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Introduction
In last meeting, CT1 had sent LS to RAN2 on LS introducing the list of PLMNs not allowed to operate at the present UE location as below:
	CT1 is working on the support of PLMN selection for satellite NG-RAN access technology, and has introduced a list of "PLMNs not allowed to operate at the present UE location". In this list for each entry there could be information related to whether or not the PLMN is allowed within a certain area.
To RAN2 
ACTION: 	CT1 kindly asks to RAN2 to take above information into account for their future work on this work item.


This paper discusses RAN2 aspects for support of introducing a list of "PLMNs not allowed to operate at the present UE location", including interaction between NAS and AS, definition of suitable cell and cell selection/reselection.
Discussion
List of "PLMNs not allowed to operate at the present UE location"
[bookmark: _Toc91598890]As illustrated in [1], for 3GPP satellite NG-RAN the UE shall store a list of "PLMNs not allowed to operate at the present UE location". Each entry consists of:
a)	the PLMN identity of the PLMN which sent a message including 5GMM cause value #78 "PLMN not allowed to operate at the present UE location" via satellite NG-RAN access technology; and
b)	the geographical location, if known by the UE, where 5GMM cause value #78 was received on satellite NG-RAN access technology.
Editor's note:	A minimum value can be optionally provided by the network in the same message as cause value #78, but IE naming and definition is FFS.
Before storing a new entry in the list, the UE shall delete any existing entry with the same PLMN identity. Upon storing a new entry, the UE starts a timer instance associated with the entry with an implementation specific value that shall not be set to a value smaller than the timer value indicated by the network, if any.
The UE is allowed to attempt to access a PLMN via satellite NG-RAN access technology which is part of the list of "PLMNs not allowed to operate at the present UE location" only if:
a)	the current UE location is known, a geographical location is stored for the entry of this PLMN, and the distance to the current UE location is larger than a UE implementation specific value. This UE implementation specific value shall not be set to a value smaller than the value indicated by the network, if any; 
[bookmark: _Hlk88048571]Editor's note:	A minimum value can be optionally provided by the network in the same message as cause value #78, but IE naming and definition is FFS.
b)	the timer associated with the entry of this PLMN has expired; or 
c)	the access is for emergency services (see 3GPP TS 23.122 [5] for further details).
The list shall accommodate three or more entries. When the list is full and a new entry has to be inserted, the oldest entry shall be deleted.
Each entry shall be removed if for the entry:
a)	the UE successfully registers to the PLMN stored in the entry; or
b)	the timer instance associated with the entry expires.
The UE may delete the entry in the list, if the current UE location is known, a geographical location is stored for the entry of this PLMN, and the distance to the current UE location is larger than a UE implementation specific value. 
When the UE is switched off, the UE shall keep the list of "PLMNs not allowed to operate at the present UE location" in its non-volatile memory. The UE shall delete the list of "PLMNs not allowed to operate at the present UE location" if the USIM is removed.
 Based on the above information, we provide the analysis in the following sections:
Context of List Information 
The UE shall store a list of "PLMNs not allowed to operate at the present UE location" as follows:
-	the PLMN identity of the PLMN which sent a message including 5GMM cause value #78 "PLMN not allowed to operate at the present UE location" via satellite NG-RAN access technology; 
-	the geographical location, if known by the UE, where 5GMM cause value #78 was received on satellite NG-RAN access technology;
-   the distance to the current UE location; 
-  a timer which is started upon the UE receiving an integrity protected reject message with cause value #78 "PLMNs not allowed to operate at the present UE location" from a satellite NG-RAN cell.
Impact on the interaction between NAS and AS
Per above information from CT1, the UE behaviour should be as follows:
1) In NTN, when a UE receives an integrity protected reject message with cause value #78 "PLMNs not allowed to operate at the present UE location" from a satellite NG-RAN cell, the UE maintains a list of "PLMNs not allowed to operate at the present UE location" in which it stores the PLMN ID of the rejecting PLMN, and the current geographical location and a timer. And the List can be removed when the timer associated to the entry expires or the UE successfully registers to the PLMN stored in the entry. 
2) On the other hand, since not all the coverage of the PLMN is forbidden, only the coverage fulfils the conditions as depicted in 1) is not allowed to the UE, the information should be transmitted to the AS to facilitate the cell selection and re-selection.

