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1 Introduction

At the last RAN3#115-e meeting, RAN3 had following agreements:

	RAN3 enables NR-U channel index for reporting NR-U load.
The solution is complete from RAN3 perspective. However, RAN3 will review the use of the NR-U Channel Index and the LBT reporting at the next meeting.


In the paper we discussed the issues about MLB optimization for NR-U and provided CRs. 

2 Discussion
NR-U Channel Index

Based on the previous offline discussion, there are two options about the channel ID. 

· Option1: the channel ID is set per bandwidth.

· Option2: the channel ID is set per cell.

For usual case, one cell is allocated with one bandwidth. But, the multi-bandwidth in one cell is not precluded in spec, so that the channel ID defined uniquely in one cell is safer. Thus, to support multiple bandwidths, we propose to update the maxnoofNR-UChannelIDs value. As the supported maximum bandwidth in a cell is 320MHz, it is better to update the value of maxnoofNR-UChannelIDs to 16.
This update can avoid the channel ID conflict for multi-bandwidth cases, which is the same channel ID for different bandwidths. With this update. the channel can be uniquely identified by channel ID, NR-U ARFCN and NR-U Channel Bandwidth. For example:
NR-ARFCN = X, Bandwidth = 80 MHz ( Channel ID = [1,2,3,4]

NR-ARFCN = Y, Bandwidth = 40 MHz ( Channel ID = [5,6]
Proposal 1: Propose to update the value of maxnoofNR-UChannelIDs from 4 to 16. 

Resource status reporting for NR-U
Based on the progress in 115e meeting, the DL load status of one cell is exchanged between peer nodes by channel occupancy. As the channel access for NR-U is listen-before-talk which is a contention-based scheme, for one shared channel, the performance of transmission of one cell needs to consider the load status of its own and its neighbour cells. So for one channel, the load status of neighbour cells is required to exchange.
There are two options for parameters selection to report resource status of neighbour cells.

· Option1: The number of unsuccessful LBT, LBT backoff time and LBT sensing duration
· Option2: Channel occupancy

From the LS from RAN1, whether the node to sense the NR-U channel even when no data needs to be transmitted is implementation specific as 
Q2: According to current specifications, is an NG-RAN node supposed to sense the NR-U channel even when no data needs to be transmitted or is channel sensing performed only when the NG-RAN node needs to exchange traffic over the NR-U channel?

Answer from RAN1: 

From RAN1 perspective, it is specified in TS 37.213 that a node (a gNB or a UE) shall perform the channel access procedures for accessing the channel(s) on which the transmission(s) are performed (as described in Section 4.1 for DL or Section 4.2 for UL, respectively). 

RAN1 specification doesn’t specify whether a node (a gNB or a UE) needs to perform the channel access procedures when no data needs to exchange traffic over the channel(s), which implies the node (the gNB or the UE) is not required to and not prohibited to perform the channel access procedures for such case. 

So we can not assume node to do all-time sensing to monitor the resource status. For option1, although these parameters maybe can reflect the neighbour node load based on LBT procedure and contention window adjust procedure, they still can just show the status of sensing time, so the status of none-traffic time is still not available. 
For option2, Channel Occupancy (CO) by neighbour cells is a clearer approach. As CO is already agreed as the parameter to show the load status of its own. A node can obtain the status of neighbour cells by collecting the CO of its neighbours. And then this node can share its own and its neighbours’ CO to neighbour nodes. As the example illustrated in Figure 1, node 3 and node 4 are the neighbouring node of node 2. Node 2 can get the CO status of node 3 and node 4 by resource status reporting, and then the node 2 send its CO as the status of its own and CO of node 3 and node 4 as the neighbouring cell status to node 1. Thus CO is good option to transmit the resource status of neighbour cell status for NR-U.
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Figure 1. Example of exchange NR-U resource status
Proposal 2: Channel Occupancy By Neighbour Cells is a good option to transmit the NR-U resource status of neighbour cells for NR-U.
3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals and the CRs in R3-223562 and R3-223563.
Proposal 1: Propose to update the value of maxnoofNR-UChannelIDs from 4 to 16. 
Proposal 2: Channel Occupancy By Neighbour Cells is a good option to transmit the NR-U resource status of neighbour cells for NR-U.
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