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3
Definitions, symbols and abbreviations
3.1 
Definitions

For the purposes of the present document, the following terms and definitions apply:

Acceptable Cell: A cell that satisfies certain conditions as specified in 4.5.

Allowed CAG list: A per-PLMN list of CAG Identifiers the UE is allowed to access (see TS 23.501 [10]).

Available PLMN(s): One or more PLMN(s) for which the UE has found at least one cell and read its PLMN identity(ies).

Available SNPN(s): One or more SNPN(s) for which the UE has found at least one cell and read its SNPN identity(ies).
Barred Cell: A cell a UE is not allowed to camp on.
CAG cell: A cell broadcasting at least one Closed Access Group Identifier.

Camped on a cell: UE has completed the cell selection/reselection process and has chosen a cell. The UE monitors system information and (in most cases) paging information.

Camped on any cell: UE is in idle mode and has completed the cell selection/reselection process and has chosen a cell irrespective of PLMN identity.

Closed Access Group Identifier: Identifier of a CAG within a PLMN.

Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers to CMAS capable UEs.

eCall Only Mode: A UE configuration option that allows the UE to register at 5GC and register in IMS to perform only eCall Over IMS, and a non-emergency IMS call for test and/or terminal reconfiguration services.
EHPLMN: Any of the PLMN entries contained in the Equivalent HPLMN list TS 23.122 [9].
Equivalent PLMN list: List of PLMNs considered as equivalent by the UE for cell selection, cell reselection, and handover according to the information provided by the NAS.

Home PLMN: A PLMN where the Mobile Country Code (MCC) and Mobile Network Code (MNC) of the PLMN identity are the same as the MCC and MNC of the IMSI.

Network Identifier: Identifier of an SNPN in combination with a PLMN ID (TS 23.501 [10]).

Non-Public Network: A network deployed for non-public use, as defined in TS 22.261 [12].

NR sidelink communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [16], between two or more nearby UEs, using NR technology but not traversing any network node.

Process: A local action in the UE invoked by an RRC procedure or an RRC_IDLE or RRC_INACTIVE state procedure.
Radio Access Technology: Type of technology used for radio access, for instance NR or E-UTRA.

Registration Area: (NAS) registration area is an area in which the UE may roam without a need to perform location registration, which is a NAS procedure.
Registered PLMN: This is the PLMN on which certain Location Registration outcomes have occurred, as specified in TS 23.122 [9].

Registered SNPN: This is the SNPN on which certain Location Registration outcomes have occurred, as specified in TS 23.122 [9].

Reserved Cell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system information.

Selected PLMN: This is the PLMN that has been selected by the NAS, either manually or automatically.

Selected SNPN: This is the SNPN that has been selected by the NAS, either manually or automatically.

Serving cell: The cell on which the UE is camped.

Sidelink: UE to UE interface for V2X sidelink communication defined in TS 23.287[16].

Slice Group: FFS.
SNPN Access Mode: Mode of operation wherein UE only selects SNPNs (as defined in TS 23.501 [10]).

SNPN identity: An identifier of an SNPN comprising of a PLMN ID and an NID combination.

Strongest cell: The cell on a particular frequency that is considered strongest according to the layer 1 cell search procedure (TS 38.213 [4], TS 38.215 [11]).

Suitable Cell: This is a cell on which a UE may camp. For NR cell, the criteria are defined in clause 4.5, for E-UTRA cell in TS 36.304 [7].

V2X sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [17], between nearby UEs, using E-UTRA technology but not traversing any network node.

3.2 
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AS
Access Stratum

CAG
Closed Access Group

CAG-ID
Closed Access Group Identifier

CMAS
Commercial Mobile Alert System

CN
Core Network

DCI
Downlink Control Information

ETWS
Earthquake and Tsunami Warning System

E-UTRA
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

HRNN
Human-Readable Network Name

IAB
Integrated Access and Backhaul

IMSI
International Mobile Subscriber Identity

MCC
Mobile Country Code

MICO
Mobile Initiated Connection Only

NAS
Non-Access Stratum

NID
Network Identifier

NPN
Non-Public Network

NR
NR Radio Access

NSSAI
Network Slice Selection Assistance Information

PLMN
Public Land Mobile Network

RAT
Radio Access Technology

RNA
RAN-based Notification Area

RNAU
RAN-based Notification Area Update

RRC
Radio Resource Control

SNPN
Stand-alone Non-Public Network

S-NSSAI
Single Network Slice Selection Assistance Information
UAC
Unified Access Control

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

V2X
Vehicle to Everything
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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 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 
	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.

