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Introduction
In this contribution, we focus the issue found in the RRC procedure that is related to IAB behaviour in Determining the NPN-only Cell. The root of this issue is misalignment between the previous agreement in IAB WI (i.e., IAB ignores cellReservedForOtherUse) and some latest progress in NPN WI. We explain this issue in the section 2 and propose simple wayforward to handle it. 
This is also indicated in RIL C502. 
Discussion
In IAB WI the following were agreed and implemented in the specification TS 38.331/304

IAB-MTs ignore the IEs cellBarred, cellReservedForOtherUse, and cellReservedForOperatorUse.
If any issue is identified, it should be discussed at the next meeting.
IAB-MTs are not under UAC control.

But according to the agreements in NPN WI, there is an issue when IAB-MT ignores cellReservedForOtherUse. More specifically cellReservedForOtherUse is set true is used to determine if a cell is a NPN-only Cell, based on the agreement below
	1. Definition for NPN-only cell: A cell that is only available for normal service for NPNs’ subscriber. From a UE point of view this is determined by detecting the setting of the cellReservedForOtherUse IE to true while the npn-IdentityInfoList-r16 IE is present in CellAccessRelatedInfo (this only applies for Rel-16 and later NPN-capable UEs)



This has been implemented in TS 38.331, as the following
	[bookmark: _Hlk30155159]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.



The above procedure means that a NPN-capable IAB node will not be able to determine if a cell is a NPN-only Cell as cellReservedForOtherUse is ignored by IAB node. There is a problem if a NPN-capable IAB node treat a NPN-only cell as a non NPN-only cell. 
We explain two issues in detail below. 
Issue 1. For NPN-only cells, the first NPN ID  is used for the SIB validity check by NPN capable UEs.
The following was agreed in RAN2#109e
	1.1 For NPN-only cells, the first NPN ID (PLMN ID and NID or PLMN ID and CAG ID) is used for the SIB validity check by NPN capable UEs.



Also, the following has been captured in 38.331, 
	5.2.2.2.1	SIB validity
When the UE acquires a MIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the PLMN-IdentityInfoList for non-NPN-only cells, the first NPN-Identity (SNPN identity in case of SNPN, or PNI-NPN identity in case of PNI-NPN, see TS 23.501 [32]) in the NPN-IdentityInfoList for NPN-only cells



	5.2.2.2.1	SIB validity

2>	if the areaScope is associated and its value for the stored version of the SIB is the same as the value received in the si-SchedulingInfo for that SIB from the serving cell:
3>	if the cell is non-NPN-only cell and the first PLMN-Identity included in the PLMN-IdentityInfoList, the systemInformationAreaID and the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the PLMN-Identity, the systemInformationAreaID and the valueTag associated with the stored version of that SIB:
4>	consider the stored SIB as valid for the cell;
3>	if the cell is an NPN-only cell and the first NPN-Identity included in the NPN-IdentityInfoList




As IAB node ignores cellReservedForOtherUse, it will treat a NPN-only cell as a non NPN-only cell, which then leads to wrong use of the first PLMN ID in PLMN-IdentityInfoList which is invalid for SIB validity check. This is clearly not the intended behavior. This is summarized as the following observation. 
Observation 1: A NPN capable IAB MT, which ignores cellReservedForOtherUse , will incorrectly use the first PLMN ID which is invalid for SIB validity check when camping on NPN-only cell.

Issue 2. PLMN-index part will be count as zero when NPN capable UE camping on NPN-only cell
The “selectedPLMN-Identity” in RRCSetupComplete and RRCResumeComplete message is a index corresponding to the selected PLMN/NPN in SIB1. It has been specified in 38.331,
	selectedPLMN-Identity
Index of the PLMN or NPN selected by the UE from the plmn-IdentityList or npn-IdentityInfoList fields included in SIB1.



NPN WI has reached agreement on the approach to calculate the index of “selectedPLMN-Identity” on mixed cell and on NPN-only cell.
The following has been agreed in in RAN2#109e,
	2.	To index NPNs, build on the existing plmn-IdentityIndex (to avoid ASN.1 changes other than in SIB1).
3.	In RAN sharing scenarios, the lowest index values belong to the PLMNs (using legacy indexing) and the highest index values belong to NPNs.
4.	Add a condition that NPN-only cell generating NPN-indexes (for PNI-NPNs and SNPNs) shall count the PLMN-index part as zero.



And the above agreement also has been captured in 38.331 as following,
	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. 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+FFS, where B is the index used for the last PLMN in the PLMNIdentittyInfoList. In NPN-only cells B is considered 0.



The formulas are obviously different in NPN-only cells and non NPN-only cells. Again, as IAB node treats the cell as non NPN-only cell, it results in wrong calculation of the index of “selectedPLMN-Identity”.
An example is provided for clarity. If a IAB node camp on a NPN-only cell, of which the selected NPN ID is NPN ID 1, IAB node will calculate the index as 2. Then selectedPLMN-Identity will be set to 2 in  RRCSetupComplete. But with the current specification agreed by NPN WI, NG-RAN will consider the selectedPLMN-Identity reported by IAB node as NPN ID 2 since NG-RAN calculates the index starting from the beginning of npn-IdentityInfoList. This mismatch may NG-RAN lead to selecting a wrong AMF.
	IAB node
	NPN-only cell

	Selected NPN ID(NPN ID 1)
	cellReservedForOtherUse{TRUE}
plmn-IdentityList {PLMN ID 1}
npn-IdentityInfoList{NPN ID 1,NPN ID 2}



Observation 2: A NPN capable IAB MT, which ignores cellReservedForOtherUse, will incorrectly calculate the index of the  “selectedPLMN-Identity” including in RRCSetupComplete/RRCResumeComplete message when camping on NPN-only cell.
To solve these issues, one simple solution is to clarify in TS 38.331 that for IAB-MT does not ignore cellReservedForOtherUse in determing whether a cell is a NPN only cell. 
Proposal:clarify in TS 38.331 that for IAB-MT does not ignore cellReservedForOtherUse in determing whether a cell is a NPN only cell.
In the Appendix we provide TP based on the above discussions. 

Conclusion
Based on the above, RAN2 is requested to discuss the following proposals:
Proposal:clarify in TS 38.331 that for IAB-MT does not ignore cellReservedForOtherUse in determing whether a cell is a NPN only cell.

Appendix TP for 38.331
This TP is based on 38.331-g00.

======start of  the TP=======
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[omitted the unchanged part]
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The IE CellAccessRelatedInfo indicates cell access related information for this cell.
CellAccessRelatedInfo information element
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   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

	[bookmark: _GoBack]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.

	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, except for determination of an NPN-only cell for NPN capable IAB-MT.

	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. 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+FFS, where B is the index used for the last PLMN in the PLMNIdentittyInfoList. In NPN-only cells B is considered 0.

	plmn-IdentityList
The plmn-IdentityList is used to configure a set of PLMN-IdentityInfoList 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.



[omitted the unchanged part]
======end of  the TP=======
