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1	Introduction
[bookmark: _Hlk20748209][bookmark: _Hlk10733979]RAN agreed that the Non-Public Networks (NPN) related RAN work will be carried out within NG_RAN_PRN work item [1]. 
At RAN2#107 the following agreements were made for SNPNs:
Agreements
1	The SNPNs (identified by PLMN ID + NID) are broadcasted in SIB1, 
FFS whether this is achieved by extending the legacy network list or by introducing a new SNPN specific network list or both.
2	The size and format of the NID will not be discussed in RAN2 (we will be informed by other groups)
3	Up to 12 different SNPNs can be broadcasted in a cell.
4	If “mixed” network sharing is allowed (i.e. a cell can contain both PLMNs and NPNs), the total number of networks indicated in SIB1 (i.e. #PLMN + #SNPN + #PNI-NPN) shall not exceed 12.
5	If HRNN are broadcast then the HRNN should a be broadcasted in a separate SIB (i.e. different from SIB1).
6	SNPN selection functions similar to normal PLMN selection: AS reports the found SNPNs (identified by PLMN ID + NID) to NAS which selects the network. In case of manual selection, the human readable network name (if broadcasted) may also be provided from AS to NAS.
7	Once the UE has selected an SNPN, cell selection/re-selection is only performed within the SNPN, i.e. a cell is only considered suitable if the broadcasted SNPN identifier matches the selected SNPN.

This paper discusses the impacts of these agreements on TS 38.304 (User Equipment (UE) procedures in Idle mode and RRC Inactive state).
[bookmark: _Hlk20748244]2	Discussion
Agreements 6 and 7 (highlighted by yellow above) have a number of impacts on TS 38.304 as they impact network selection, cell selection and reselection. 
The first general impact is that TS 38.304 uses the term "PLMN selection" for network selection and "selected and registered PLMN" for selected and registered network. With the introduction of SNPN this terminology becomes invalid as network selection should cover SNPN selection, and the selected or registered network can be a SNPN. 
Proposal 1: In TS 38.304 the term "PLMN" should be changed to "network" where the procedure is also valid for SNPN.
The identification of SNPNs is different from identification of PLMNs as an SNPN is identified by PLMN ID and a Network IDentifier (NID). This requires changes in the specification as the current specification assumes that the PLMN ID identifies a network. 
Proposal 2: In TS 38.304 the use PLMN ID and NID pair as SNPN identifier should be introduced.
It should also be considered that SNPNs do not support all features of PLMNs:
a) In cases of SNPNs there is no concept of equivalent SNPNs. 
b) According to clause 5.30.2 of TS 23.501 [2] a UE can only register to an SNPN (identified by a PLMN ID and NID) if the UE has SUPI and credentials for the given SNPN. A consequence of this is that there is no roaming (visited SNPN) concept. According to clause 5.30.2.4 of TS 23.501 [2] if multiple SNPNs are available that the UE has respective SUPI and credentials for, then the priority order for selecting and attempting to register with SNPNs is based on UE implementation. Therefore, there is no need for the UE to search for higher priority SNPNs. 
c) According clause 5.30.2.3 of 3GPP TS 23.501 emergency services are not supported in SNPN access mode. Therefore, the emergency related steps in cell (re)selection are not applicable when UE is in SNPN access mode.
Observation 1: The specification should consider the differences between PLMNs and SNPN, more specifically 
a) there are no equivalent SNPNs; 
b) there is no visited SNPN, and thus no need for the UE to search for higher priority SNPNs; 
c) there is no need to support emergency service related aspects of cell (re)selection in SNPN access mode.
For manual network selection UEs operating in SNPN access mode provide the list of NIDs and related human-readable names (if available) of the available SNPNs to the user. This requires the AS to provide the advertised human-readable names of the available SNPNs to NAS. On the other hand, the human-readable names are not used during automatic network selection, and it is enough if AS provides the human-readable names when it is requested by NAS.
Proposal 3: The AS should provide human-readable names (if available) to NAS for manual network selection whenever it is requested by NAS.
Based on the above proposals and observation a lot of minor changes are needed in TS 38.304 to introduce the support of SNPNs in TS 38.304. The Annex of this paper presents a text proposal how this could be captured in TS 38.304
Proposal 4: Adopt the text proposals of 38.304 in the Annex of this paper.