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.

For a UE operating in SNPN access mode, report available SNPNs to NAS autonomously.

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.

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.

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 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.
Sort slices in priority order starting with highest priority slice.

	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".

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.
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5.2.4
Cell Reselection evaluation process
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). If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.

NOTE 1:
The frequency only providing the anchor frequency configuration should not be prioritized for V2X service during cell reselection, as specified in TS 38.331[3].
NOTE 2:
When UE is configured to perform NR sidelink communication or V2X sidelink communication performs cell reselection, it may consider the frequencies providing the intra-carrier and inter-carrier configuration have equal priority in cell reselection.
NOTE 3:
The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.

NOTE 4:
The UE is configured to perform V2X sidelink communication or NR sidelink communication, if it has the capability and is authorized for the corresponding sidelink operation.

NOTE 5:
When UE is configured to perform both NR sidelink communication and V2X sidelink communication, but cannot find a frequency which can provide both NR sidelink communication configuration and V2X sidelink communication configuration, UE may consider the frequency providing either NR sidelink communication configuration or V2X sidelink communication configuration to be the highest priority.

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 PLMN selection or SNPN 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

-
the UE receives an RRCRelease message with the field cellReselectionPriorities absent; or

-
a PLMN selection or SNPN 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 shall consider only the white listed cells, if configured, as candidates 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.

Partial omitted

5.2.4.X
 Slice based cell reselection
If the UE is provided with slice or slice group priorities from NAS, and if slice or slice group specific frequency priorities are provided in the system information or RRCRelease message, UE should perform slice based cell reselection. 

The following figure describes the procedure of slice based cell reselection: 
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Figure 5.2.4.X-1: Slice based cell reselection
0. In the UE, the NAS provides slice information to the AS, including slice priorities. And, the UE receives frequency priorities for each slice from network.
1. The UE sorts slices in priority order starting with the highest priority.

2. The UE selects slices in priority order starting with highest priority slice.

3. The UE assigns the priority for each frequency with the slice frequency priority corresponding to the selected slice, as specified in TS 38.331[3]. 
4. The UE performs measurements starting with the highest priority frequency, and ranks the cells according to R criteria. 

5. If the highest ranked cell is suitable and supports the selected slice, then the UE camps on the cell, and exits this sequence of operation. If the highest ranked cell is not suitable or does not support the selected slice, then skip the current frequency and go to step 6.

FFS: How the UE determines whether the highest ranked cell supports the selected slice.

6. If there are remaining frequencies, then go back to step 4.

7. FFS: If the end of the slice list has not been reached, go back to step 2.

8. Perform cell reselection according to clause 5.2.4.1.

End of changes

Annex
- RAN2 agreements for NR Slicing WI
Green highlight – agreements captured in this specification

No highlight – agreements with no clear impact on TS 38.304 or agreements are not mature to be captured in the specification 
RAN2#115-e agreements

Slice based cell reselection

RAN2 needs to check with SA2/ CT1 if it is alright for AS to expect to receive slice list as well as slice priority information from NAS for cell (re)selection. Ask about both slices and slice groups.

2  Following is taken as the baseline for Solution Option 4:

The “slice info” (for a single slice or slice group) agreed to be provided to the UE in the last RAN2 meeting using both broadcast and dedicated signaling are provided for the serving as well as neighboring frequencies. The following steps are used for slice based cell (re)selection in AS:

Step 0: NAS layer at UE provides slice information to AS layer at UE, including slice priorities. 

Step 1: AS sorts slices in priority order starting with highest priority slice.

Step 2: Select slices in priority order starting with the highest priority slice.

Step 3: For the selected slice assign priority to frequencies received from network.

Step 4: Starting with the highest priority frequency, perform measurements (same as legacy).

Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.

Step 6: If there are remaining frequencies then go back to step 4.

Step 7: FFS: If the end of the slice list has not been reached go back to step 2.

Step 8: Perform legacy cell reselection.
1: Solution Option 4 is selected for further work i.e., resolve the FFSs, send any required LSs and consequently start to draft specification CRs.

Other solutions can be discussed based on company contributions (with technical analysis) next time.

After online session, it was noted that the solution 4 FFSs were not resolved. Email discussion is assigned to try to tackle those (as they may involve LS to RAN4).

