3GPP TSG-RAN WG2 Meeting #107
R2-1910892
Prague, Czech Republic, 26-30 August 2019


Agenda item:
11.2.2.1
Source: 

Qualcomm Incorporated
Title: 
Remaining issues on cell reselection for NR-U 
Document for:
Discussion and Decision
1. Introduction
RAN2#106 has discussed cell reselection for NR-U, considering the case where the highest ranked cell belongs a different PLMN and agreed on the following [1]:
· If highest ranked or best cell is not suitable in an unlicensed frequency due to the fact that PLMN IDs is not the RPLMN (or EPLMN), only the highest ranked or best cell is considered not candidate for cell reselection for 300s or longer. Other cells in the frequency of the highest ranked or best cell should still be considered for cell reselection. FFS whether we have another limit in addition to Suitability criterion. 

· To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.

· FFS if the UE should only act on the cell barring and intraFreqReselection in the MIB only if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1. Otherwise, the UE should follow Proposal#1 Approach#2

In this contribution, we discuss the two FFS’es above regarding UE behaviour when the UE doesn’t find its own PLM in the selected cell.

2. Discussion
It was already agreed that the UE can bar the highest ranked cell if it the PLMN IDs broadcasted do not match its RPLMN or EPLMNs. Then the question is how the UE continues its cell reselection.
When the UE bars a cell, the subsequent behavior in Rel-15 is as follow (TS 38.304):


If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;

-
The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.

As it can be seen above, whether the UE continues to find another cell on the same frequency is determined by the field intraFreqReselection in MIB. The goal of this parameter was for the NW to control if it can allow the UE to camp on a non-best cell since the UE can create additional uplink interference when it does so.
The legacy behavior according to the MIB is not very optimal for NR-U due to the fact that there can be other PLMNs on the same frequency which do not coordinate their operation, which is the likely deployment.
If the highest ranked cell belongs to another PLMN (RPLMN or EPLMN) and the field intraFreqReselection in MIB message is set to "not allowed", then the UE will move to another frequency even though its own PLMN can have other cells on this frequency. This is not desirable for two reasons:
1. The UE will move to a frequency of lower priority which may not be as good as the current frequency

2. It lets PLMN A to prevent operation of PLMN B on the same frequency in the near vicinity by driving out UEs of PLMN B if they happen to select PLMN A cell first
Therefore, the UE should follow the intraFreqReselection in MIB only if it is its own PLMN. 
Proposal 1: The UE should act on intraFreqReselection in the MIB only if the registered PLMN or equivalent PLMN matches one of the PLMN IDs in SIB1.
Assuming Proposal 1 is agreed, if the UE selects a cell which belongs to another PLMN, then it may select another cell on the same frequency if re-selection criteria are fulfilled. However, it is possible that all the cells on this frequency at this location can belong to other PLMNs and the UE will be wasting its time and power. 
There are two possible options to limit the UE search for cells on this frequency. 

Option A: A limit is defined on the number of cells the UE should attempt to camp on this frequency should be defined

Option B: It is left to UE implementation how many cells to try.

Option A can work but it requires additional signalling. Option B gives the UE more flexibility which can make decision based on its current location and previous cell reselection history. Therefore, we prefer Option B.
Proposal 2: When the highest ranked cell on a frequency does not belong to the UE’s registered PLMN or equivalent PLMN, it is up to the UE implementation for how long to select other cells on this frequency.

Since NR is the baseline, NR-U will support Inactive mode. There is no reason to prevent mobility between NR and NR-U in Inactive mode.

Proposal 3: Mobility between NR and NR-U in Inactive mode is supported, i.e. RNA can contain cells on both licensed and unlicensed frequencies.

3. Conclusion

In this contribution, we discussed remaining issues on cell reselection for NR-U and propose the following:
Proposal 1: The UE should act on intraFreqReselection in the MIB only if the registered PLMN or equivalent PLMN matches one of the PLMN IDs in SIB1.

Proposal 2: When the highest ranked cell on a frequency does not belong to the UE’s registered PLMN or equivalent PLMN, it is up to the UE implementation for how long to select other cells on this frequency.

Proposal 3: Mobility between NR and NR-U in Inactive mode is supported, i.e. RNA can contain cells on both licensed and unlicensed frequencies.
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