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1 Introduction
Compared to the previous version, observation 3 is added.

In NR Ad hoc meeting held in Vancouver, Jan. 2018, RAN2 achieved consensus on the following:
	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.
9. When the highest ranked cell is not suitable, UE will not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of xxs unless if intra frequency reselection is allowed by gNB, as in as 5.2.4.4 and 5.3.1, TS36.304. The value is FFS.
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 #101bis meeting, the following agreements were achieved:

	Agreements:

1. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN 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: For NR cell, the measured RSRP value shall be greater than or equal to -110dBm for high quality criterion

2. Pcompensation parameter for different UE power classes is needed in S criterion for NR as in LTE, and the applicable way is same as LTE.

3. Compensation type parameter to accommodate SUL UE and non-SUL UE is needed in S-criteria for NR. Use the same cell selection criterion S as E-UTRAN, and two “Qrxlevmin” values are indicated for SUL and non-SUL UEs.



The above agreements show that SUL capability of UE has been considered in cell selection criteria. In this contribution, we discuss optimisation on cell reselection criteria, taking into account the SUL capability of UE.
2 Discussion
NR supports SUL to improve UL coverage for high frequency scenarios. For SUL capable UE, it is configured with 2 ULs for one DL of the same cell as depicted in TS 38.300 [1].
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Figure B.1- 1 Example of Supplementary Uplink
For SUL cell, if UE is SUL capable, the downlink coverage and uplink coverage would be almost the same. However, if UE does not support SUL, the downlink coverage area is larger than that of uplink. Corresponding implications on reselection criteria should be considered.
Observation 1: SUL UE and non-SUL UE differ in uplink coverage. 
For intra-frequency and equal priority inter-frequency cell reselection, the cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined in TS 38.304 as [2]:
Rs = Qmeas,s +Qhyst 

Rn = Qmeas,n -Qoffset
where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


A Cell supporting SUL should favour SUL UEs to make the utmost of uplink coverage. So in cell ranking criterion, if a cell is an SUL cell while the UE is a non-SUL UE, an offset should be added to deprioritize the cell. Then we can rewrite the R-criterion as:

Rs = Qmeas,s - Qoffset_SUL + Qhyst
Rn = Qmeas,n - Qoffset_SUL - Qoffset
For SUL capable UE, Qoffset_SUL equals to zero. For non-SUL UE, if the concerned cell is an SUL cell, Qoffset_SUL is a per-cell positive value to deprioritize the cell in cell reselection.
Observation 2: The impact of SUL on ranking mechanism should be considered.
In RAN2 #102 meeting, a concern was raised that the issue is similar to that of a different UE power class, where Pcompensation applies to S-criteria but not ranking.
In realistic deployment of LTE, operators tend to use a default P-Max value for all cells. Therefore, for a specific UE with a certain power class, even when Pcompensation is not added in cell ranking, it is still workable. However, if cells apply different P-Max values, it is not feasible if ranking scheme does not take Pcompensation into account.

In NR deployment, some cells are SUL capable while others are not, and services are more diversified than those of LTE. It is likely that operators will apply different P-Max values for different cells. In this case, Pcompensation is indispensable in ranking scheme.
Observation 3: The current lack of Pcompensation in ranking scheme does not justify the dispensability of SUL capability related offset.
Regarding how UE obtains the SUL capability related offset, we provide two options:
· Alternative 1: Use the difference of two Qrxlevmin values as Qoffset_SUL.
It is agreed in RAN2 #101bis meeting that two “Qrxlevmin” values are indicated for SUL and non-SUL UEs, intended for cell selection criterion S. The difference value between them can be used as SUL capability related offset in cell raking. With this alternative, no additional offset needs to be broadcasted. 

· Alternative 2: Qoffset_SUL is broadcasted.
The cell that UE camps on can broadcast Qoffset_SUL values for neighbour cells. This alternative provides more flexibility for network to set Qoffset_SUL values.
Proposal 1: Introduce a compensation parameter for cell ranking with one of the following options:

· Option1: difference between Qrxlevmin and QrxlevminSUL
· Option2: explicitly signalled Qoffset_SUL
3 Conclusion

In this document we discuss the impacts of SUL on cell reselection, and make the following proposal:
Observation 1: SUL UE and non-SUL UE differ in uplink coverage.
Observation 2: The impact of SUL on ranking mechanism should be considered.
Observation 3: The current lack of Pcompensation in ranking scheme does not justify the dispensability of SUL capability related offset.
Proposal 1: Introduce a compensation parameter for cell ranking with one of the following options:

· Option1: difference between Qrxlevmin and QrxlevminSUL
· Option2: explicitly signalled Qoffset_SUL
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