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1 Introduction

CB: # 110_NPNonlyCell

- Clarify the issue, check RAN2 spec

- Capture agreements if any 

(HW - moderator)

Summary of offline disc R3-215943
2 For the Chairman’s Notes

Agree the following proposal: 
Add an explicit Agenda Item under section 9.3 NR correction for next meeting
Suggested Title: Retrieve UE context for NPN only cell
Capture into the chairman notes: 
The issue is acknowledged:   How could the anchor NG-RAN node acquires the PCI and ARFCN information based on the first PLMN Cell ID to calculate the target key in case of the NPN-only cell?
To further discuss potential solutions, e.g., signaling based, implementation based, updating semantics descriptions or asking RAN2 to update. Note that other solutions are not excluded. 

To be continued for the next meeting… 

3 Discussion – First round

At the beginning, below provides some background related to the NPN only cell and UE context retrieval procedure. 
· NPN only cell
In TS 38.331, the NPN only cell is defined as follows. 

	 NPN-only Cell: A cell that is only available for normal service for NPNs' subscriber. An NPN-capable UE determines that a cell is NPN-only Cell by detecting that the cellReservedForOtherUse IE is set to true while the npn-IdentityInfoList IE is present in CellAccessRelatedInfo.


As copied below in SIB1, the CellAccessRelatedInfo includes the plmn-IdentityInfoList, which is a mandatory IE. And it is clearly described that in case of NPN only cell, the plmn-IdentityInfoList shall only include one single element (including the PLMN Cell ID). 
	- 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

    ]]

}




	npn-IdentityInfoList

<Skipped>
In case of NPN-only cells the PLMN-IdentityList contains a single element that does not count to the limit of 12. 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;

<Skipped>


Observation: In case of NPN only cell, the PLMN-IdentityList contains a single element (including the PLMN cell ID) just for backwards compatibility purpose. 
· Security key generation during UE context retrieval procedure
As described in R3-215160, 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 of the target physical cell. 

The target physical cell corresponds to the New Cell Identifier  IE in the RETRIEVE UE CONTEXT REQUEST message, which refers to the targetCellIdentity defined in TS 38.331. 
	New Cell Identifier
	M
	
	NG-RAN Cell Identity

9.2.2.9
	RRC Resume:

Corresponds to the targetCellIdentity within the VarResumeMAC-Input as specified in TS 38.331 [10] or the cellIdentity within the VarShortINACTIVE-MAC-Input as specified in TS 36.331 [14].

RRC Reestablishment:

Corresponds to the targetCellIdentity within the VarShortMAC-Input as specified in TS 38.331 [10] or the cellIdentity within the VarShortMAC-Input as specified in TS 36.331 [14]. 

RRC Resume for UP CIoT Optimization:

Corresponds to the cellIdentity within the VarShortResumeMAC-Input or VarShortResumeMAC-Input-NB as specified in TS 36.331 [14].
	YES
	reject


In TS 38.331, it can be observed below that the targetCellIdentity corresponds to the first PLMN-Identity included in the PLMN-IdentityInfoList broadcasted in SIB1 of the target cell. That is, the targetCellIdentity is the first PLMN cell ID broadcast in SIB1. 
	–
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.




When the anchor RAN node receives the New Cell Identifier (corresponding to the first PLMN Cell ID) in the RETRIEVE UE CONTEXT REQUEST message, it shall check the Served Cell Information NR IE received of its neighbor NG-RAN exchanged during Xn setup/configuration update procedure, then acquire the PCI and ARFCN information. Finally the KNG-RAN* can be generated. 
Observation: During the RETRIEVE UE CONTEXT procedure, upon the anchor NG-RAN node receives the New Cell Identifier (i.e. the first PLMN Cell ID), it can acquire the PCI and ARFCN information based on the first PLMN Cell ID, which are exchanged during the Xn setup/configuration update procedure. 
Please provide any view / comments not clear below:
	Company
	Comment 

	
	

	
	


3.1 Problem description
The above procedure works well for non-NPN only cell, since during the Xn setup/configuration procedure, the first PLMN Cell ID will be exchanged. 
However for NPN-only cell, the first PLMN cell ID (which is just for BC purpose as described above) may not be exchanged due to the following reasons. 

First, in section 9.2.2.11 of TS 38.423, we have the following note under the Broadcast PLMN Identity Info List NR IE. The reason is that RAN2 has already specified that the PLMN-IdentityInfoList will not count to the limit of 12. While Broadcast PLMN Identity Info List NR IE only allows maximum of 12 element. This means the PLMN Cell ID will not be included in the Broadcast PLMN Identity Info List NR IE.

