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Introduction
UE procedures related to camping and cell selection/reselection, in idle mode or in RRC_INACTIVE state, were discussed at the RAN2 NR AH1801 meeting, and the following agreements were reached.
Selection/reselection rules:
Agreements for idle and inactive mode:
1	Take cell suitability, acceptability, barred and reserved cell definitions from LTE as baseline for NR.
2	Cell selection criterion (S criterion) is applied to cell selection and reselection. 
3	 Both RSRP and RSRQ are considered in S criterion. 
4	From RAN2 perspective compensation parameter(s) is needed to S criterion. Details can be FFS and depending on the input from RAN1/4. Send LS to RAN1/4 to identify the use cases.
5	Parameters to check S criterion is broadcasted via system information for neighbor cells and via RMSI for serving cell.
6	Cell reselection for intra frequency case and equal priority inter frequency case, criterion (R criterion) is applied to cell reselection. 
7	Qhyst and Qoffset (including both cell specific and carrier specific one) can be applied to R criterion.
8	RSRP is applied to R criterion.
9	When the highest ranked cell is not suitable, UE will not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of xxs unless if intra frequency reselection is allowed by gNB, as in as 5.2.4.4 and 5.3.1, TS36.304. The value is FFS.
10	 Dedicated and common reselection priority can be applied in idle. FFS whether the same priority for inactive mode.
11	 If dedicated reselection priority is assigned, it is used otherwise common reselection priority is applied. 
12	 Same cell reselection process as LTE is applied for inter-F/RAT with the different reselection priority. 
 13	 Separate threshold to skip intra-F measurements and inter-F/RAT measurements to the same/lower reselection priority as in LTE is applied. 

Agreement:
1	PLMN selection procedures captured in 38.304 are applicable to both NR Idle and Inactive modes.

Cell quality derivation:
Agreements:
1	Cell quality derivation for cell selection is up to UE implementation.
2	As baseline of cell reselection: for multiple beams, the derivation formula used in Connected mode for cell quality is also applicable to Idle mode; i.e. the quality is calculated as a linear average over up to N best beams above a threshold which are configured per carrier and broadcasted. Further optimization can be considered, e.g., considering on the number of actual good beams (the quality of the beam is above the threshold) for cell reselection.

Service based reselection:
Agreements
1	The idle UE considers the frequency to be the highest reselection priority if the idle UE prefers to receive its interested service while camping on a frequency on which it is provided, as in LTE. FFS which service is applied for this rule.
2	Prioritization of multiple services when the idle UE cannot receive all is up to UE implementation. 

Cell Barring and reservation:
Agreements
1	NR will support cell reservation via broadcasting an indication per PLMN similar to cellReservedForOperatorUse in E-UTRAN.
2	Cell reservation indication will be broadcasted in RMSI.
3	NR will support cell selection and reselection procedure for Access Classes 11 to 15.
4	If a UE is unable to acquire Minimum SI in a cell, it shall consider it “barred” for up to X seconds where X is FFS.

CSG:
Agreement:
1	Introduce an indication in RMSI for forward compatibility purposes, e.g., CSG.

Measurements:
Agreement:
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc502755249][bookmark: _Toc502910285][bookmark: _Toc502923719][bookmark: _Toc502924539][bookmark: _Toc502924800]	RAN2 to define the SMTC configuration including periodicity/offset and duration for intra-frequency and inter-frequency measurements for RRC_IDLE and RRC_INACTIVE states in the system information in the same way as defined for RRC_CONNECTED state.

Additional SIB in LTE:
Agreements:
1	Adopt the additional SIB (SIB22) that contains the inter-RAT cell re-selection to NR in LTE.
2	Contents of the SIB22 is based on the NR inter-frequency cell reselection related system information block in NR and at the same time similar with existing LTE.

Agreements:
1	The principle of the inter-RAT cell reselection from NR to LTE could take that of the inter-RAT cell reselection in LTE as the baseline.
2	The parameters related to the inter-RAT cell reselection from NR to LTE should be embodied as other SI.

Reselection for inactive:
Agreement
1	If the dedicated reselection parameters are not provided when entering RRC_INACTIVE and RRC_IDLE, the UE applies cell reselection parameters received from system information. 

[bookmark: _Ref178064866]There are several open issues/FFSs as part of the above agreements. This document discusses the open issues that are related to camping procedures in NR (for UEs in RRC_IDLE or RRC_INACTIVE state).
Discussion
From the agreements reached at the RAN2 NR AH1801 meeting there are some open issues related to the camping procedure. These are addressed in the below sections. A corresponding Text Proposal, based on TS 38.304 in [1] is provided in section 3.
Barring duration for cell that is not suitable
For the case where a cell is not suitable, there is an FFS for the barring duration that shall be applied by the UE.
· When the highest ranked cell is not suitable, UE will not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of xxs unless if intra frequency reselection is allowed by gNB, as in as 5.2.4.4 and 5.3.1, TS36.304. The value is FFS.

