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1. Introduction
Idle/Inactive procedures of NR-U were discussed during the NR-U Study Item. The main conclusions were as follows:
· Rel-15 NR design is considered as the baseline:
· NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is also used as the baseline
· Multiple PLMNs can use the same carriers without any coordination. Therefore, the best cell found by a UE on a frequency may not belong the registered PLMN:

· In this case, the UE should be enabled to camp on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN.

In this contribution, we discuss the changes and enhancements for NR-U Idle/Inactive mode procedures.

2. Discussion
It was concluded in NR-U SI that “ a UE should be enabled to camp on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN.”. Camping on a non-best cell will not be as problematic as in licensed since LBT will prevent excessive uplink interference.

With existing signaling, the UE can determine a cell’s PLMN only when it reads SIB1 (unless it is given such information a priori by another cell). Requiring the UE to read SIB1 during cell ranking will cause excessive UE power.

The UE should try to find cells of its own PLMN as efficiently as possible and SIB1 reading will delay this procedure and more importantly cause significant increase in UE power.

Proposal 1: As in NR, the UE will check a cell’s SIB1 only after cell reselection decision.

It was concluded during the Study Item, a gNB can obtain the PLMN list of a neighbor via network listen or ANR. If the UE can obtain this information while camping on a cell, it can take into account for cell reselection.

Proposal 2: PLMN information for neighbor cells should be broadcasted if available.
If the UE select a cell and finds out that it belongs to another PLMN, the UE should attempt to find another cell. The UE should also not consider this cell again for cell reselection.

Proposal 3: The UE should bar the cell which belongs to another PLMN.

When the UE bars a cell in NR, it also does not consider other cells on the same frequency unless indicated otherwise in MIB. For NR-U, if the UE bars a cell because it belongs to another PLMN, barring the frequency will prevent finding cells which belong to the UE’s HPLMN. Another option could be to lower the priority of this frequency.
Proposal 4: RAN2 should discuss whether to bar all the cells on the same frequency and/or modify the priority of this frequency.

If RAN2 decides not to bar the frequency where another PLMN operates, the UE may keep trying and finding different cells on this frequency which belong to the other PLMN. This can prevent the UE from finding a suitable cell and create significant delay and power consumption.

Proposal 5: If the frequency is not barred, a restriction on the number of cells the UE should attempt to camp on this frequency should be defined.

One discussion during the Study Item was whether to consider any channel load or congestion metric for cell reselection. In particular the channel occupancy and RSSI metrics defined for eLAA were considered. As discussed at the time, for these metrics to be reasonable reflections of channel load, long measurements are necessary. Furthermore, these metrics do not reflect the actual channel interference but only the total energy on the channel which may not cause any interference (if caused and controlled by the same operator or same cell) when UE moves to Connected state. Also, in general, if a channel load metric is frequency specific, it is not useful for intra-frequency cell reselection.

Proposal 6: LAA RSSI and channel occupancy metrics are not used for cell reselection evaluation.

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 7: Mobility between NR and NR-U in Inactive mode is supported.

3. Conclusion

In this contribution, we discussed Idle/Inactive procedures for NR-U and observe and propose the following:
Proposal 1: As in NR, the UE will check a cell’s SIB1 only after cell reselection decision.

Proposal 2: PLMN information for neighbor cells should be broadcasted if available.

Proposal 3: The UE should bar the cell which belongs to another PLMN.

Proposal 4: RAN2 should discuss whether to bar all the cells on the same frequency and/or modify the priority of this frequency.

Proposal 5: If the frequency is not barred, a restriction on the number of cells the UE should attempt to camp on this frequency should be defined.

Proposal 6: LAA RSSI and channel occupancy metrics are not used for cell reselection evaluation.

Proposal 7: Mobility between NR and NR-U in Inactive mode is supported.
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