3	Conclusions
We have made the following observation and proposals in this paper:
Proposal 1: In TS 38.304 the term "PLMN" should be changed to "network" where the procedure is also valid for SNPN.
Proposal 2: In TS 38.304 the use PLMN ID and NID pair as SNPN identifier should be introduced.
Observation 1: The specification should consider the differences between PLMNs and SNPN, more specifically 
a) there are no equivalent SNPNs; 
b) there is no visited SNPN, and thus no need for the UE to search for higher priority SNPNs; 
c) there is no need to support emergency service related aspects of cell (re)selection in SNPN access mode.
Proposal 3: The AS should provide human-readable names (if available) to NAS for manual network selection whenever it is requested by NAS.
Proposal 4: Adopt the text proposals of 38.304 in the Annex of this paper.
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[bookmark: _Toc20610817]First Modified Subclause
4.1	Overview
The RRC_IDLE state and RRC_INACTIVE state tasks can be subdivided into three processes:
-	PLMNNetwork selection;
-	Cell selection and reselection;
-	Location registration and RNA update.
PLMNNetwork selection, cell reselection procedures, and location registration are common for both RRC_IDLE state and RRC_INACTIVE state. RNA update is only applicable for RRC_INACTIVE state. When UE selects a new PLMN, UE transitions from RRC_INACTIVE to RRC_IDLE, as specified in TS 24.501 [14].
When the UE is not set to operate in SNPN access mode the UE performs PLMN selection as network selection. When the UE is set to operate in SNPN access mode the UE performs SNPN selection as network selection.
When a UE is switched on and does not operate in SNPN access mode, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN, associated RAT(s) may be set, as specified in TS 23.122 [9]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection.
When a UE is switched on and operates in SNPN access mode, a Stand-alone Non-Public Network (SNPN) is selected by NAS. 
With cell selection, the UE searches for a suitable cell of the selected PLMNnetwork, chooses that cell to provide available services, and monitors its control channel. This procedure is defined as "camping on the cell".
The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell. As an outcome of a successful Location Registration, the selected PLMNnetwork then becomes the registered PLMNnetwork, as specified in TS 23.122 [9].
If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed. In RRC_INACTIVE state, if the new cell does not belong to the configured RNA, an RNA update procedure is performed.
If necessary, the UE shall search for higher priority PLMNs networks at regular time intervals as described in TS 23.122 [9] and search for a suitable cell if another PLMN network has been selected by NAS.
If the UE loses coverage of the registered PLMNnetwork, either a new PLMNnetwork is selected automatically (automatic mode), or an indication of available PLMNsnetworks is given to the user so that a manual selection can be performed (manual mode).
Registration is not performed by UEs only capable of services that need no registration.
The purpose of camping on a cell in RRC_IDLE state and RRC_INACTIVE state is fourfold:
a)	It enables the UE to receive system information from the networkPLMN.
b)	When registered and if the UE wishes to establish an RRC connection or resume a suspended RRC connection, it can do this by initially accessing the network on the control channel of the cell on which it is camped.
c)	If the network needs to send a message or deliver data to the registered UE, it knows (in most cases) the set of tracking areas (in RRC_IDLE state) or RNA (in RRC_INACTIVE state) in which the UE is camped. It can then send a "paging" message for the UE on the control channels of all the cells in the corresponding set of areas. The UE will then receive the paging message and can respond.
d)	It enables the UE to receive ETWS and CMAS notifications.
When the UE is in RRC_IDLE state, upper layers may deactivate AS layer when MICO mode is activated as specified in TS 24.501 [14]. When MICO mode is activated, the AS configuration (e.g. priorities provided by dedicated signalling) is kept and all running timers continue to run but the UE need not perform any idle mode tasks. If a timer expires while MICO mode is activated it is up to the UE implementation whether it performs the corresponding action immediately or the latest when MICO mode is deactivated. When MICO mode is deactivated, the UE shall perform all idle mode tasks.
[bookmark: _Toc20610818]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

