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1
Introduction

At the last RAN3#114bis-e meeting, RAN3 had following agreements:

	“Resource Status Reporting” procedure can be used to signaling metrics and parameters to support NR-U for MLB in DL except channel characteristics.

Agree the data structure below, adding FFS to newly added IEs. Final decisions to be taken once reply to LS R3-216042 is received.

Focus Rel-17 effort on MLB for NR-U.

Given the time-plan for Rel-17 closure, RAN3 agrees that MRO for NR-U may be handled in Rel-18.

Special handling of PCI management for NR-U is not needed.

FFS on whether and how to use Xn Setup and NG-RAN Node Configuration Update.

The need for sending HOF due to LBT failure from target node to source node?
To be continued…


In the paper we discussed the issues about MLB optimization for NR-U and provided a TP. 
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Discussion
FFS on whether and how to use Xn Setup and NG-RAN Node Configuration Update

RAN3 has agreed to report NR-U related metrics per cell and per NR-U channel granularity by Resource Status Reporting procedure. In order to let the peer node to know the information of a NR-U channel in a cell, the NR-U channel configuration information needs to be exchanged between RAN nodes during Xn Setup or NG-RAN Node Configuration Update procedure. Otherwise a node cannot understand correctly the load of a NR-U channel from the peer node.

Proposal 1: NR-U configuration information should be exchanged between RAN nodes, when Xn connection is set up or when NR-U related configuration is updated.
RAN3 assumed that NR-U related configuration information includes a list of NR-U channel information, which consists of channel ID, the centre frequency of the NR-U channel and the bandwidth of the NR-U channel. 
Based on RAN2 reply LS in R2-2201959 (copied below for information), at least 'NR ARFCN' and 'Bandwidth' should be defined for an NR-U channel. “Channel ID” does not exist in RAN2 specifications. 

Q1: How should an NR-U channel be represented? 

Answer from RAN2: 
From RAN2 perspective, at least 'NR ARFCN' and 'Bandwidth' are defined, and 'Channel ID' does not exist in RAN2 specifications.
Channel ID can be defined in RAN3 specification which is irrelevant to RAN1/RAN2. The Channel Id could be an index of an NR-U channel. With the Channel ID, 'NR ARFCN' and 'Bandwidth' don’t need to be transmitted each time when a NR-U channel information needs to be exchanged over network interface. For example, during Xn Setup or NG-RAN Configuration Update procedure, the NR-U channel configuration information (including Channel ID, NR ARFCN and Bandwidth etc.) are exchanged. Then in Resource Status Update message, only Channel ID and NR-U load status needs to be included. 'NR ARFCN' and 'Bandwidth' are not needed.
Proposal 2: For an NR-U channel, Channel ID, NR ARFCN and Bandwidth should be defined in Xn Setup and NG-RAN configuration Update procedure.

Moreover, a RAN node can configure a channel for initial uplink BWP, which is for initial RA resources. Given LBT mechanism is adopted in NR-U, if the neighbor cells use same channel for initial RA resources, UEs in different cells could send initial RA request in same channel, which will add the possibility of LBT failure in RA procedure extremely. Because initial RA is the 1st step during a UE connects to a RAN node, the failure is fatal. If the neighbor nodes can provide each other the information about which channel is used for initial RA resources, the neighbor cells can select the suitable channel for initial RA to avoid the potential conflicts. It will be very beneficial to solve the problem.

Proposal 3: Add a flag whether the channel is used for initial uplink BWP for every channel into NR-U related configuration information.
FFSs in the BLCR on SON for NR-U

RAN3 had agreed the TP for TS38.423. The following new IEs were added for NR-U in Resource Status Update message. Some FFS are kept in the BLCR. 
	>>NR-U Channel List
	
	0..1
	
	
	
	

	>>>NR-U Channel Item
	
	1..<maxnoofNR-UChannels>
	
	
	
	

	>>>>NR-U Channel
	M
	
	FFS
	The NR-U channel utilised in the last reporting period [FFS how an NR-U channel can be defined]
	
	

	>>>>Channel occupancy time percentage (FFS)
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for DL traffic served by the corresponding cell. Value 100 corresponds to the duration between consecutive reporting.


	
	


It is FFS how an NR-U channel can be defined in Resource Status Update message. As discussed above, NR-U channel configuration including Channel ID, NR ARFCN and Bandwidth are exchanged during Xn Setup or NG-RAN configuration Update procedure. In the Resource Status Update message, Channel ID can be defined.
Proposal 4: Channel ID can be defined in Resource Status Update message.
Channel occupancy time percentage is important parameter for load balancing. The FFS for this IE can be removed. 

Proposal 5: Remove FFS for Channel occupancy time percentage.
RAN3 also discussed in RAN3#114-e meeting whether the channel occupancy time for the corresponding cell or also for neighbour cell. The time used by neighbour UE or Cell had been occupied, and cannot be used by the UEs which could be handed over to the corresponding cell. If only exchange the load represented by the corresponding cell, the neighbour nodes could not evaluate correctly the load of the corresponding node, then perhaps make wrong decision for UE mobility. 

So both of Channel occupancy time percentage for correspondingly cell and neighbour cell are necessary to be as load metrics of MLB for NR-U. 

Observation: both of Channel occupancy time percentage for correspondingly cell and neighbour cell are necessary to be as load metrics of MLB for NR-U.
There are two ways to represent this. One way is to use Channel occupancy time percentage IE to represent the time occupied by correspondingly cell and neighbour cell. The other way is to define a new IE. Define a new IE is better. Because a NG-RAN node may or may not sense a channel when no data transmission. Then from the IE, the neighbour node could understand well whether the occupancy time is only for the corresponding cell or also for a neighbour cell.
The Channel occupancy time percentage by neighbours could be defined as Optional. Then if the node could get it, it sends the information to its neighbour. Otherwise, this information is not included.

Proposal 6: Add load metrics of Channel occupancy time percentage by neighbours. The IE could be defined as optional.
The need for sending HOF due to LBT failure from target node to source node?
For HOF due to LBT failure, the target can detect LBT failure in this case. The target can adjust its configuration and doesn’t need to send RLF Report to the source. Because the problem is not handover problem brought by source but the configuration problem by target. So there is no need sending HOF due to LBT failure from target node to source node.
Proposal 7: There is no need sending HOF due to LBT failure from target node to source node.

3
Conclusions
This contribution discussed the open issues for NR-U. Based on the discussion, we have the following proposals. It is proposed to agree the proposals  and the TP in [].
Proposal 1: NR-U configuration information should be exchanged between RAN nodes, when Xn connection is set up or when NR-U related configuration is updated.
Proposal 2: For an NR-U channel, Channel ID, NR ARFCN and Bandwidth should be defined in Xn Setup and NG-RAN configuration Update procedure.

Proposal 3: Add a flag whether the channel is used for initial uplink BWP for every channel into NR-U related configuration information.
Proposal 4: Channel ID can be defined in Resource Status Update message.
Proposal 5: Remove FFS for Channel occupancy time percentage.
Observation: both of Channel occupancy time percentage for correspondingly cell and neighbour cell are necessary to be as load metrics of MLB for NR-U.
Proposal 6: Add load metrics of Channel occupancy time percentage by neighbours. The IE could be defined as optional.
Proposal 7: There is no need sending HOF due to LBT failure from target node to source node.
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