Proposal 1: NAS is proposed to transmit the information of the list to the AS to facilitate the cell selection and re-selection.

The enhanced suitability criteria 
In Rel-17 NR, the suitability criteria are as follow:
	· suitable cell:
For UE not operating in SNPN Access Mode, a cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list, and for that PLMN either:
-	The PLMN-ID of that PLMN is broadcast by the cell with no associated CAG-IDs and CAG-only indication in the UE for that PLMN (TS 23.501 [10]) is absent or false;
-	Allowed CAG list in the UE for that PLMN (TS 23.501 [10]) includes a CAG-ID broadcast by the cell for that PLMN;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.
According to the latest information provided by NAS:
-	The cell is not barred, see clause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas for Roaming" (TS 22.011 [18]), which belongs to a PLMN that fulfils the first bullet above.
…..




Based on above analysis, for Rel-17 UE which operates in NTN, it also requires the following condition to consider a cell as suitable:
-  The cell is not part of the list of " PLMNs not allowed to operate at the present UE location "; Or
-  The cell is part of the list of " PLMNs not allowed to operate at the present UE location " , and either:
-	the current UE location is out of the coverage of the geographical location is stored for the entry of this PLMN plus the distance stored for the entry of this PLMN; or
-	the timer associated with the entry of this PLMN has expired.
Proposal 2: it is proposed that for Rel-17 UE in NTN, it also requires the following condition to consider a cell as suitable:
-  The cell is not part of the list of " PLMNs not allowed to operate at the present UE location "; Or
-  The cell is part of the list of " PLMNs not allowed to operate at the present UE location " , and either:
-	the current UE location is out of the coverage of the geographical location is stored for the entry of this PLMN plus the distance stored for the entry of this PLMN; or
-	the timer associated with the entry of this PLMN has expired.	
- The cell selection criteria are fulfilled, see clause 5.2.3.2 in TS 38.304.

Cell selection/re-selection
Regarding cell selection/re-selection in case the UE is operating in NTN, how to handle the cells with cell reservations, access restrictions or unsuitable for normal camping should take the above list into consideration. This means that if the UE detects a cell and the location of the UE fulfils the conditions related to the list of "PLMNs not allowed to operate at the present UE location", it shall not consider the cell as candidate cell for cell selection and re-selection in NTN.

Proposal 3: if the UE detects a cell and the location of the UE fulfils the conditions related to the list of "PLMNs not allowed to operate at the present UE location", it shall not consider the cell as candidate cell for cell selection and re-selection in NTN.

Conclusions
Proposal 1: NAS is proposed to transmit the information of the list to the AS to facilitate the cell selection and re-selection.
Proposal 2: it is proposed that for Rel-17 UE in NTN, it also requires the following condition to consider a cell as suitable:
-  The cell is not part of the list of " PLMNs not allowed to operate at the present UE location "; Or
-  The cell is part of the list of " PLMNs not allowed to operate at the present UE location " , and either:
-	the current UE location is out of the coverage of the geographical location is stored for the entry of this PLMN plus the distance stored for the entry of this PLMN; or
-	the timer associated with the entry of this PLMN has expired.	
- The cell selection criteria are fulfilled, see clause 5.2.3.2 in TS 38.304.
Proposal 3: if the UE detects a cell and the location of the UE fulfils the conditions related to the list of "PLMNs not allowed to operate at the present UE location", it shall not consider the cell as candidate cell for cell selection and re-selection in NTN.

TP on 38.304
[bookmark: _Toc29245187][bookmark: _Toc37298530][bookmark: _Toc46502292][bookmark: _Toc52749269][bookmark: _Toc100784073]First Modified Subclause
4.2	Functional division between AS and NAS in RRC_IDLE state and RRC_INACTIVE state
[bookmark: _Ref440699169]Table 4.2-1 presents the functional division between UE non-access stratum (NAS) and UE access stratum (AS) in RRC_IDLE state and RRC_INACTIVE states. The NAS part is specified in TS 23.122 [9] and the AS part in the present document.
Table 4.2-1: Functional division between AS and NAS in RRC_IDLE state and RRC_INACTIVE state
	RRC_IDLE and RRC_INACTIVE state Process
	UE Non-Access Stratum
	UE Access Stratum

	PLMN Selection and SNPN Selection
	For a UE not operating in SNPN access mode, perform the following:
Maintain a list of PLMNs in priority order according to TS 23.122 [9]. Select a PLMN using automatic or manual mode as specified in TS 23.122 [9] and request AS to select a cell belonging to this PLMN. For each PLMN, associated RAT(s) may be set.