This is related to different cases where the cell is not suitable, e.g. when it is indicated as barred in the MIB. The barring time is then related to how long the UE should wait until it considers the cell for selection/reselection again. A long barring duration means that the UE can limit the amount of cells (or frequencies) it needs to evaluate for a longer time. A long barring time however also means that the risk that the UE detects another cell with the same PCI during the barring time increases. In LTE the barring duration is set to 300s, and we see no reason to use a different value in NR.
[bookmark: _Toc505845119][bookmark: _Toc506025258][bookmark: _Toc506028697][bookmark: _Toc506031512][bookmark: _Toc506031572][bookmark: _Toc506035330][bookmark: _Toc506035758][bookmark: _Toc506228483][bookmark: _Toc506277983][bookmark: _Toc506490448][bookmark: _Toc506491779]When the highest ranked cell is not suitable, the UE shall consider the cell as barred for 300s. If intra frequency reselection is not allowed, the UE  shall then also consider other cells on the same frequency as barred during the same time period.

Barring duration when UE is unable to acquire Minimum SI
There is also an FFS for barring duration to be applied for the case where the UE is not able to acquire the minimum SI in a cell.
· If a UE is unable to acquire Minimum SI in a cell, it shall consider it “barred” for up to X seconds where X is FFS.

In LTE, a cell is considered as barred if the UE is not able to acquire the essential system information in the cell, i.e. MIB, SIB1 and SIB2. In that case the UE may exclude the cell as a candidate for cell selection/reselection for up to 300 seconds, as indicated in TS 36.304 (sub-clause 5.3.1).
In NR, the minimum SI will most likely correspond to only the MIB and SIB1, even though this still needs to be formally agreed. Just as for the barring duration when a cell is not suitable, as discussed in section 2.1, we see no reason to use a different value in NR compared to LTE when the UE is unable to acquire the essential (minimum) system information.
[bookmark: _Toc505845120][bookmark: _Toc506025259][bookmark: _Toc506028698][bookmark: _Toc506031513][bookmark: _Toc506031573][bookmark: _Toc506035331][bookmark: _Toc506035759][bookmark: _Toc506228484][bookmark: _Toc506277984][bookmark: _Toc506490449][bookmark: _Toc506491780]If a UE is unable to acquire minimum SI (MIB or SIB1) in a cell it shall consider the cell as barred and may exclude it as a candidate for cell selection/reselection for up to 300 seconds. Other cells on the same frequency may then be selected (if the selection criteria are fulfilled).

Camping in RRC_INACTIVE
For the dedicated (and common) reselection priorities, there is an FFS whether the same priorities are to be applied by a UE in RRC Inactive state as in idle mode. 
· Dedicated and common reselection priority can be applied in idle. FFS whether the same priority for inactive mode.

A UE in RRC_INACTIVE state may reselect to neighbouring cells within a configured RAN area without informing the network. Once the UE leaves the RAN area it will resume its connection to perform a location update (RAN Area or Tracking Area update). The UE in RRC_INACTIVE shall then use the same cell reselection rules as defined for RRC_IDLE, when it evaluates a cell for cell re-selection.
When the UE enters RRC_INACTIVE, it will be provided with a UE specific configuration related to the RRC_INACTIVE state, i.e. a ran-AreaInfo and ran-pagingCycle, in the RRC message sent from the network. The UE is then also provided with mobility control info information (RAT/frequency priorities), just as for a UE that enters RRC_IDLE. The provision of RAT/frequency priorities for a specific UE should thus be the same when entering RRC_INACTIVE or RRC_IDLE.
The UE specific configuration parameters that are provided by the network to a UE that enters RRC_INACTIVE should only be used as long as the UE remains in RRC_INACTIVE. When the UE leaves RRC_INACTIVE it should discard these parameters, and if it is not configured with new parameters, the UE should use the configurations broadcasted in the system information.
[bookmark: _Toc492542657][bookmark: _Toc494311493][bookmark: _Toc494356472][bookmark: _Toc494387041][bookmark: _Toc494387063][bookmark: _Toc498551639][bookmark: _Toc503353047][bookmark: _Toc503359624][bookmark: _Toc505841855][bookmark: _Toc505841873][bookmark: _Toc505845121][bookmark: _Toc506025260][bookmark: _Toc506028699][bookmark: _Toc506031514][bookmark: _Toc506031574][bookmark: _Toc506035332][bookmark: _Toc506035760][bookmark: _Toc506228485][bookmark: _Toc506277985][bookmark: _Toc506490450][bookmark: _Toc506491781]A UE in RRC_INACTIVE should use the same cell reselection rules as in RRC_IDLE.
[bookmark: _Toc492542658][bookmark: _Toc494311494][bookmark: _Toc494356473][bookmark: _Toc494387042][bookmark: _Toc494387064][bookmark: _Toc498551640][bookmark: _Toc503353048][bookmark: _Toc503359625][bookmark: _Toc505841856][bookmark: _Toc505841874][bookmark: _Toc505845122][bookmark: _Toc506025261][bookmark: _Toc506028700][bookmark: _Toc506031515][bookmark: _Toc506031575][bookmark: _Toc506035333][bookmark: _Toc506035761][bookmark: _Toc506228486][bookmark: _Toc506277986][bookmark: _Toc506490451][bookmark: _Toc506491782]UE specific configuration parameters that are received when entering RRC_INACTIVE (e.g. for frequency or RAT prioritizations) should be discarded when the UE leaves RRC_INACTIVE.

