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1
Introduction

In this paper we discuss various open issues of 38.304
2
Discussion

2.1
INACTIVE state parameter different from IDLE?

During discussion of IDLE mode specification it was left FFS whether one needs to provide different reselection priorities for RRC_INACTIVE state when compared to RRC_IDLE. We assume that this proposal is considering broadcast signalling of separate reselection priorities. We tend to agree that there could be scenario when it is useful to provide different priorities for RRC_INACTIVE state e.g. for load balancing reasons i.e. NW preferring inactive users to make access requests on specific carrier frequencies. But on the other hand we see that as it has already been agreed to introduce dedicated reselection priorities and as the moving to RRC_INACTIVE state is always done with dedicated state transition message there is no need to introduce any extra signalling. 
Proposal: Do not introduce different priorities for RRC_INACTIVE state

2.2
Missing functionalities in functional division between AS and NAS
RAN area update procedure is missing from functional division between AS and NAS procedures. NAS has no role in this procedure. We propose to follow similar phrasing as for location registration.

	RAN Area Update 
	Nothing
	Register the UE's presence in a RAN area, for instance regularly or when entering a new RAN area.




Proposal: Introduce RAN Area Update in the function division table as shown above

2.3
Inter-RAT inheritance of priorities

We think that we can follow similar handling as in E-UTRA for priorities handling. As NR only support mobility between NR and E-UTRA there is no need to inherit anything from GERAN/UTRAN. We consider also that we should have similar validity timer for dedicated priorities as in E-UTRAN in order to have temporary load distribution.

Proposal: Inherit priorities similarly as in EUTRA from UTRA/GERAN 

Proposal: Introduce validity timer TXYZ for dedicated priorities (similarly to E-UTRA)
2.3
reselection restriction timer
In the old days we introduced timer of 300 seconds to limit requirement for UE to check if earlier restricted cell has become non restricted. This was introduced to limit UE power consumption by avoiding very frequent restriction checking. It should be noted that UE is allowed to check as often as it desires for new restriction information. Considering this we don’t see strong need to change timer value nor have it configurable.

Proposal: Have same 300 seconds restriction timer as in E-UTRAN/UTRAN
2.3
Frequent reselection limitation
In the 38.304 we have agreed to have 1 seconds “reselection” limitation i.e. UE will not reselect new cell prior 1 second camping on a reselected cell. This limitation is currently only for ranking criterion. In our view same limitation should be applied for inter-frequency priority based reselection..

Proposal: Have same 1 second (as in EUTRA) reselection limitation in priority based reselection as in ranking based reselection
3
Proposal

Proposal: Do not introduce different priorities for RRC_INACTIVE state
Proposal: Introduce RAN Area Update in the function division table as shown in TP

Proposal: Inherit priorities similarly as in EUTRA from UTRA/GERAN 

Proposal: Introduce validity timer TXYZ for dedicated priorities (similarly to E-UTRA)
Proposal: Have same 1 second (as in EUTRA) reselection limitation in priority based reselection as in ranking based reselection
4
Text Proposal

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.


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.

----------------------------- NEXT CHANGE------------------------------

4.2
Functional division between AS and NAS in RRC_IDLE state and RRC_INACTIVE state

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 state. The NAS part is specified in [9] and the AS part in the present document. 

	RRC_IDLE and RRC_INACTIVE state Process
	UE Non-Access Stratum
	UE Access Stratum

	PLMN Selection 
	Maintain a list of PLMNs in priority order according to [9]. Select a PLMN using automatic or manual mode as specified in [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 from AS for PLMN selection.

Maintain a list of equivalent PLMN identities.
	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 [9].

Perform measurements to support PLMN selection.

Synchronise to a broadcast channel to identify found PLMNs.

Report available PLMNs 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 PLMN to be used initially in the search of a cell in the cell selection. 
	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' 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 [9].

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

	Cell 
Reselection
	Maintain a list of equivalent PLMN identities 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.


	Report registration area information to NAS.



	RAN Area Update 
	Nothing
	Register the UE's presence in a RAN area, for instance regularly or when entering a new RAN area.




Table 4.2-1: Functional division between AS and NAS in RRC_IDLE state and RRC_INACTIVE state

Editor’s NOTE: Functionality related Access Control will be captured in the above table once completed.

----------------------------- NEXT CHANGE------------------------------

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. 

NOTE:
The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.


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

-
the optional validity time of dedicated priorities (TXYZ) expires; 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 and the remaining validity time (i.e., TXYZ in NR, T320 in E-UTRA), if configured, at inter-RAT cell (re)selection.


NOTE:
The network may assign dedicated cell reselection priorities for frequencies not configured by system information.

----------------------------- NEXT CHANGE------------------------------

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 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 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.


----------------------------- NEXT CHANGE------------------------------

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 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 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. 
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.

----------------------------- NEXT CHANGE------------------------------

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.

-
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 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 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 seconds.

The cell selection of another cell may also include a change of RAT.


----------------------------- NEXT CHANGE------------------------------

