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1. Introduction
In this paper, we discuss MLB and MRO in the NR-U system and proposal our related TP for TS 38.423.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 MLB for NR-U
The shared nature of NR-U channel should also include that the neighbour nodes could gain an understanding of how the radio interface is used and the cleanliness of resources available, for the purpose of mobility and load balancing.
With the exchange of LBT related information over Xn, gNB-CU and neighbouring nodes will have a more precise information on the actual load and quality of the radio interface of the Cell.
RAN3 should consider the exchange of LBT related information over Xn interface.
A UE encountering LBT failures will report the cause in RLF report , but does not record and report results regarding the specific detection results during the LBT process. These results help the RAN side to optimize LBT process by adjusting LBT configuration for UE. Currently UE only reports LBT failures as an indicator of cause, which is far less than the needed information it takes to realize the load in unlicensed bands. In our opinion, some detail parameters during LBT procedure, could be recorded and sent to the gNB, e.g. the ratio of idle sensing slot durations, the average detected energy, i.e., average RSSI value. These parameters can more precisely reflect whether the unlicensed bands are heavily occupied within a cell and can be exchanged between gNBs over Xn interface, to inform each other the load information in the unlincensed bands. We provide the corresponding changes for TS 38.423 in the attached Annex.
RAN3 to agree the attached proposed TP for TS 38.423.
1.2 MRO for NR-U
In NR-U, before utilising the unlicensed spectrum, both the UE and the gNB would perform LBT to guarantee that the radio resource is accessible. When UE perform LBT and thus consistent LBT failures happen, the LBT information from UE reveals the number of LBT failures, the level of LBT failures, channel occupancy and so on. Knowing the LBT failure related information from UE’s perspective can be very helpful for the serving and the neighbour node(s), which is informed by serving node, to further consider the resource availability for the sharing channel. 
The LBT related information from UE should be considered.
The LBT failure event in case of HOF and related information in all cases are not reported by UE. Consequently, the network is not able to distinguish whether the HO fails due to improperly configured mobility parameters or persistent LBT failure. Thus not only the LBT failure event but also the LBT failure related information should be introduced in RLF and possibly SHR. In Rel-17, successful handover report (SHR) is being discussed to allow the UE to report the information of the potential handover failure case. Similarly, if there are consistent LBT failures during the handover procedure, it may trigger the UE to record the SHR. Adding as mentioned above LBT related information to SHR and RLF report, explicitly the ratio of idle sensing slot durations and Average RSSI value, is beneficial to identify the root cause, avoid triggering unnecessary MRO, and decide to optimize mobility parameters or LBT parameter settings for NR-U deployments. 
RAN3 should consider adding LBT related information to SHR and RLF report, for MRO optimization.
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Based on the discussion in this paper, we propose the following: 
1. RAN3 should consider the exchange of LBT related information over Xn interface.
RAN3 to agree the attached proposed TP for TS 38.423.
The LBT related information from UE should be considered.
RAN3 should consider adding LBT related information to SHR and RLF report, for MRO optimization.
Annex – TP for SON BLCR for TS 38.423
[bookmark: _Toc525680103]<<<<<<<<<<<<<<<<<<<< First Changes Begin >>>>>>>>>>>>>>>>>>>>
This message is sent by NG-RAN node2 to NG-RAN node1 to report the results of the requested measurements.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	YES
	ignore

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	>>NR-U Channel List
	
	[bookmark: OLE_LINK47]0..1
	
	
	
	

	[bookmark: OLE_LINK90]>>>NR-U Channel Item
	
	1..<maxnoofNR-UChannels>
	
	
	
	

	>>>>NR-U Channel
	M
	
	FFS
	The NR-U channel utilised in the last reporting period 
	
	

	>>>>Channel Availability
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been available, e.g. due to successful LBT
	
	

	Average RSSI value
	M
	
	
	The average RSSI value detected during LBT process
	
	

	Ratio of idle sensing slot durations
	M
	
	INTEGER (0..100)
	The percentage of idle sensing slot durations during LBT process
	
	

	>>Radio Resource Status 
	O
	
	[bookmark: _Hlk44419252]9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	[bookmark: _Hlk44419265]9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	[bookmark: _Hlk44419275]9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	[bookmark: _Hlk44419292]9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	[bookmark: _Hlk44419307]9.2.2.62
	
	–-
	

	>> RRC Connections
	O
	
	[bookmark: _Hlk44419316]9.2.2.56
	
	–
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