Minimum camping time on the serving cell
[bookmark: _Hlk506035936]In the latest version of TS 38.304 in [1] there is also an FFS in sub-clause 5.2.4.5 on the minimum time that shall have “elapsed since the UE camped on the current serving cell” before performing any further cell reselection. This text is based on the corresponding procedure in TS 36.304, where the time value is set to 1 second.
We do not see any need for changing the time period value compared to the one in LTE (1 second) and we therefore propose that the same value should be used in NR.
[bookmark: _Toc506028701][bookmark: _Toc506031516][bookmark: _Toc506031576][bookmark: _Toc506035334][bookmark: _Toc506035762][bookmark: _Toc506228487][bookmark: _Toc506277987][bookmark: _Toc506490452][bookmark: _Toc506491783]The minimum time that shall have elapsed since the UE camped on the current serving cell, before performing any further cell reselection, should be 1 second, just as in LTE.

A Text Proposal to include the above proposals in TS 38.304 is provided in section 3. It is based on the updated version of 38.304 in [1], with the track changes accepted. It is proposed to include these updates in TS 38.304.
[bookmark: _Toc506028702][bookmark: _Toc506031517][bookmark: _Toc506031577][bookmark: _Toc506035335][bookmark: _Toc506035763][bookmark: _Toc506228488][bookmark: _Toc506277988][bookmark: _Toc506490453][bookmark: _Toc506491784]Include the Text Proposal in section 3 into TS 38.304.
[bookmark: _GoBack]
[bookmark: _Ref189046994]Text Proposal

START OF FIRST CHANGE

[bookmark: _Toc506417722]4.1	Overview
The RRC_IDLE state and RRC_INACTIVE state tasks can be subdivided into three processes:
-	PLMN selection;
-	Cell selection and reselection;
-	Location registration and RNA update;
Cell selection is only applicable to RRC_IDLE state. 
PLMN selection, cell reselection procedures, and location registration are common for both RRC_IDLE state and RRC_INACTIVE state.
Editor’s NOTE: Whether same parameters are used for cell reselection in RRC_IDLE state and RRC_INACTIVE state is FFS.
When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN, associated RAT(s) may be set [9]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection. 
With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known 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 and, as outcome of a successful Location Registration, the selected PLMN becomes the registered PLMN [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, a RNA update procedure is performed.
If necessary, the UE shall search for higher priority PLMNs at regular time intervals as described in [9] and search for a suitable cell if another PLMN has been selected by NAS.
If the UE loses coverage of the registered PLMN, either a new PLMN is selected automatically (automatic mode), or an indication of which PLMNs are available is given to the user, so that a manual selection can be made (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 PLMN.
b)	When registered and if the UE wishes to establish an 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 PLMN receives a call for the registered UE, it knows (in most cases) the set of tracking areas (in RRC_IDLE state) or RNAs (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.

END OF FIRST CHANGE

START OF SECOND CHANGE

[bookmark: _Toc506417740]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 RRC Connection Release [Editor’s NOTE: Actual message name is FFS.]  message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, a 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. When the UE leaves RRC Inactive state, it shall discard the priorities it received through dedicated signalling when it entered RRC Inactive state.
NOTE:	The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.
Editor’s NOTE: Details of inheriting absolute priorities from another RAT is FFS.
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.
The UE shall delete priorities provided by dedicated signalling when:
-	the UE enters RRC_CONNECTED state; or
-	a PLMN selection is performed on request by NAS [23.122].
NOTE:	Equal priorities between RATs are not supported.
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.
The UE shall not consider any black listed cells as candidate for cell reselection.
The UE shall inherit the priorities provided by dedicated signalling at inter-RAT cell (re)selection.
NOTE:	The network may assign dedicated cell reselection priorities for frequencies not configured by system information.

