[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG2 Meeting #119-e	R2-2207502
Online, 17 – 29 Aug, 2022                                                  
Source: 	Huawei, HiSilicon
Title: 	Discussion on NPN-only cell
Agenda Item:	5.1.3.1.1
Document for:	Discussion and decision
Introduction
RAN3 has discussed the issue on how the anchor NG-RAN node could generate the security key during UE context retrieval procedure in case of the NPN-only cell, and both the configuration option and the signalling option were discussed. At RAN3#116-e it was agreed that the configuration option (highlighted in yellow below) is adopted, and an LS R3-223928 [1] was sent to RAN2 to notify this agreement and ask RAN2 to update TS 38.331 accordingly, as follows:
	1.  Overall Description:
In case the UE resumes in an NPN-only cell in an inter-gNB mobility scenario RAN3 has discovered the following: 
The UE, while calculating the VarResumeMAC-Input would use the targetCellIdentity pointing to the cellIdentity of the first PLMN-Identity included in the PLMN-IdentityInfoList. Meanwhile, the old/anchor gNB would use the PCI and ARFCN information of the targetCellIdentity to derive the Key NG-RAN Star in the RETRIEVE UE CONTEXT RESPONSE message. 
The targetCellIdentity is associated to the first entry in the PLMN-IdentityInfoList, which the old/anchor gNB is not aware of, as it doesn’t correspond to an actual cell in NPN-only case and therefore this information is not exchanged over Xn.
RAN3 has figured out that configuring the cellIdentity of the first entry of the plmn-IdentityInfoList with the same value as the cellIdentity-r16 of the first entry in the npn-IdentityInfoList-r16 for NPN only cell would enable resumption into NPN-only cells in inter-gNB mobility cases. 
RAN3 would like to ask RAN2 to consider updating TS 38.331 for including such “configuration rule” in TS 38.331. 
2. Actions:
To RAN2 group:
ACTION: RAN3 respectfully asks RAN2 to provide feedback.


In this paper, we analyse the corresponding enhancement to TS 38.331.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
Problem Descriptions
The main issue addressed in [1] is as follows: In the RRC Resume procedure, the old NG-RAN node needs to calculate KNG-RAN* and include the result in the RETRIEVE UE CONTEXT RESPONSE message. According to clause A.11 of TS 33.501, KNG-RAN* is calculated based on the PCI and ARFCN corresponding to the targetCellIdentity within VarResumeMAC-Input. As specified in TS 38.331, the targetCellIdentity is defined as the first PLMN-Identity included in the PLMN-IdentityInfoList broadcasted in SIB1 of the target cell (see below). This means that the old NG-RAN node needs to know the PCI and ARFCN corresponding to first PLMN-Identity included in SIB1 of the cell in which UE is trying to resume. However, in case that the physical cell associated with the target cell is an NPN-only cell, the cell information corresponding to the first PLMN-Identity may not be indicated to the old NG-RAN node, and as a result the old NG-RAN node cannot calculate KNG-RAN*.
	[bookmark: _Toc60777596][bookmark: _Toc83740553]–	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-VARRESUMEMAC-INPUT-START

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

-- TAG-VARRESUMEMAC-INPUT-STOP
-- ASN1STOP

	VarResumeMAC-Input field descriptions

	targetCellIdentity
An input variable used to calculate the resumeMAC-I. Set to the cellIdentity of the first PLMN-Identity included in the PLMN-IdentityInfoList broadcasted in SIB1 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.


