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Introduction
The intention of the contribution is to discuss the ambiguity of targetCellIdentity                       used in the calculation of short-MAC-I. 
Discussion
In the previous meeting, the LS from CT1 [1] was received and the LS clarified that "When the UE in NAS connected mode with RRC Inactive reselects to an equivalent PLMN and performs a resume procedure, the UE provides the selected PLMN ID in the resume complete message if network sharing is supported by the gNB.". According to the LS, the IE selectedPLMN-Identity is introduced in the RRCResumeComplete message. Based on the LS and the corresponding change, it can be observed that the PLMN used in source cell and the PLMN used in the target cell can be different (e.g. different but within the equivalent PLMN list) in the resume procedure.
Observation 1: For the resume procedure, the PLMN ID of source cell and PLMN ID for the target cell can be different (e.g. different but within the equivalent PLMN list).
For the calculation of short-MAC-I, the input parameters is given in VarResumeMAC-Input, which is shown as follow:
------------------------------------------------ From 38.331 f30 --------------------------------------------------------
[bookmark: _Toc525763633]–	VarResumeMAC-Input
The UE variable VarResumeMAC-Input specifies the input used to generate the resumeMAC-I during RRC Connection Resume procedure.
VarResumeMAC-Input variable
-- ASN1START
-- TAG-VAR-RESUMEMACINPUT-START

VarResumeMAC-Input  ::=     SEQUENCE {
    sourcePhysCellId                        PhysCellId,
    targetCellIdentity                      CellIdentity,
    source-c-RNTI                           RNTI-Value

}

-- TAG-VAR-RESUMEMACINPUT-STOP
-- ASN1STOP
Editor's Note: FFS Additional input to VarResumeMAC-Input (replay attacks mitigation).
	VarResumeMAC-Input field descriptions

	targetCellIdentity
Set to CellIdentity of the target cell i.e. the cell the UE is trying to resume.

	source-c-RNTI
Set to C-RNTI that the UE had in the PCell it was connected to prior to suspension of the RRC connection.

	sourcePhysCellId
Set to the physical cell identity of the PCell the UE was connected to prior to suspension of the RRC connection.



------------------------------------------------ From 38.331 f30 --------------------------------------------------------
It can be observed that the targetCellIdentity (a high layer cell id with 36bits), will be used as an input of shot-MAC-I calculation. However, considering multiple PLMN can be broadcasted in SIB1 of the target cell and each PLMN can have different Cell ID, it is not clear the targetCellIdentity of which PLMN will be used as input in the short-MAC-I calculation. 
Observation 2: Considering multiple PLMN can be broadcasted in the target cell and each PLMN can have different Cell ID, it is not clear the cell ID of which PLMN will be taken as targetCellIdentity in the short-MAC-I calculation.
Since the the short-MAC-I will be calculated in both UE side and NW side, we think the selection of CellIdentity should be clarified in the current spec. Otherwise, the behaviour on UE side is not clear and the NW have to do the calculation/comparison of short-MAC-I multiple times for different PLMN, which will lead to a waste of resources. In addition, the structure of message “RETRIEVE UE CONTEXT REQUEST” defined in Xn interface can be found as follow:
----------------------------------------------------- From 38.423 f10 ---------------------------------------------------
[bookmark: _Toc525566904]9.1.1.8	RETRIEVE UE CONTEXT REQUEST
This message is sent by the new NG-RAN node to request the old NG-RAN node to transfer the UE Context to the new NG-RAN.
Direction: new NG-RAN node  old NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	reject

	UE Context ID
	M
	
	9.2.3.40
	
	YES
	reject

	Integrity protection
	M
	
	BIT STRING (SIZE (16)) 
	ShortMAC-I either contained in the RRCConnection ResumeRequest message as defined in TS 38.331 [10])
or in the RRCConnection ResumeRequest message as defined in TS 36.331 [14])
	YES
	reject

	New Cell Identifier
	M
	
	NG-RAN Cell Identity
9.2.2.9
	The Cell Identifier of the cell where the RRC connection has been requested to be resumed or to be re-established.
	YES
	reject

	RRC Resume Cause
	O
	
	9.2.3.61
	In case of RNA Update, contains the cause value provided by the UE in the RRC ResumeRequest message, as defined in TS 38.331 [10],
or in the RRCConnection ResumeRequest message, as defined in TS 36.331 [14].
	YES
	ignore



------------------------------------------------------- From 38.423 f10 ---------------------------------------------------
It can be observed that only one “New Cell Identifier” will be included in the RETRIEVE UE CONTEXT REQUEST, it also not clear the cell id of which PLMN will be used as “New Cell Identifier”. Some discussion has been made in RAN3 but it seems more input from RAN2 is needed to understand which cell id will be used in the short-MAC-I verification.
Observation 3: To avoid the ambiguity in both RAN2 and RAN3, and avoid the unnecessary calculation/comparison of short-MAC-I multiple times for different PLMN, the PLMN of targetCellIdentity in VarResumeMAC-Input should be clarified.
Considering the targetCellIdentity in VarResumeMAC-Input will only be used in the calculation of short-MAC-I as an input parameter, we think the PLMN of targetCellIdentity can be different from the cell id of the PLMN selected by UE. 
The similar PLMN ambiguity issue has also be discussed in the handling of “systemInformationAreaID”, and it is agreed that the systemInformationAreaID is always linked to the first PLMN-Identity included in the PLMN-IdentityInfoList. In order to avoid the ambiguity in the calculation of short-MAC-I, we think the similar way can be used here as well that the targetCellIdentity in VarResumeMAC-Input belongs to the PLMN indicated by the first PLMN-Identity included in the PLMN-IdentityInfoList.
Observation 4: The targetCellIdentity in VarResumeMAC-Input will only be used in the calculation of short-MAC-I as an input parameter, the PLMN of targetCellIdentity can be different from the PLMN selected by UE.
Proposal 1: The targetCellIdentity in VarResumeMAC-Input is associated with the first PLMN-Identity included in the PLMN-IdentityInfoList.
Besides the resume procedure, the similar ambiguity exist in the short MAC-I calculation for re-establishment as well. To avoid such ambiguity, we propose to have a common behaviour on the determination of targetCellIdentity.
Proposal 2: The targetCellIdentity in VarShortMAC-Input is associated with the first PLMN-Identity included in the PLMN-IdentityInfoList.
Conclusion
Based on the analysis given above, we give our proposal as follow:
Observation 1: For the resume procedure, the PLMN ID of source cell and PLMN ID for the target cell can be different (e.g. different but within the equivalent PLMN list).
Observation 2: Considering multiple PLMN can be broadcasted in the target cell and each PLMN can have different Cell ID, it is not clear the cell ID of which PLMN will be taken as targetCellIdentity in the short-MAC-I calculation.
Observation 3: To avoid the ambiguity in both RAN2 and RAN3, and avoid the unnecessary calculation/comparison of short-MAC-I multiple times for different PLMN, the PLMN of targetCellIdentity in VarResumeMAC-Input should be clarified.
Observation 4: The targetCellIdentity in VarResumeMAC-Input will only be used in the calculation of short-MAC-I as an input parameter, the PLMN of targetCellIdentity can be different from the PLMN selected by UE.
Proposal 1: The targetCellIdentity in VarResumeMAC-Input is associated with the first PLMN-Identity included in the PLMN-IdentityInfoList.
Proposal 2: The targetCellIdentity in VarShortMAC-Input is associated with the first PLMN-Identity included in the PLMN-IdentityInfoList.
The corresponding CR can be found in [4]
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