END OF SECOND CHANGE

START OF THIRD CHANGE

[bookmark: _Toc506417743]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 subclause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in subclause 5.2.4.5, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.
If that cell and other cells have to be excluded from the candidate list, as stated in subclause 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 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 X 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 as a candidate for reselection for a maximum of X 300 seconds. 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.
Editor’s NOTE: The value of X for reselection restrictions is FFS.
[bookmark: _Toc506417744]5.2.4.5		NR Inter-frequency and inter-RAT Cell Reselection criteria
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	A cell of a higher priority NR or EUTRAN FDD RAT/ frequency fulfils Squal > ThreshX, HighQ during a time interval TreselectionRAT; or
-	A cell of a higher priority EUTRAN TDD frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT.
Otherwise, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	A cell of a higher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT; and
-	More than X 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6.
If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority NR FDD RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT; or
Otherwise, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-	The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP  during a time interval TreselectionRAT; and
-	More than X 1 second has elapsed since the UE camped on the current serving cell.
Editor’s NOTE: The SIB to broadcast inter-frequency and inter-RAT cell reselection parameters is FFS. The value of X above is FFS.  
Cell reselection to a higher priority RAT/ frequency shall take precedence over a lower priority RAT/ frequency, if multiple cells of different priorities fulfil the cell reselection criteria.

END OF THIRD CHANGE

START OF FOURTH CHANGE

[bookmark: _Toc506417752]5.3.1	Cell status and cell reservations
Cell status and cell reservations are indicated in the MasterInformationBlock or SystemInformationBlockType1 (SIB1) message [3] by means of three fields:
-	cellBarred (IE type: "barred" or "not barred") 
Indicated in MasterInformationBlock message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SystemInformationBlockType1 message. In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN.
[bookmark: _Hlk506409868]-	cellReservedForOtherUse (IE type: "reserved" or "not reserved") 
Indicated in SystemInformationBlockType1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.
Editor’s NOTE: The signalling of cell reservations (for operator use and for other use, i.e. for forward compatibility purposed) may need to be updated based on the decisions on system information broadcast.
When cell status is indicated as "not barred" and "not reserved" for operator use and "not reserved" for other use,
-	All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell status is indicated as "reserved" for other use,
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN and “not reserved” for other use,
-	UEs assigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for that PLMN set to “reserved”.
-	UEs assigned to an Access Identity in the range of 12 to 14 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 1:	Access Identities 11, 15 are only valid for use in the HPLMN/ EHPLMN; Access Identities 12, 13, 14 are only valid for use in the home country [12].
When cell status "barred" is indicated or to be treated as if the cell status is "barred",
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
-	The UE shall select another cell according to the following rule:
-	If the cell is to be treated as if the cell status is “barred” due to being unable to acquire the MasterInformationBlock or the SystemInformationBlockType1:
-	the UE may exclude the barred cell as a candidate for cell selection/reselection for up to X 300 seconds.
-	the UE may select another cell on the same frequency if the selection criteria are fulfilled.
-	else
-	If the field intraFreqReselection in MasterInformationBlock message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.
-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for X 300 seconds.
-	If the field intraFreqReselection in MasterInformationBlock message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;
-	The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for X 300 seconds.
The cell selection of another cell may also include a change of RAT.
Editor’s NOTE: The value of “X” for barring duration is FFS.

END OF FOURTH CHANGE


Conclusion
[bookmark: _Hlk506035834]Based on the discussion in section 2 we propose the following:
Proposal 1	When the highest ranked cell is not suitable, the UE shall consider the cell as barred for 300s. If intra frequency reselection is not allowed, the UE  shall then also consider other cells on the same frequency as barred during the same time period.
Proposal 2	If a UE is unable to acquire minimum SI (MIB or SIB1) in a cell it shall consider the cell as barred and may exclude it as a candidate for cell selection/reselection for up to 300 seconds. Other cells on the same frequency may then be selected (if the selection criteria are fulfilled).
Proposal 3	A UE in RRC_INACTIVE should use the same cell reselection rules as in RRC_IDLE.
Proposal 4	UE specific configuration parameters that are received when entering RRC_INACTIVE (e.g. for frequency or RAT prioritizations) should be discarded when the UE leaves RRC_INACTIVE.
Proposal 5	The minimum time that shall have elapsed since the UE camped on the current serving cell, before performing any further cell reselection, should be 1 second, just as in LTE.
Proposal 6	Include the Text Proposal in section 3 into TS 38.304.
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