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Introduction

Access to Shared Spectrum has been introduced in Rel-16 NR. This contribution provides our initial consideration on optimization for NR-U. 
Discussion
In unlicensed spectrum, multiple PLMNs from different operators can share the same channel and coordination between different operators may not support. PCI collisions or confusion may happen in this case. 

Proposal 1: Take into account of the case PCI collisions or confusion may happen when multiple PLMNs are deployed in unlicensed spectrum.

In Rel-16, NR supports multiple deployments of NR-U as following:  
	NR Radio Access operating with shared spectrum channel access can support the following deployment scenarios:

-
Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);

-
Scenario A.1: SCell is not configured with uplink (DL only);

-
Scenario A.2: SCell is configured with uplink (DL+UL).

-
Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
-
Scenario C: NR in shared spectrum (PCell);

-
Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
-
Scenario E: Dual connectivity between NR in licensed spectrum (PCell) and NR in shared spectrum (PSCell).


The type of the deployment can be CA, DC or SA. It is beneficial for load balancing to exchange type of the cell resource between NG-RAN nodes. Based on the information, NG-RAN node can evaluate the load situation based on radio resource type of the neighbour.

In addition, in Rel-16, the Number of Active UEs IE was introduced for evaluating control plane load. For NR-U, NB and UE may apply Listen-Before-Talk (LBT) before performing a transmission on a cell configured with shared spectrum channel access. It is beneficial for NG-RAN node to isolate active UE with NR-U from active UE with NR or LTE by exchange Number of Active UEs with LBT mode information.

The scenarios of NR-U also support inter RAT inter system case, the above two information elements are needed to be taken into account in Inter-System Load Balancing.

Proposal 2: Exchange type of the cell resource and the Number of Active UEs with LBT mode information is needed to be taken into account for Load Balancing Enhancements and Inter-System Load Balancing.
Futhermore, considering the granularity of load to be reported for NR-U, at least, the load of NR-U should be exchanged per cell, while for other granularity, such as per beam or per slice, it should be further discussed. For example, as discussed in [2], the load of NR-U may not be reported per beam because the LBT mechanism is applied in all the directions within the cell. And whether the load of NR-U should be reported per slice is pending to RAN2.
For the detailed load metrics to be reported for NR-U, the channel occupancy and RSSI could be taken into account, which could represent the channel status for NR-U transmission for the UE access. In addition, as discussed in [3], the LBT related parameters, such as Energy Detection (ED) threshold, could also be considered as a potential metric.
Proposal 3: The detailed load metrics and the granularity of the load of NR-U could be further studied for Load Balancing enhancement.
3. Conclusion

In this contribution , the observation and proposals are:

Proposal 1: Take into account of the case PCI collisions or confusion may happen when multiple PLMNs are deployed in unlicensed spectrum.
Proposal 2: Exchange type of the cell resource and the Number of Active UEs with LBT mode information is needed to be taken into account for Load Balancing Enhancements and Inter-System Load Balancing.

Proposal 3: The detailed load metrics and the granularity of the load of NR-U could be further studied for Load Balancing enhancement.
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