Evaluate reports of available PLMNs and any associated CAG-IDs from AS for PLMN selection.

Maintain a list of equivalent PLMN identities.

Maintain a list of "PLMNs not allowed to operate at the present UE location".

Maintain applicable disaster roaming information for available PLMNs including potential disaster PLMNs for available PLMNs.

To support manual CAG selection, provide request to search for available CAGs and evaluate reports of available CAGs from AS for CAG selection.

For a UE operating in SNPN access mode, perform the following:
Maintain a list of SNPNs according to TS 23.122 [9]. Select a SNPN using automatic or manual mode as specified in TS 23.122 [9] and request AS to select a cell belonging to this SNPN.

Evaluate reports of available SNPNs from AS for SNPN selection.
	For a UE not operating in SNPN access mode, search for available PLMNs.

If associated RAT(s) is (are) set for the PLMN, search in this (these) RAT(s) and other RAT(s) for that PLMN as specified in TS 23.122 [9].

For a UE operating in SNPN access mode, search for available SNPNs only consider NR cells.

Perform measurements to support PLMN/SNPN selection.

Synchronise to a broadcast channel to identify found PLMNs/SNPNs.

Report available PLMNs and any associated CAG-IDs with associated RAT(s) to NAS on request from NAS or autonomously.

Report applicable disaster roaming information for available PLMNs autonomously including potential disaster PLMNs.

For a UE operating in SNPN access mode, report available SNPNs to NAS autonomously; report information related to SNPN access with subscription of a different Credentials Holder, indicator whether onboarding is enabled, and the list of supported GINs to NAS autonomously, as specified in TS 38.331 [3].

To support manual CAG selection, perform the following:
Search for cells broadcasting a CAG-ID.

Read the HRNN (if broadcast) for each CAG-ID if a cell broadcasting a CAG-ID is found.

Report CAG-ID(s) of found cell(s) broadcasting a CAG-ID together with the associated manual CAG selection allowed indicator, HRNN and PLMNto NAS.

On selection of a CAG by NAS, select any acceptable or suitable cell belonging to the selected CAG and give an indication to NAS that access is possible (for the registration procedure)


To support manual SNPN selection, report available SNPNs together with associated HRNNs (if available) to NAS on request from NAS.

	Cell 
Selection
	Control cell selection for example by indicating RAT(s) associated with the selected PLMN to be used initially in the search of a cell in the cell selection.

Maintain a list of "Forbidden Tracking Areas" and provide the list to AS.

Maintain a list of "PLMNs not allowed to operate at the present UE location" and provide the list to AS.

For a UE not operating in SNPN access mode: Maintain Allowed CAG list and optional CAG-only indication along with associated PLMN ID(s) on which the UE is allowed access and provide these lists to AS. To support manual CAG selection, select a CAG and request AS to select a cell belonging to this CAG.
	Perform measurements needed to support cell selection.

Detect and synchronise to a broadcast channel. Receive and handle broadcast information. Forward NAS system information to NAS.

Search for a suitable cell. The cells broadcast one or more 'PLMN identity' or 'SNPN identity' (for a UE operating in SNPN access mode) in the system information. Respond to NAS whether such cell is found or not.

If associated RATs is (are) set for the PLMN, perform the search in this (these) RAT(s) and other RATs for that PLMN as specified in TS 23.122 [9].

If a cell is found which satisfies cell selection criteria, camp on that cell.

	Cell 
Reselection
	For a UE not operating in SNPN access mode,
maintain a list of equivalent PLMN identities and provide the list to AS.

Maintain a list of "Forbidden Tracking Areas" and provide the list to AS.

