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1 Introduction

In RAN2 AH#1801 [1], the following agreements were made related to selection/reselection rules in idle/inactive mode:
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.
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. In RAN2 #100 [2], the following agreements were made related SUL for connected mode operation: 

1
Random access resources (including PRACH and common PUSCH configuration just for the RA procedure) can be configured on both the UL and the SUL carrier.

            FFS: Whether common PUCCH configuration is also needed for the connected mode case. 

3
For contention free RA, the network explicitly indicates to the UE which UL carrier to used (e.g. in PDCCH order or via dedicated RRC RACH configuration) (For PDCCH order case RAN1 needs to make final decision if the carrier can be indicated in the DCI)
4
SUL specific configuration should also be carried in the inter node messages for EN-DC and handover cases.

5
RRC configuration can include PUSCH, SRS and power control info per UL carrier, and dedicated PUCCH for a single UL carrier.

FFS: What combination of configuration per carrier are allowed.

	Agreements

1  SUL will be supported by indicating the SUL band number in a band combination  as any other UL band.



The above agreements generally cover configuration of SUL, and discussions were limited to SUL operation on SCG (i.e. for completion of EN-DC).  A number of aspects for SUL configuration on MCG need further discussion and are addressed in this contribution.

2 Standalone Aspects of SUL Operation 

2.1 Cell Selection criteria 

Assuming NR IDLE mode behaviour uses LTE as a baseline, when the UE selects a new PLMN, it will perform cell selection based on the cell suitability criteria.  In LTE this is defined as follows:

	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp



The LTE suitability considers the measured DL cell quality (relative to a minimum configured quality) and also compensates for UL power transmission capability at the UE. 

For high frequencies in NR, it is expected that the DL cell coverage and UL cell coverage may differ significantly, and for this reason, SUL was introduced.  In this case, suitability of a cell in high frequency will depend on whether SUL is used and supported by the NW and by UE.  Therefore, for a given DL cell quality, the cell may be reachable by some UEs (that can use SUL) but not reachable by other UEs (that do not support SUL on the band).  For these reasons, the S criteria for suitability needs to account for whether the cell supports SUL, and whether the UE supports SUL for the corresponding UL/DL band combination.      

Proposal 1 The cell suitability criteria takes into account the presence of SUL in a cell and the support of SUL by the UE. 

To account for the presence of SUL in cell selection process two mechanisms can be considered.  
In one mechanisms,   the formula/values used for the calculation of Pcompensation may be different in the case SUL is avialalbe used.    are  The impact of SUL on Pcompensation, and how it would be calculated (in terms of Pmax and Ppowerclass) would need to be studied and defined by RAN4.  For example, RAN4 may define different values for Pmax or different power classes.
In another mechanism the calculation of Pcompensation is not impacted and calculated based on the regular frequency carrier only. Instead an offset can added to the calculation of Srxlev to compensate for the low uplink coverage.
Proposal 2 Impact of SUL is captured by either of the following:

i. Calculation of Pcompensation is different for RUL and SUL

ii. Pcompensation is based on RUL only and an additional offset to Srxlevel is added
2.2 SUL impact in Intra-frequency and equal priority inter-frequency Cell Reselection criteria 

Once a UE has selected a suitable cell, it will continually perform cell reselection evaluation.  This evaluation considers prioritization between frequencies, and does a ranking of cells within a single frequency.  For intra-frequency reselection and equal priority inter-frequency cell reselection, cell ranking criteria Rs and Rn are used for serving and neighbour cells respectively and the UE performs cell reselection when the neighbour cell is better ranked than the serving cell for some time.

Assuming NR IDLE mode behaviour uses LTE as a baseline, the cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. The cell selection determines only the suitability for a cell and indicates if it should be or not considered for reselection. 

In NR, because SUL support by a UE is per band combination, deployments may exist where a UE will support the SUL frequencies for only a subset of the cells in an area.  For cells with similar DL cell measurements, it may be beneficial to prioritize a cell that supports SUL over a cell that does not support SUL.  This prioritization could be achieved by introducing a similar offset(s) to the calculation of the cell suitability criteria also for the calculation of Rs and Rn.  In addition, the prioritization may only be necessary when the DL quality of the cell is below a certain threshold and therefore the SUL would have some benefit for the cell and affect the cell ranking.   

Proposal 3 A UE with limitied UL coverage may prioritize a cell supporting SUL during cell reselection 

There may be cases where the UE would prioritize the SUL capable neighbouring cells for cell reselection. For example,  when a  UE is moving towards the edge of its serving cell and has a limited uplink coverage it may prioritize the neighbouring cells that support SUL for cell reselection. A UE with limitied UL coverage may prioritize a cell supporting SUL during cell reselection 
Proposal 4 An offset may be applied in the cell ranking criteria to prioritize cells that support SUL.

In LTE, the parameters for cell selection/reselection (e.g. offsets to apply in cell ranking) are obtained in the in SIB of the serving cell.  The UE may also be provided with a neighbour list with cell-specific parameters to use for cell suitability/ranking.  Similarly, the SUL-specific selection/reselection parameters can be included in the SIB of the serving cell.
Proposal 5 The SUL-related cell selection/re-selection paramaters for neighbour cells (supporting SUL) are included in SIB of the serving cell.

3 Conclusion
In this contribution the following observations were made related to SUL operation in standalone:
Based on these observations, the following conclusions were made related to SUL impact in cell selection, reselection:

Proposal 6 The cell suitability criteria takes into account the presence of SUL in a cell and the support of SUL by the UE. 

Proposal 7 Impact of SUL is captured by either of the following:

i. Calculation of Pcompensation is different for RUL and SUL

ii. Pcompensation is based on RUL only and an additional offset to Srxlevel is added

Proposal 8 A UE with limitied UL coverage may prioritize a cell supporting SUL during cell reselection 

Proposal 9 An offset may be applied in the cell ranking criteria to prioritize cells that support SUL.

Proposal 10 The SUL-related cell selection/re-selection paramaters for neighbour cells (supporting SUL) are included in SIB of the serving cell.
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