	PLMNNetwork Selection 
	Maintain a list of PLMNsnetworks in priority order according to TS 23.122 [9]. Select a PLMNnetwork using automatic or manual mode as specified in TS 23.122 [9] and request AS to select a cell belonging to this PLMNnetwork. For each PLMN, associated RAT(s) may be set.

Evaluate reports of available PLMNsnetworks from AS for PLMNnetwork selection.

Maintain a list of equivalent PLMN identities when the UE is not in SNPN access mode.
	Search for available PLMNsnetworks.

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

Perform measurements to support PLMNnetwork selection.

Synchronise to a broadcast channel to identify found networksPLMNs.

Report available networksPLMNs with associated RAT(s) to NAS on request from NAS or autonomously.

	Cell 
Selection
	Control cell selection for example by indicating RAT(s) associated with the selected networkPLMN 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.
	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' and zero or more NID 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 network as specified in TS 23.122 [9].

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

	Cell 
Reselection
	When the UE is not in SNPN access mode Maintain 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.
	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.

	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".

	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.



[bookmark: _Toc20610821]Next Modified Subclause
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:
A cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMNnetwork or the registered PLMNnetwork or PLMN of the Equivalent PLMN list;
-	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" (TS 22.261 [12]), which belongs to a PLMN network that fulfils the first bullet above.
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 are treated as suitable for the duration of the emergency call.
-	camped on a cell that belongs to a registration area that is forbidden for regional provision of service; a cell that belongs to a registration area that is forbidden for regional provision service (TS 23.122 [9], TS 24.501 [14]) is suitable but provides only limited service.
[bookmark: _Toc20610822]5	Process and procedure descriptions
[bookmark: _Toc20610823][bookmark: _Ref434309180]5.1	PLMNNetwork selection
In the UE, the AS shall report available networksPLMNs to the NAS on request from the NAS or autonomously.
During PLMN selection, based on the list of PLMN identities in priority order, the particular PLMN may be selected either automatically or manually. Each PLMN in the list of PLMN identities is identified by a 'PLMN identity'. In the system information on the broadcast channel, the UE can receive one or multiple 'PLMN identity' in a given cell. The result of the PLMN selection performed by NAS (see TS 23.122 [9]) is an identifier of the selected PLMN.
[bookmark: _Toc20610824]During SNPN selection, based on the list of SNPN identities in priority order, the particular SNPN may be selected either automatically or manually. Each SNPN in the list of SNPN identities is identified by a 'PLMN identity' and 'Network IDentifier' (NID). In the system information on the broadcast channel, the UE can receive one or multiple 'PLMN identity' and zero or more NIDs and optionally human-readable names (HRNN) of the SNPNs in a given cell. The result of the SNPN selection performed by NAS (see TS 23.122 [9]) is the SNPN identifier (PLMN identifier and the NID pair) of the selected SNPN. 
5.1.1	Support for PLMNnetwork selection
[bookmark: _Toc20610825]5.1.1.1	General
On request of the NAS, the AS shall perform a search for available PLMNs or SNPNs and report them to NAS.
[bookmark: _Toc20610826]5.1.1.2	NR case
The UE shall scan all RF channels in the NR bands according to its capabilities to find available PLMNsnetworks. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s)network(s) the cell belongs to. When the UE performs PLMN selection the PLMN identities of the found PLMNs shall be reported to the NAS. When the UE performs SNPN selection the SNPN identities (PLMN ID and NID pairs) of the found SNPNs shall be reported to the NAS.
If the UE can read one or several PLMN network identities in the strongest cell, each found PLMN network (see the PLMN/SNPN reading in TS 38.331 [3]) shall be reported to the NAS as a high quality PLMNnetwork (but without the RSRP value), provided that the following high-quality criterion is fulfilled:
1.	For an NR cell, the measured RSRP value shall be greater than or equal to -110 dBm.
Found PLMNsnetworks that do not satisfy the high-quality criterion but for which the UE has been able to read the PLMNnetwork identities are reported to the NAS together with their corresponding RSRP values. The quality measure reported by the UE to NAS shall be the same for each PLMNnetwork found in one cell.
During SNPN selection on request of the NAS the AS shall also provide the human-readable names of the found SNPNs along with the SNPN identifiers to the NAS if they are available. 
The search for PLMNsnetworks may be stopped on request from the NAS. The UE may optimise PLMNnetwork search by using stored information e.g. frequencies and optionally also information on cell parameters from previously received measurement control information elements.
Once the UE has selected a PLMNnetwork, the cell selection procedure shall be performed in order to select a suitable cell of that PLMNnetwork to camp on.
[bookmark: _Toc20610827]5.1.1.3	E-UTRA case
Support for PLMN selection in E-UTRA is described in TS 36.304 [7].
[bookmark: _Toc20610828]5.2	Cell selection and reselection
[bookmark: _Toc20610829]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 networkPLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs. 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 PLMNnetwork; and
-	receive registration area information from the PLMNnetwork, e.g., tracking area information; and
-	receive other AS and NAS Information; and
-	if registered:
-	receive paging and notification messages from the PLMNnetwork; 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).
[bookmark: _Toc20610830]
5.2.2	States and state transitions in RRC_IDLE state and RRC_INACTIVE state
Figure 5.2.2-1 shows the states and state transitions and procedures in RRC_IDLE and RRC_INACTIVE. Whenever a new PLMN selection is performed, it causes an exit to number 1.