· “NOTE: In case of NPN-only cell, the PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE are not included.” 
Second, in TS 38.331, the broadcast of the first PLMN ID is just due to the BC purpose. And there is no any other usage. There is no reason to setup a PLMN Xn interface in case of NPN-only cell. 
Take a step back, even if this PLMN Xn interface is setup, there may have some handover issues that the source node may handover a non-NPN UE to this NPN-only cell. The reason is that over Xn, so far there is no exchange of the “cellReservedForOtherUse”, thus the source node is not aware that the target node is a NPN-only. 
Below provides one example: 
Consider a NPN(CAG)-only cell which is shared by {PLMN A + CAG 1} and {PLMN B + CAG 2}. The SIB1 broadcast by this cell is shown below. 
	SIB1

	PCI 
	1

	cellReservedForOtherUse
	TRUE

	plmn-IdentityInfoList
	· PLMN A, Cell 101

	npn-IdentityInfoList
	· PLMN A + CAG 1, Cell 102
· PLMN B + CAG 2, Cell 103


In this example, it is reasonable that only two logical Xn interface (for NPN cell 102 and NPN cell 103 respectively) are setup while the PLMN cell (for cell 101) is not exchanged, as described above. 
Then, since the PLMN cell (for cell 101) is not exchanged over Xn interface, the problem above may occur, i.e., the anchor node can not acquire the PCI/ARFCN from this PLMN Cell (cell 101). 
Question 1: Do you think that the PLMN cell ID will not be exchanged over Xn interface in case of NPN-only cell case? 
Please provide any view / comments on this topic and the question in bold below:
	Company
	Comment 

	Huawei
	Yes, this PLMN cell ID in SIB1 is just for backwards compatibility purpose. There is no real need to exchange this PLMN cell ID over Xn interface, as analyzed above. 

	Qualcomm
	We see two issues then: first the target cell ID is needed for the computation of the integrity protection, and second for the target key. But it seems that the network has an easy solution which is to set the dummy value to be the same as the first entry in the NPN list (and the anchor just uses that). It is not clear that the problem exists if this is done.
[Huawei reply].

First, about the computation of the integrity protection (i.e. the resume MAC-I), there is no issue, since the UE will use the first entry (PLMN cell ID) of the new serving NG-RAN node for calculation, and the anchor NG-RAN node will use the PLMN cell ID in the RETRIEVE UE CONTEXT request for calculation. 

So the second issue is what we address here (to calculate the target key): 
How could the anchor NG-RAN node acquire the PCI and ARFCN information based on the first PLMN Cell ID to calculate the target key?  
The solution “dummy value to be the same as the first entry in the NPN list (and the anchor just uses that)” could work. But this seems an implementation solution (not defined in any specs), but not a standard one. We need a standardized solution to address the inter-operation issue. 

	Ericsson
	if the proper setting of dummy values would not work, then it is probably rather an issue with the semantics. we do not agree on the necessity of the solution proposed by Huawei. So, either we agree on the approach outlined by QC or we need to tune the semantics.

	ZTE
	Yes, otherwise, the maximum number of Broadcast PLMN Identity Info List NR would be 13 (exceed the limit of maxnoofBPLMNs).
But we expect no RAN3 impact here. Since UE can determine that whether a cell is NPN-only cell by detecting that the cellReservedForOtherUse IE is set to true while the npn-IdentityInfoList IE is present in CellAccessRelatedInfo, therefore when UE try to resume from a target NPN only cell, from our point of view, the cellIndentity of the first PLMN-Indentity included in the PLMN-IdentityInfoList broadcast in SIB1 is actually meaningless, the UE can use the cellIdentity of the npn-IdentityInfoList as the targetCellIdentity within the VarResumeMAC-Input. These shall be checked by RAN2.

	
	

	
	


Question 2: If yes to Question 1, do you acknowledge this is an issue that we should consider? 
Please provide any view / comments on this topic and the question in bold below:
	Company
	Comment 

	Huawei
	Yes, we think this is an issue to address. And open to potential solutions.

	Qualcomm
	Please see above. 

	Ericsson
	see above

	ZTE
	See above

	
	

	
	


Moderator’s summary:

To moderator’s understanding, all companies think this is an issue to address. But it seems there are several potential solutions, e.g.,
· including PCI/AFRCN-DL in the retrieve UE context request message, 
· a simple configuration solution (dummy value to be the same as the first entry in the NPN list), 
· update the semantics descriptions,
· request RAN2 to use the cellIdentity of the npn-IdentityInfoList as the targetCellIdentity within the VarResumeMAC-Input
The potential solutions can be discussed at the next meeting, not precluding other solutions. 
3.2 Potential solutions (can be discussed if the issue is acknowledged first)
In R3-215160, it proposed to include the PCI and ARFCN associated with the New Cell Identifier in the RETRIEVE UE CONTEXT REQUEST message.
9.2.3.aa
New Cell Identifier for Resume

This information element indicates additional information in case that the target cell is an NPN-only cell, as specified in TS 38.331 [10].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Target Cell PCI
	M
	
	NG-RAN Cell PCI 
9.2.2.10
	The PCI accociated with the New Cell Identifier in case of RRC Resume.

	ARFCN-DL
	M
	
	INTEGER (0.. maxNRARFCN)
	The absolute frequency of SSB of the target PCell as specified in clause 13.3 of TS 38.300 [9].


	Range bound
	Explanation

	maxNRARFCN
	Maximum value of NRARFCNs. Value is 3279165.


Question 3: Your view of the solution or other potential solutions? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	Comment 

	Qualcomm
	This solution seems not to address the computation of the integrity protection. But as mentioned above, it seems that there is a simple configuration solution that addresses both potential issues.

	
	

	
	

	
	

	
	

	
	


Moderator’s summary:

The solutions can be further discussed at the next meeting. 
3.3 Further aspects

Please add any further aspects that are in scope and were not included in the above:

	Company
	Comment

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]

If needed
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