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1. Introduction

RAN2 made the following high-level agreements on cell selection and reselection at RAN2#98 [1]: 

“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”
In this contribution, we would like to see more details on intra-F and inter-F cell selection and reselection. 
2. Discussion
Cell selection process: 
Basic procedures for initial cell selection and cell selection by stored information were agreed during SI phase. In LTE, the cell selection criterion (S criterion) is defined in order to check the minimum radio condition for cell coverage. An example for normal cell coverage is given as follow [2]: 
Srxlev > 0  AND  Squal > 0


Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp



Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp
In order to select a cell, the cell to be selected should meet the above S criterion. In the initial phase of LTE, only RSRP was considered, but later RSRQ was added in addition to RSRP in checking S criterion. We think based on that LTE practice, it would be good to take both into account in S criterion from the beginning of NR. However RAN1 agreed on the use of RSRP measurement to support mobility but RSRQ has not been concluded yet. 

Pcompensation is the parameter to balance the DL coverage and UL coverage due to different transmission powers in the network and UE sides. We think it is still necessary in NR. 

In LTE, it is assumed the parameters to check S criterion can be different per cell so the UE should check S criterion based on the parameters broadcasted from the target cell to be selected/reselected. Note S criterion is also applicable for cell reselection. In LTE, the parameters to check S criterion for neighboring cells is also broadcasted from the serving cell and it can give the gain to the UE to skip the system information acquisition from the target carrier unless the best cell of that carrier meets the S criterion based on the parameters from the serving cell. We think it would be good to have same signaling means for NR. 
[Proposal1]: Cell selection criterion (S criterion) is applied to cell selection and reselection. 

[Proposal2]: Both RSRP and RSRQ are considered in S criterion. If needed, RAN2 is asked to send LS to RAN1 on the need of RSRQ measurement. 

[Proposal3]: Pcompensation is applied to S criterion. 

[Proposal4]: Parameters to check S criterion is broadcasted via system information. The parameters for own cell and neighboring cells can be broadcasted in separate. The parameters for neighboring cells are carrier specific. 
Cell reselection process (for intra-F and inter-F with the same reselection priority):
In LTE, cell reselection process is different between (intra-F & inter-F with the same reselection priority) and inter-F with the different reselection priority. Here we only focus on cell reselection for intra-F and inter-F with the same reselection priority. Among the cells with the same reselection priority, we think the UE should reselect the better cell in the radio condition taking various network configurations into account. Note service-based cell reselection is included in the different agenda item, so handled in separate contribution [3]. In LTE, cell ranking criterion (R criterion) is applied to the cells which passed S criterion based on the parameters broadcasted for neighboring cells. An example for R criterion is given as follow [2]: 

Rs = Qmeas,s + Qhyst – Qoffset_temp

Rn = Qmeas,n – Qoffset – Qoffset_temp
The cells shall be ranked according to R criteria according to the above and if the highest ranked cell is suitable, the UE reselects to that cell. If the highest ranked cell is not suitable, the UE behavior is specified in 5.3.1 (i.e. the UE does not consider the barred cell (and the other cells on the same carrier) in the cell reselection) and 5.2.4.4 (i.e. the UE does not consider the cell being part of forbidden TA and other cells on the same carrier in the cell reselection) TS36.304. We think cell ranking criteria provides a mean to the UE to reselect the better cell in the radio condition taking various network configurations into account (e.g. parameters for R criteria are set dependent on the network configuration). In order to handle various network configurations, we think Qhyst and Qoffset (including both cell specific and carrier specific one) are beneficial. Also only RSRP would be applied to R criterion based on LTE practice.

As some further considerations, in LTE 300s restriction is applied to when the highest ranked cell is not suitable due to belonging to forbidden TA, non rPLMN and ePLMN, and “barred” cell status. With 300s restriction, the UE does not consider the corresponding cell (and other cells) in the same carrier in cell (re)selection. We do not see clear reason where 300s came from and considering more and more heterogeneous network nowadays, we think it would be good if the restriction timer can be configurable by network. In addition, 5.3.1 and 5.2.4.4, LTE TS36.304 does not specify the case the highest ranked cell is not suitable because the cell selection criteria are not fulfilled. It may be rare case but it would be good to check RAN2 common understanding whether it never happens or it is up to UE implementation when it happens. 

[Proposal5]: Cell reselection criterion (R criterion) is applied to cell reselection. 
[Proposal6]: Qhyst and Qoffset (including both cell specific and carrier specific one) can be applied to R criterion.
[Proposal7]: RSRP is applied to R criterion.

