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1
Introduction

In the RAN3#113-e meeting, RAN3 reached some agreements:

	Agree to the introduction of the following metrics to the Resource Status Indication and Resource Status Reporting procedures over Xn:
-
To report, as part of load information for cells supporting NR-U, information about the time when the cell resources of the NR-U cell were accessible, i.e. when access to such resources by means of LBT was successful

-
During the time when NR-U resources are accessible, to report load metrics currently in the Xn: Resource Status Update 

-
To report such load metrics on a per cell and per NR-U channel (20MHz) granularity

Details on the metrics definition is FFS

Agree that the metrics above are collected at RAN level and have no UE impact

It is agreed that RAN3 analyses the applicability of the current MRO solution to NR-U. 

· Shortfalls in the MRO solution with respect to NR-U deployments should be identified (if any)

· Solutions (if any) should be described and possibly agreed

· Once the use case and needed solutions are identified, RAN3 should involve RAN2 for further progress and convergence 

It is agreed that HO failure cases are prioritized when analysing whether MRO needs improvements for NR-U deployments


In the paper we discuss some open issues and provide a TP. 
2
Discussion
2.1
NR-U information between neighbor nodes
RAN3 had agreed to report NR-U related metrics per cell and per NR-U channel (20MHz) granularity by Resource Status Reporting procedure. But how to represent a NR-U channel is FFS.
A RAN node with NR-U frequency can be configured with one of multiple NR-U channels (20MHz). The neighbor nodes could have different channel configuration, e.g. different amount of channels or different central frequency for the channels of different neighbor nodes. 

The neighbor nodes need some information to help it to understand which channel the received load metrics of a channel are for. Otherwise, the neighbor nodes cannot associate the NR-U related load metrics with a channel.

So the RAN node should exchange the configured NR-U information with the neighbor nodes. 
The NR-U information could include e.g. the amount of the configured channels (20MHz), center frequency and ED threshold of a channel (20MHz) and etc. The center frequency can be used to recognize a channel (20MHz). the ED threshold of the channel is used to produce the values of NR-U load metrics, and it can help the neighbor nodes understand the metrics better.
In addition, 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.
We propose to add the NR-U information in Xn interface as a part of RAN node configurations. Thus, Xn Setup procedure and NG-RAN Node Configuration Update procedure should be enhanced.

Proposal 1: NR-U related configuration information should be exchanged between RAN nodes.

Proposal 2: NR-U related configuration information includes center frequency, ED threshold and a flag whether the channel is used for initial uplink BWP for every channel (20MHz).

2.2
Load metrics of MLB for NR-U 
We still need to discuss load metrics of MLB for NR-U.

In the last meeting, 3 types of channel status times have been identified:

1) The channel is free i.e., the measured RSSI by the Cell is below the threshold 

2) The channel is used by the Node or one of the served UE: during this time, the Cell or a served UE is transmitting. This can be UL or DL. 

3) The channel is used by neighbour UE or Node, i.e., the measured RSSI is above the threshold. 

Bullet 2 represents the time occupied by the current node or a served UE. Bullet 3 represents the time occupied by neighbour UEs or nodes. Bullet 1 represents the leftover time. So 1 + 2 + 3 = 100%.

Some companies have concerns about bullet 3, and they think 3 is the complement of 1.

The motivation of MLB optimization is to balance loads among different cells by UE mobility. It’s important to let the node receiving load reports (i.e. the neighbour nodes) to get clear the load status of the node sending load reports (i.e. the current node). The time represented by bullet 3 had been occupied, and cannot be used by the UEs which could be handed over here potentially. If only exchange the load represented by bullet 2, the neighbour nodes could not evaluate correctly the load of the current node, then perhaps make wrong decision for UE mobility. 

So both of 2 and 3 are necessary to be as load metrics of MLB for NR-U. It means RAN node needs to perform LBT measurement even it has no data to send.
In addition, we think load metrics should be a part of radio resource status.

Proposal 3: Load metrics of MLB for NR-U should include the time occupied by the current node/the served UEs and the time occupied by the neighbour nodes/UEs. 

The TP can be found in Annex.
3
Conclusions
We have the following proposals:
Proposal 1: Cell coverage state can reflect SSB beam coverage state.

Proposal 2: gNB-DU can decide how to make CCO optimization without any coverage modification suggestion from gNB-CU. 
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5 Annex: TP for 38.423
============ Next Change ==============
9.2.2.11
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code

9.2.2.6
	
	–
	

	<unchanged part is omitted>
	
	
	
	
	
	

	CSI-RS Transmission Indication
	O
	
	ENUMERATED (activated, deactivated, ...)
	This IE indicates the CSI-RS transmission status of the given cell.
	YES
	ignore

	SFN Offset
	O
	
	9.2.2.75
	
	YES
	Ignore

	NR-U Channel List
	
	0..1
	
	
	
	

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

	>>Channel ID
	M
	
	INTEGER (1.. maxnoofNR-UChannels, …)
	
	–
	

	>>NR ARFCN
	M
	
	INTEGER (0.. maxNRARFCN)
	
	–
	

	>>Indication for Initial RA
	O
	
	ENUMERATED (used, ...)
	This IE indicates the NR-U channel is used for Initial RA resource
	–
	


============ Next Change ==============
9.2.2.50
Radio Resource Status

The Radio Resource Status IE indicates the usage of the PRBs per cell and per SSB area for all traffic in Downlink and Uplink and the usage of PDCCH CCEs for Downlink and Uplink scheduling.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Radio Resource Status Type
	M
	
	
	
	–
	

	>ng-eNB
	
	
	
	
	–
	

	>>DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL GBR PRB usage
	–
	

	>>UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL GBR PRB usage
	–
	

	>>DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL non-GBR PRB usage
	–
	

	>>UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL non-GBR PRB usage
	–
	

	>>DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL Total PRB usage
	–
	

	>>UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL Total PRB usage
	–
	

	>>DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	
	YES
	ignore

	>>UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	
	YES
	ignore

	>gNB
	
	
	
	
	–
	

	>>SSB Area Radio Resource Status List
	
	1
	
	
	–
	

	>>>SSB Area Radio Resource Status Item
	
	1..<maxnoofSSBAreas>
	
	
	–
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	
	–
	

	>>>>SSB Area DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL GBR PRB usage
	–
	

	>>>>SSB Area UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL GBR PRB usage
	–
	

	>>>>SSB Area DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL non-GBR PRB usage
	–
	

	>>>>SSB Area UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL non-GBR PRB usage
	–
	

	>>>>SSB Area DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL Total PRB usage
	–
	

	>>>>SSB Area UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL Total PRB usage
	–
	

	>>>>DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	
	YES
	ignore

	>>>>UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	
	YES
	ignore

	>>NR-U Channel List
	
	0..1
	
	
	
	

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

	>>>>Channel ID
	M
	
	INTEGER (1.. maxnoofNR-UChannels, …)
	The NR-U channel utilised in the last reporting period [FFS]
	
	

	>>>>Channel Occupancy by Own
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been occupied by own usage [FFS]
	
	

	>>>>Channel Occupancy by Others
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been occupied by others [FFS]
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