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1. Introduction
Idle Mode mobility has not been discussed in recent RAN2 meetings. The main agreement on this are from RAN2#98 as follows [1]:
Agreements

1
LTE procedures for MBMS, ProSe, NB-IoT, eMTC, V2X, and GSM, URTRA, CDMA2000 are not captured in NR 38.304.

2: 
Parts of Inactive state procedures that are common with idle mode will be specified in NR 38.304.

3a: LTE procedures for AS support for PLMN selection is taken as a baseline in NR. 

3b: The threshold for determining “high quality PLMN” should be decided by RAN4.

4a:  Cell quality and frequency priority based cell selection and reselection will use LTE baseline.

FFS Service based cell selection and reselection

FFS Derivation of cell quality measurement from beam measurements

5a:  AS procedures for Tracking Areas in LTE can be reused in NR.

6: 
Idle mode support of CSG cells are agreed after confirming with SA/RAN, LTE procedures should be taken as a baseline for NR.

Agreements

1
UE does not need to consider RATs under “RAT restrictions” as candidates for selection/reselection for suitable cells. 

2
If the best cell according to reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "forbidden area", the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a duration.

3
“allowed area” and “non-allowed area” is transparent to AS. NAS will handle that no access is made in the “non allowed area”. Check with SA2/CT1 that this is OK assumption for them.

4
RAN2 assumption that the UE in RRC_INACTIVE can perform RAN paging area updates and answer to RAN paging in a "non allowed area."

As seen above, LTE procedures will be used as a baseline for several cases. In this contribution, we discuss further details and also text proposals for some of these.
2. Discussion
Cell reselection and PLMN selection are applicable to both Idle and Inactive mode with the main difference being area notification updates when the UE moves between cells, where TAU is used for Idle mode and RNAU is used additionally for Inactive mode. However, this difference should not impact the cell reselection and PLMN selection procedures themselves. In line with the RAN2 agreement above that “Parts of Inactive state procedures that are common with idle mode will be specified in NR 38.304.”, the procedures for cell reselection and PLMN selection captured in 38.304 should be applicable to both Idle and Inactive modes.
Proposal 1: Cell reselection and PLMN selection procedures captured in 38.304 are applicable to both NR Idle and Inactive modes.
For PLMN selection in Idle/Inactive mode, based on the RAN2#98 agreement, LTE can be used as a baseline. In fact, little editorial changes are needed. Based on this, the following text adopted from 36.304 can be used in 38.304.

===================Begin Text Proposal======================

5.1
PLMN selection
In the UE, the AS shall report available PLMNs 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 is an identifier of the selected PLMN.
5.1.1
Support for PLMN selection

5.1.1.1
General
On request of the NAS the AS shall perform a search for available PLMNs and report them to NAS.

5.1.1.2
NR 

The UE shall scan all RF channels in the NR bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the following high quality criterion is fulfilled:

1. For NR, the measured RSRP value shall be greater than or equal to -X dBm.
NOTE: The value of X will be determined by RAN4.
Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN identities are reported to the NAS together with the RSRP value. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.
The search for PLMNs may be stopped on request of the NAS. The UE may optimise PLMN search by using stored information e.g. carrier frequencies and optionally also information on cell parameters from previously received measurement control information elements.
Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.

If a CSG ID is provided by NAS as part of PLMN selection, the UE shall search for an acceptable or suitable cell belonging to the provided CSG ID to camp on. When the UE is no longer camped on a cell with the provided CSG ID, AS shall inform NAS.
NOTE: CSG support is FFS; to be deleted in the absence of any system requirements.
===================End Text Proposal======================

Proposal 2: Agree to the above TP for PLMN Selection for NR.

It was already agreed in RAN2#98 that the value “X” in above text will be determined by RAN4. To this end, an LS should be sent.

Proposal 3: Send an LS to RAN4 for the threshold in determining “high quality PLMN”.

In LTE, cell selection is based on S-criteria (Srxlevel for RSRP and Squal for RSRQ). This can be adopted as baseline for NR with any changes to the formula parameters if needed. This is in line with the RAN2#98 agreement that “Cell quality and frequency priority based cell selection and reselection will use LTE baseline”
Proposal 4: S-criteria used in LTE for cell selection is adopted as a baseline for NR.

For cell reselection, again RAN2 has agreed to use LTE as baseline. In LTE, R-criteria is used for intra-frequency and equal priority inter-frequency cell reselection. For inter-frequency and inter-RAT reselection, dedicated priorities are used. This can also be agreed formally.
Proposal 5: R-criteria and dedicated frequency priorities including inter-RAT (to E-UTRAN) are adopted for NR cell reselection. The following TP can be introduced to 38.304.
===================Begin Text Proposal======================

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 dedicated signaling, 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. 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 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). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values), irrespective of any other priority value allocated to this frequency. 

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

NOTE: CSG support is FFS; to be deleted in the absence of any system requirements.
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.

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.
===================End Text Proposal======================

In Rel-13, a redistribution procedure for camping was introduced to support load balancing between multiple carriers. This is accomplished by broadcasting redistribution parameters that the UE uses in determining a cell for camping. Since LTE is baseline, this enhancement can also be introduced for NR.

Proposal 6: Redistribution procedure used in LTE is also adopted for NR.
LTE has also scaling of the cell reselection parameters based on UE mobility state. Here the mobility state is determined by the number of cell reselection and scaling parameters are broadcasted by the network. Even though these have been introduced in Rel-8, they haven’t been deployed in commercial LTE networks. Therefore, their usefulness is questionable and it might be better to discuss the benefits or other improvements first before adopting the LTE framework.
Proposal 7: RAN2 should discuss the benefits of scaling rules for mobility state used in LTE.
3. Conclusion
In this contribution, we discussed PLMN and cell selection and cell reselection for NR and propose the following:
Proposal 1: Cell reselection and PLMN selection procedures captured in 38.304 are applicable to both NR Idle and Inactive modes.
Proposal 2: Agree to the above TP for PLMN Selection for NR.

Proposal 3: Send an LS to RAN4 for the threshold in determining “high quality PLMN”.

Proposal 4: S-criteria used in LTE for cell selection is adopted as a baseline for NR.

Proposal 5: R-criteria and dedicated frequency priorities including inter-RAT (to E-UTRAN) are adopted for NR cell reselection. The following TP can be introduced to 38.304.
Proposal 6: Redistribution procedure used in LTE is also adopted for NR.
Proposal 7: RAN2 should discuss the benefits of scaling rules for mobility state used in LTE.
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