Maintain a list of "PLMNs not allowed to operate at the present UE location" and provide the list to AS.

For a UE not operating in SNPN access mode, maintain Allowed CAG list and optional CAG-only indication along with associated PLMN ID(s) on which the UE is allowed access and provide these lists to AS.

Maintain slice information including slice/slice group priorities and provide this information to AS.
	Perform measurements needed to support cell reselection.

Detect and synchronise to a broadcast channel. Receive and handle broadcast information. Forward NAS system information to NAS.

Change cell if a more suitable cell is found.

Derive cell reselection priorities for slice-based cell reselection.

	Location registration
	Register the UE as active after power on.

Register the UE's presence in a registration area, for instance regularly or when entering a new tracking area.

Deregister UE when shutting down.

Maintain a list of "Forbidden
 Tracking Areas".

Maintain a list of "PLMNs not allowed to operate at the present UE location" and provide the list to AS.

Control and restrict location registration for a UE in eCall Only Mode.

	Report registration area information to NAS.


	RAN Notification Area Update
	Not applicable.
	Register the UE's presence in a RAN-based notification area (RNA), periodically or when entering a new RNA.


Next Modified Subclause 

[bookmark: _Toc29245190][bookmark: _Toc37298533][bookmark: _Toc46502295][bookmark: _Toc52749272][bookmark: _Toc100784076]4.5	Cell Categories
The cells are categorised according to which services they offer:
acceptable cell:
An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in an NR network:
-	The cell is not barred, see clause 5.3.1;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.
suitable cell:
For UE not operating in SNPN Access Mode, a cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list, or is not part of the list of " PLMNs not allowed to operate at the present UE location ", and for that PLMN either:
-	The PLMN-ID of that PLMN is broadcast by the cell with no associated CAG-IDs and CAG-only indication in the UE for that PLMN (TS 23.501 [10]) is absent or false;
-	Allowed CAG list in the UE for that PLMN (TS 23.501 [10]) includes a CAG-ID broadcast by the cell for that PLMN;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.
According to the latest information provided by NAS:
-	The cell is not barred, see clause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas for Roaming" (TS 22.011 [18]), which belongs to a PLMN that fulfils the first bullet above.
For UE operating in SNPN Access Mode, a cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected SNPN or the registered SNPN of the UE;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2;
According to the latest information provided by NAS:
-	The cell is not barred, see clause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas for Roaming" which belongs to either the selected SNPN or the registered SNPN of the UE.;
-  The cell is part of the list of " PLMNs not allowed to operate at the present UE location " , and either:
-	the current UE location is out of the coverage of the geographical location is stored for the entry of this PLMN plus the distance stored for the entry of this PLMN; or
-	the timer associated with the entry of this PLMN has expired.

barred cell:
A cell is barred if it is so indicated in the system information, as specified in TS 38.331 [3].
reserved cell:
A cell is reserved if it is so indicated in system information, as specified in TS 38.331 [3].
Following exception to these definitions are applicable for UEs:
-	if a UE has an ongoing emergency call, all acceptable cells of that PLMN/SNPN are treated as suitable for the duration of the emergency call.
-	camped on a cell that belongs to a tracking area that is forbidden for regional provision of service; a cell that belongs to a tracking area that is forbidden for regional provision service (TS 23.122 [9], TS 24.501 [14]) is suitable but provides only limited service.
-	if the UE in RRC_IDLE fulfils the conditions to support NR sidelink communication or V2X sidelink communication in limited service state as specified in TS23.287 [16] clause 5.7, the UE may perform NR sidelink communication or V2X sidelink communication.
NOTE:	UE is not required to support manual search and selection of PLMN or CAG or SNPN while in RRC CONNECTED state. The UE may use local release of RRC connection to perform manual search if it is not possible to perform the search while RRC connected.

