Then the target gNB shall perform delta configuration for UE to reduce signaling overhead. In this situation if the PLMN ID in the TMGI uses the format of PLMN index, the UE may refer to a wrong PLMN as the source cell and target cell may be configured with different PLMN-IdentityInfoList.
In general there are three candidate options on the table:
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Option 1 – explicit PLMN ID is used when configuring multicast MRB for a TMGI
Option 1 is simple and straightforward, thus has no much effort and impact on RAN2 specs. Moreover, using PLMN index for Rel-17 broadcast service aims to reduce the signaling overhead periodically broadcasting in MCCH, because MCCH should include all broadcast services that are receiving by all UEs in the current cell. While Rel-17 multicast is per-UE configuration in RRC_CONNECTED, and using explicit PLMN ID for the TMGI received by a UE does not cause much cost of signaling overhead.
Option 2 – gNB implementation
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]When the gNB finds that the SIB1 in the adjacent gNB has the same order of PLMNs as the source gNB, the PLMN index can be used when configuring multicast MRB for a TMGI. By this option the signaling overhead can be reduced for some particular gNB deployments. But anyway the current gNB does not know much more PLMN information of other gNBs except for the adjacent gNB, thus only based on the PLMN information of adjacent gNB to use PLMN index seems to not bring much benefit, e.g., when UE handovers to the adjacent gNB, the gNB may need to reconfigure the PLMN index to its explicit value.
Option 3 – UE implementation
When UE receives the multicast MRB configuration for a TMGI that uses the PLMN index, UE changes the PLMN index to its explicit value based on SIB1. When performing handover, the gNB also uses the explicit value to exchange the UE configuration in the handover preparation procedure. From both UE and gNB sides, this option introduces more complexity than Option 1 and Option 2.
Based on above analysis option 1 is preferred from our view, and thus we propose 
[bookmark: _GoBack]Proposal 1: Explicit PLMN ID is used for TMGI signaling when configuring multicast MRB to UE.
The TP for Proposal 1 is in the Appendix.

Support MBS in SNPN
Last meeting we had confirmed that Rel-17 MBS shall support NPN (including SNPN and PNI-NPN), and the PLMN index is used to refer to a NPN broadcast in SIB1, but there still remains the following FFS:
	[bookmark: OLE_LINK33][bookmark: OLE_LINK34]RAN2 specs allow to use plmn-Index to indicate PLMN+NID (=SNPN ID). 
RAN2 specs allow to use plmn-Index to indicate CAG. 
FFS whether this works without specification changes for all the required scenarios.
FFS whether/what changes are needed for inter-node messages


The details on using PLMN index to indicate NPN can take the following example for reference:
	Example:
plmn-IdentityInfoList contains plmn_A
npn-IdentityInfoList contains plmn_A+NID1,NID2,NID3
plmn-Index value  1 points to plmn_A (of plmn-identityInfolist) and
plmn-Index value 2 points to plmn_A+NID1 (of npn-IdentityInfoList) 
plmn-Index 3 points to plmn_a+nid2 and so on


According to 23.347 [2], the MBS session is identified by TMGI on the basis of per-PLMN or per-SNPN:
	[bookmark: _Toc66391751][bookmark: _Toc70079043][bookmark: _Toc70929988][bookmark: _Toc122416418]6.5.2	Temporary Mobile Group Identity
TMGI (Temporary Mobile Group Identity) is defined in TS 23.003 [12] and is used to be able to identify a broadcast MBS Session or a multicast MBS session.
In SNPN (Stand-alone Non-Public Network), TMGI is used together with NID (Network Identifier) defined in TS 23.003 [12] to identify an MBS Session.


For the case of MBS on PNI-NPN, if a MBS service is supported, all CAGs of this PNI-NPN that support this MBS service shall share the same TMGI, and thus no CAG ID is needed for further identification. In this sense, there is no spec impact on MBS supporting PNI-NPN. For the case of MBS on SNPN, some further consideration is as below:
· Consideration on Rel-17 broadcast
Currently we have agreed that for MII exchange in handover, the source gNB shall replace the PLMN index to its explicit PLMN ID to avoid the misunderstanding between the source and target gNBs:
	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 any.


Note that this conclusion was made in previous meeting without consideration of SNPN. When considering SNPN, the current ASN.1 structure cannot support by gNB implementation to change the PLMN index to an explicit SNPN identity, since there is no NID field in the TMGI.
· Consideration on Rel-17 multicast
For Rel-17 multicast the similar issue also exists as Rel-17 broadcast. As mentioned by our Proposal 1, when adding a new MRB for a TMGI, the explicit PLMN ID should be used, but for SNPN, the IE TMGI has no NID field, which also prevents SNPN from supporting MBS.
Based on above considerations, in summary there are two options to handle this issue:
Option 1 – change ASN.1 signalling structure,i.e., to add the NID field in RRC message
Option 2 – revisit the previous agreements, i.e., we do not support SNPN in Rel-17 MBS
Proposal 2: RAN2 to discuss the following options to handle the issue for SNPN in Rel-17 MBS:
Option 1 –Add the NID field in RRC message
Option 2 –We do not support SNPN in Rel-17 MBS

3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This paper further discusses some remaining open issues related to Rel-17 MBS. The summary of this paper is as follows:
Explicit/implicit PLMN ID for multicast session ID
Proposal 1: Explicit PLMN ID is used for TMGI signaling when configuring multicast MRB to UE.
Support MBS in SNPN
Proposal 2: RAN2 to discuss the following options to handle the issue for SNPN in Rel-17 MBS:
Option 1 –We do not support SNPN in Rel-17 MBS
Option 2 –Add the NID field in RRC message
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5. Appendix
START OF CHANGE
TMGI
The IE TMGI is used to identify the MBS session.
TMGI information element
-- ASN1START
-- TAG-TMGI-START

[bookmark: OLE_LINK39]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.

	plmn-Id
Index of the PLMN across the plmn-IdentityInfoList field included in SIB1. Explicit value is used for association with a multicast session when configuring multicast MRB to UE.






END OF CHANGE