 



The solution figured out by RAN3 is to configure the cellIdentity of the first entry of the plmn-IdentityInfoList with the same value as the cellIdentity-r16 of the first entry in the npn-IdentityInfoList-r16 for NPN only cell. This requires to add some descriptions about the configuration in SIB1 in TS38.331.
Options for updating TS 38.331
The structure of SIB1 is illustrated below. The cellIdentity is included within the PLMN-IdentityInfoList IE and the NPN-IdentityInfoList IE, which are entries of the CellAccessRelatedInfo. There are several options for adding the descriptions in SIB1: 
· Option A: update the npn-IdentityInfoList field description in the CellAccessRelatedInfo IE. (see 2.2.1)
· Option B: add the cellIdentity field description in the PLMN-IdentityInfo IE. (see 2.2.2)
· Option C: add the cellIdentity field description in the NPN-IdentityInfoList IE. (see 2.2.3)
All these options could work. As option A is slightly simpler where no new item needs to be added in the field descriptions, it is proposed to adopt option A for the update of SIB1.
SIB1
|_ CellAccessRelatedInfo
|_ PLMN-IdentityInfoList
|_ PLMN-IdentityInfo
|_ plmn-IdentityList 
|_ cellIdentity 
|_ NPN-IdentityInfoList
|_NPN-IdentityInfo
|_ npn-IdentityList
|_ cellIdentity 

Update the field description of npn-IdentityInfoList in the CellAccessRelatedInfo IE. 
Option A
[bookmark: _Toc60777184][bookmark: _Toc100844220]–	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
    ]]
}

-- 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.



Option B
[bookmark: _Toc60777309][bookmark: _Toc100844345]–	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
    ]]
}
-- TAG-PLMN-IDENTITYINFOLIST-STOP
-- ASN1STOP

	PLMN-IdentityInfo field descriptions

	cellReservedForOperatorUse
Indicates whether the cell is reserved for operator use (per PLMN), as defined in TS 38.304 [20]. This field is ignored by IAB-MT.

	iab-Support
This field combines both the support of IAB and the cell status for IAB. If the field is present, the cell supports IAB and the cell is also considered as a candidate for cell (re)selection for IAB-node; if the field is absent, the cell does not support IAB and/or the cell is barred for IAB-node.

	trackingAreaCode
Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs. The absence of the field indicates that the cell only supports PSCell/SCell functionality (per PLMN).

	cellIdentity
Unambiguously identify a cell within the context of the PLMN. In case of NPN-only cells the cellIdentity of the first entry of the PLMN-IdentityInfoList in SIB1 is set to the same value as the cellIdentity-r16 of the first entry of the NPN-IdentityInfoList in SIB1.



Option C
–	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
    ...
}

-- TAG-NPN-IDENTITYINFOLIST-STOP
-- ASN1STOP

	NPN-IdentityInfoList field descriptions

	iab-Support
This field combines both the support of IAB and the cell status for IAB. If the field is present, the cell supports IAB and the cell is also considered as a candidate for cell (re)selection for IAB-nodes; if the field is absent, the cell does not support IAB and/or the cell is barred for IAB-node.

	NPN-IdentityInfo
The NPN-IdentityInfo contains one or more NPN identities and additional information associated with those NPNs. Only the same type of NPNs (either SNPNs or PNI-NPNs) can be listed in a NPN-IdentityInfo element.

	npn-IdentityList
The npn-IdentityList contains one or more NPN Identity elements.

	trackingAreaCode
Indicates the Tracking Area Code to which the cell indicated by cellIdentity field belongs. 

	ranac
Indicates the RAN Area Code to which the cell indicated by cellIdentity field belongs. 

	cellReservedForOperatorUse
Indicates whether the cell is reserved for operator use (for the NPN(s) identified in the npn-IdentityList) as defined in TS 38.304 [20]. This field is ignored by NPN capable IAB-MT.

	cellIdentity
Unambiguously identify a cell within the context of the NPN. In case of NPN-only cells the cellIdentity of the first entry of the PLMN-IdentityInfoList in SIB1 is set to the same value as the cellIdentity-r16 of the first entry of the NPN-IdentityInfoList in SIB1.



Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed the corresponding enhancement to TS 38.331 for solving the UE context retrieval issue in case of the NPN-only cell, and proposed the following:
1. Update the field description of npn-IdentityInfoList in the CellAccessRelatedInfo IE. 
[bookmark: _GoBack]The corresponding CRs to TS38.331 are provided in [2] and [3].
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