[bookmark: _Toc37298543][bookmark: _Toc46502305][bookmark: _Toc52749282][bookmark: _Toc100784086]Next Modified Subclause 
5.2	Cell selection and reselection
[bookmark: _Toc29245198][bookmark: _Toc37298544][bookmark: _Toc46502306][bookmark: _Toc52749283][bookmark: _Toc100784087]5.2.1	Introduction
UE shall perform measurements for cell selection and reselection purposes as specified in TS 38.133 [8].
When evaluating Srxlev and Squal of non-serving cells for reselection evaluation purposes, the UE shall use parameters provided by the serving cell and for the final check on cell selection criterion, the UE shall use parameters provided by the target cell for cell reselection.
The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s) associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs and by maintaining a list of "PLMNs not allowed to operate at the present UE location" in NTN. The UE shall select a suitable cell based on RRC_IDLE or RRC_INACTIVE state measurements and cell selection criteria.
In order to expedite the cell selection process, stored information for several RATs, if available, may be used by the UE.
When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. The change of cell may imply a change of RAT. Details on performance requirements for cell reselection can be found in TS 38.133 [8].
The NAS is informed if the cell selection and reselection result in changes in the received system information relevant for NAS.
For normal service, the UE shall camp on a suitable cell, monitor control channel(s) of that cell so that the UE can:
-	receive system information from the PLMN or SNPN; and
-	receive registration area information from the PLMN or SNPN, e.g., tracking area information; and
-	receive other AS and NAS Information; and
-	if registered:
-	receive paging and notification messages from the PLMN or SNPN; and
-	initiate transfer to Connected mode.
For cell selection in multi-beam operations, measurement quantity of a cell is up to UE implementation.
For cell reselection in multi-beam operations, including inter-RAT reselection from E-UTRA to NR, the measurement quantity of this cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:
-	if nrofSS-BlocksToAverage (maxRS-IndexCellQual in E-UTRA) is not configured in SIB2/SIB4 (SIB24 in E-UTRA); or
-	if absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA) is not configured in SIB2/SIB4 (SIB24 in E-UTRA); or
-	if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA):
-	derive a cell measurement quantity as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [11].
-	else:
-	derive a cell measurement quantity as the linear average of the power values of up to nrofSS-BlocksToAverage (maxRS-IndexCellQual in E-UTRA) of highest beam measurement quantity values above absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA).
Editor's note: Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbour cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition. When UE uses location based cell reselection enhancements, it's up to UE implementation to guarantee that a valid location information is available.
Editor's note: Distance based cell reselection criteria for quasi-earth fixed cell is supported.
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5.2.4.4	Cells with cell reservations, access restrictions or unsuitable for normal camping
For the highest ranked cell (including serving cell) according to cell reselection criteria specified in clause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in clause 5.2.4.5, the UE shall check if the access is restricted according to the rules in clause 5.3.1.
If that cell and other cells have to be excluded from the candidate list, as stated in clause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to one or more of the following reasons:
[bookmark: _Hlk23018542]-	this cell belongs to a PLMN which is not indicated as being equivalent to the registered PLMN, or
-	this cell is a CAG cell that belongs to a PLMN which is equivalent to the registered PLMN but with no CAG-ID that is present in the UE's allowed CAG list being broadcasted, or
-	this cell is not a CAG cell and the CAG-only indication in the UE is set, or
-	this cell does not belong to a SNPN that is equal to the registered or selected SNPN of the UE in SNPN access mode,
the UE shall not consider this cell and, for operation in licensed spectrum, other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
For operation with shared spectrum channel access, when the highest ranked cell or best cell is not a candidate for reselection per the previous paragraph, the UE should continue to consider other cells on the same frequency for cell reselection, however if the second highest ranked cell on this frequency is also not suitable due to one or more of the above reasons, the UE may consider this frequency to be the lowest priority for a maximum of 300 seconds.
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of 5GS forbidden TAs for roaming", the UE shall not consider this cell and other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
For operation in NTN, if the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the " PLMNs not allowed to operate at the present UE location", and both the current UE location is within the coverage of the geographical location is stored for the entry of this PLMN plus the distance stored for the entry of this PLMN; and the timer associated with the entry of this PLMN hasn’t expired, the UE shall not consider this cell and other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.

If the highest ranked cell or best cell according to absolute priority reselection rules is an inter-RAT cell which is not suitable due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds.
If the UE enters into state any cell selection, any limitation shall be removed. If the UE is redirected under NR control to a frequency for which the timer is running, the limitation(s) on that frequency shall be removed.
End of Modified Subclause 
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