R2-2108928 LS on Slice list and priority information for cell reselection
RAN2

LS out

Rel-17

NR_Slice-Core

To: SA2, CT1

Cc: SA1

· The above LS was approved after email discussion “[Post115-e][241][Slicing] Slice list and priority information for cell reselection (Lenovo)”.

Slice based RACH

Bulk agreements

3
Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether slice override MPS or MPS override slice.

5
For slice based RACH prioritization, RAN2 will stick to the current baseline parameters, i.e., scalingFactorBI and powerRampingStepHighPriority, and no additional parameters for this release.

7 
Reuse the legacy threshold for the selection between 2-step and 4-step slice initiated RACH

1
A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.

2
Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. Discuss problems for cell- vs. UE-specific signalling via post-meeting email discussion. 
4
If no network indication is sent in case of slice prioritization parameter collision with MPS/MCS, it will be left to UE implementation. 

8
It is RAN2 common understanding that 4-step common RACH needs to always be supported in initial BWP for legacy UE. And whether to configure 2-step slice specific RACH only or 4-step slice specific RACH only or both is left to network configuration.

6
For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step.
9 
The following fallback case is supported:
–
Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.

10
The following fallback cases are not supported in this release:

–
Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH

–
Fallback case 3: Fallback from 2-step slice specific RACH to 2-step common RACH, if neither 4-step slice specific RACH nor 4-step common RACH is configured.
6, 9, 10 will be aligned to the common RACH partitioning discussion decisions

RAN2#114-e agreements

Slice based cell reselection
Can consider documenting SMBR enforcement in Stage-2 as conclusion of the slicing WI.

Email [250] (Lenovo): Attempt to formulate how the slice priorities could work (i.e. the entire approach, can have multiple options). We will not try to consider Stage-3 details yet or e.g. where priorities come from. Stick to basic principles of slice prioritization.

1: Frequency priority mapping for each slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is provided to a UE.

Note: Signaling optimizations are not excluded.

Note: "slice may also mean "slice group"
1b: Frequency priority mapping for each of the slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is part of the “slice info” agreed to be provided to the UE using both broadcast and dedicated signaling.

2: RAN2 kindly allow one more meeting cycle for understanding the necessity of Slice priority along with the following shortlisted solution directions for Idle mode mobility:

a)
Option 4): Slice priority first looping over slice-frequency combination

b)
Option 5): Maximize slice support

c)
Option 6): Frequency priority of highest priority slice with adjustment based on actually supported slice(s) in best ranked cell, without multiple iterations of cell reselection

d)
Option 7): Perform legacy cell reselection mechanism based on slice specific frequency priority

3: RAN2 consider a scenario in its work for slice specific cell (re)selection where it is possible that (Suitable) cells on the same frequency belonging to different TAs support different Slice(s).

4: Working assumption: The Best cell principle according to absolute priority reselection criteria specified in clause 5.2.4.5 of TS38.304 needs to be met also for slice specific cell (re)selection.

6: In addition to proposal 2, following aspects are FFS:

a)
Content of “Slice Info” – to what extent the information needs to be and should be provided to support the Principle in proposal 5

b)
If used, who provides the “Slice priority” (NAS/ AS, UE/ Network)

c)
Can RAN2 continue to use “intended” slice for initial registration and idle-mode mobility

d)
How UE in each of the solutions from proposal 2 uses slice info for cell reselection if both slice info and existing cell reselection priority is signaled (in the SIB and/ or dedicated signaling)

Slice based RACH
4: RAN2 confirm for a slice group, separated RO and/or separate preamble can be configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA

5: Same as NR Rel-15 conclusion, RAN2 conclude that there is no RA-RNTI collision between slice specific RACH and legacy RACH in shared RO 

6: Same as NR Rel-15 conclusion, RAN2 conclude that the RA-RNTI collision between slice specific RACH and legacy RACH may happen in separate RO. 

Working assumption: this can be left to network implementation to resolve it (e.g. network configure RO in different time) 

FFS how many slice groups we can have and how they are indicated.

0. The UE receives slice priority  from NAS and frequency priority for each slice from network.
1. Sort slices in priority order
2. Select the highest priority slice
3. Assigns the priority for each frequency with the slice frequency priority corresponding to the selected slice
4. performs measurements starting with the highest priority frequency, and ranks the cells according to R criteria.
5. Is the highest ranked cell suitable and support the selected slice?
Camp on the cell
Yes
6. Is there any remaining frequency?
No
Yes
7. FFS: Is the end of the slice list reached?
No
Yes
8. Perform cell reselection according to clause 5.2.4.1.
No