[Proposal8]: Similar UE behavior as 5.2.4.4 and 5.3.1, TS36.304 is applied when the highest ranked cell is not suitable. 

[Proposal9]: Restriction timer to exclude the cells (and other cells) in the same carrier can be configurable by network.
[Proposal10]: RAN2 is asked to discuss how to handle if the highest ranked cell is not suitable due to S criterion. 

Cell reselection process (for inter-F/RAT with the different reselection priority):
In LTE, both dedicated and common reselection priority can be applied, i.e. if the UE is assigned with the dedicated reselection priority, it is used otherwise common reselection priority signaled via system information is used. We think dedicated reselection priority can customize the UE in idle mobility and services (e.g. VIPs are in the given carriers with the better services while non VIPs cannot camp on that carrier) so it is good to have it in NR also.  
In LTE, cell reselection process for inter-F/RAT with the different reselection priority has the following principle: 

· To higher priority carrier: if Squal/Srxlev of the carrier > THRES#1
· To lower priority carrier: if Squal/Srxlev of the serving cell < THRES#2, & Squal/Srxlev of the carrier > THRES#3

In general it would be good to have same mechanism as LTE otherwise different mechanism is applied to each system for inter-RAT reselection or new NR mechanism is also introduced in LTE Rel-15/16 for inter-RAT reselection. 
[Proposal11]: Dedicated and common reselection priority can be applied. 

[Proposal12]: If dedicated reselection priority is assigned, it is used otherwise common reselection priority is applied. 

[Proposal13]: Same cell reselection process as LTE is applied for inter-F/RAT with the different reselection priority. 

Measurement rules:
In LTE, idle mode measurement rules are specified to limit needed measurements. We think power saving by skipping unnecessary measurements on the neighboring cells is also important for NR idle mode. And as LTE, separate threshold to skip intra-F measurements and inter-F/RAT measurements to the same/lower reselection priority will give more gains to the UE. 
[Proposal14]: Measurement rules are applied. 

[Proposal15]: Separate threshold to skip intra-F measurements and inter-F/RAT measurements to the same/lower reselection priority is applied. 
Other consideration:
In the discussion for the connected mode UE at RAN2#99 [4], the scenario where SSB is not located in the center of the carrier was taken into account. In the case we assume just like connected mode UE, offset to the ARFCN can provide the location in frequency of the SSB within that carrier and this information should be included in the SIB containing intra-F and inter-F cell reselection information. 
[Proposal16]: Offset to the ARFCN indicating the frequency location of SSB is included into the SIB containing intra-F and inter-F cell reselection information. 
3. Conclusions

In this contribution, we had discussion on more details for cell (re)selection and the following proposals are made: 
[Proposal1]: Cell selection criterion (S criterion) is applied to cell selection and reselection. 

[Proposal2]: Both RSRP and RSRQ are considered in S criterion. If needed, RAN2 is asked to send LS to RAN1 on the need of RSRQ measurement. 

[Proposal3]: Pcompensation is applied to S criterion. 

[Proposal4]: Parameters to check S criterion is broadcasted via system information. The parameters for own cell and neighboring cells can be broadcasted in separate. The parameters for neighboring cells are carrier specific. 

[Proposal5]: Cell reselection criterion (R criterion) is applied to cell reselection. 

[Proposal6]: Qhyst and Qoffset (including both cell specific and carrier specific one) can be applied to R criterion.

[Proposal7]: RSRP is applied to R criterion.

[Proposal8]: Similar UE behavior as 5.2.4.4 and 5.3.1, TS36.304 is applied when the highest ranked cell is not suitable. 

[Proposal9]: Restriction timer to exclude the cells (and other cells) in the same carrier can be configurable by network.

[Proposal10]: RAN2 is asked to discuss how to handle if the highest ranked cell is not suitable due to S criterion. 

[Proposal11]: Dedicated and common reselection priority can be applied. 

[Proposal12]: If dedicated reselection priority is assigned, it is used otherwise common reselection priority is applied. 

[Proposal13]: Same cell reselection process as LTE is applied for inter-F/RAT with the different reselection priority. 

[Proposal14]: Measurement rules are applied. 

[Proposal15]: Separate threshold to skip intra-F measurements and inter-F/RAT measurements to the same/lower reselection priority is applied. 

[Proposal16]: Offset to the ARFCN indicating the frequency location of SSB is included into the SIB containing intra-F and inter-F cell reselection information. 
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