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1. Introduction
In the previous meetings, it was agreed by RAN2 to exchange MII during handover, which may be beneficial for configuring a suitable dedicated BWP by the target gNB and also for avoiding MII reporting again after handover:
	MBS Interest Indication information is exchanged between source gNB and target gNB at handover (FFS SCG change if applicable).
MBS Interest Indication is not exchanged during SCG change operation (no specifications impact).



But according to current TS38.331, a case may happen that the target gNB cannot understand the code of TMGI in MBSInterestIndication message during handover. In this contribution, we will discuss this problem and analyse the potential solutions.
2. Discussion
In TS38.331, the mbsInterestIndication message is introduced in HandoverPreparationInformation message and is reported by UE in the form of an OCTET STRING.
    mbsInterestIndication-r17     OCTET STRING (CONTAINING MBSInterestIndication-r17)  OPTIONAL
	mbsInterestIndication
Includes the information last reported by the UE in the NR MBSInterestIndication message, if any.


In the reported mbsInterestIndication message, the UE may inform the network of the MBS broadcast services that are being received or interested in. This is done via the mbs-ServiceList IE consisting of a TMGI IE. 

MBS-ServiceList-r17 ::=         SEQUENCE (SIZE (1..maxNrofMBS-ServiceListPerUE-r17)) OF MBS-ServiceInfo-r17

MBS-ServiceInfo-r17 ::=         SEQUENCE {
    tmgi-r17                        TMGI-r17
}

In the TMGI IE reported by the UE, the plmn-Id part can be encoded as PLMN-index (4bits) or an explicit PLMN-Identity value (3Bytes). This is to reduce the overhead for TMGI signaling in MCCH where quite lots of TMGIs (up to 1024) are signaling and most of the TMGI points to only one or serval PLMN-Identity. However, this may cause unexpected error to the decoding in the target gNB in INM message. Specifically, the PLMN-ID IE can be implemented as a plmn-Index or an explicitValue, where the plmn-Index is the index of the PLMN or SNPN in the plmn-IdentityInfoList and npn-IdentityInfoList fields included in SIB1.
TMGI-r17 ::=                     SEQUENCE {
    plmn-Id-r17                      CHOICE {
        plmn-Index                       INTEGER (1..maxPLMN),
        explicitValue                    PLMN-Identity
    },
    serviceId-r17                    OCTET STRING (SIZE (3))
}
Then comes the problem: different cells may support different PLMNs and even if the supported PLMNs are the same, the order of PLMNs in the list is very likely to be different as the plmn-IdentityInfoLists in SIB1 are generated separately by the source cell and the target cell. In this case, the TMGI will not be comprehended correctly by the target cell if the plmn-Id in MBSInterestIndication reported by UE is implemented as a plmn-Index.
Observation: the target gNB cannot correctly comprehend the plmn-index in the mbsInterestIndication included in the HandoverPreparationInformation message during the handover.
In the current XnAP specification, the source gNB shall provide the PLMN list associated to the NR Cell Identity to the target gNB during the Xn setup procedure and the NG-RAN node configuration update procedure. However, the order of this list is not restricted to be in the same order with that of the plmn-IdentityInfoList in SIB1. Besides, there may be even no Xn connection between the source gNB and target gNB, and consequently N2 based handover is performed. Thus, the PLMN list over XnAP cannot be used to solve above issue. 
The following options can be considered to deal with this problem:
Option1: The source gNB shall provide explicit values of PLMN identities in the HandoverPreparationInformation message.
For this option, the source gNB has to process and re-generate the mbsInterestIndication message by changing the plmn-index(es) to explicit values instead of transparently transferring it, if plmn-index is reported by UE. This will change the current logic and add complexity to gNB implementation.
Option2: The UE shall report explicit values of PLMN-IDs for TMGIs in the MBSInterestIndication message.
This is a clean and simple solution as UE already have the full information of explicit values of PLMN and there is no any further change for the UE reporting MII message. Based on this, the target gNB can understand the plmn-id field directly, since there is no plmn-Index included in MII message. In additional, the signaling overhead reduction by using PLMN-index instead of PLMN-Identity is less attractive in MII message given that there are at most 16 TMGIs in MII. Thus, option 2 is preferred. 
Proposal: UE shall report explicit values of PLMN-IDs for TMGIs in the MBSInterestIndication message.
3. Conclusion
Based on the above discussion, we recommend RAN2 to adopt the following proposal: 
Observation: the target gNB cannot correctly comprehend the plmn-index in the mbsInterestIndication included in the HandoverPreparationInformation message during the handover.
Proposal: UE shall report explicit values of PLMN-IDs for TMGIs in the MBSInterestIndication message.
The corresponding Text Proposal is given in Annex.
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Annex: TP to TS 38.331
 --------------Start of change--------------
[bookmark: _GoBack]–	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.

	plmn-Id
Uniquely identifies the identity of the PLMN. When this field is included in MBS-ServiceList field for MBS Interest Indication, the explicitValue shall be always chosen.



--------------End of change--------------
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