[bookmark: _MON_1631429422]
Figure 5.2.2-1 RRC_IDLE and RRC_INACTIVE Cell Selection and Reselection
[bookmark: _Toc20610831]Next Modified Subclause
[bookmark: _Toc20610835]5.2.4	Cell Reselection evaluation process
[bookmark: _Toc20610836]5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMNnetwork selection is performed on request by NAS (TS 23.122 [9]).
NOTE:	UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.
The UE shall delete priorities provided by dedicated signalling when:
-	the UE enters a different RRC state; or
-	the optional validity time of dedicated priorities (T320) expires; or
-	a PLMNnetwork selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2:	Equal priorities between RATs are not supported.
The UE shall not consider any black listed cells as candidate for cell reselection.
The UE in RRC_IDLE state shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and E-UTRA), if configured, at inter-RAT cell (re)selection.
NOTE 3:	The network may assign dedicated cell reselection priorities for frequencies not configured by system information.
[bookmark: _Toc20610837]Next Modified Subclause
[bookmark: _Toc20610841]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 being part of the "list of 5GS forbidden TAs for roaming" or belonging to a networkPLMN which is not the registered network or 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, any limitation on that frequency shall be removed.
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, any limitation on that frequency shall be removed.
[bookmark: _Toc20610842]Next Modified Subclause
[bookmark: _Ref435952694][bookmark: _Toc20610856]5.4	Tracking Area registration
In the UE, the AS shall report tracking area information to the NAS.
[bookmark: _Hlk14262081]When the UE is not set to operate in SNPN access mode and If if the UE reads more than one PLMN identity in the current cell, the UE shall report the found PLMN identities that make the cell suitable in the tracking area information to NAS.
When the UE is set to operate in SNPN access mode and if the UE reads more than one SNPN identity (PLMN identity and NID pairs) in the current cell, the UE shall report the found SNPN identities that make the cell suitable in the tracking area information to NAS.
The NAS part of the location registration process is specified in TS 23.122 [9].
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