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1
Introduction

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

	Regard the data structure in R3-216178 as the starting point.

MRO support for NR-U requires the UE to provide new information pending to RAN2 progress in R17.

Enhancements to support NR-U to resolve HOF cases should be prioritised.


In the paper we discussed the issues about MLB/MRO optimization for NR-U and provided a TP. 
2
Discussion
2.1
NR-U information between neighbor nodes

RAN3 had agreed to take the data structure in R3-216178 as the starting point:

	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


	
	–
	

	>>Radio Resource Status 
	O
	
	9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>> RRC Connections
	O
	
	9.2.2.56
	
	–
	

	>>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 how an NR-U channel can be defined]
	
	

	>>>>Channel occupancy time percentage
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for traffic served by the corresponding cell 
	
	


And RAN3 had agreed to report NR-U related metrics per cell and per NR-U channel granularity by Resource Status Reporting procedure. 

So the information of a channel has to be exchanged between RAN nodes beforehand, otherwise a node cannot understand correctly the load of a channel from other nodes, if it knows nothing about the channel.
In the last meeting, RAN3 assumed that NR-U related configuration information includes a list of channel information, which consists of channel ID, the center frequency of the channel and the bandwidth of the channel. And RAN3 had sent a LS to RAN1 and RAN2 for confirmation of the NR-U related configuration information. The corresponding TP in Annex1 was provided based on this assumption. The TP can be updated according to the feedback from RAN1 and RAN2.

NR-U related configuration information should be exchanged when Xn connection is set up between two RAN nodes or when NR-U related configuration is updated in a RAN node.
Proposal 1: NR-U related configuration information should be exchanged between RAN nodes, when Xn connection is set up or when NR-U related configuration is updated.
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 2: Add a flag whether the channel is used for initial uplink BWP for every channel into NR-U related configuration information.

2.2
The enhancement on RLF report for NR-U

In the last meeting, some companies proposed to add a “consistent LBT failure” indication as one of the failure causes in case of HO failure.

A cause “lbtFailure” for LBT failure has been defined in RLF report in 38.331 section 5.3.10.4 as following:

	1>
else if the UE declares radio link failure due to consistent uplink LBT failures:

2>
set the rlf-Cause as lbtFailure;


Only a “consistent LBT failure” indication might not be enough for RAN nodes to analyse the problem.

An UE can detect consistent LBT failure based on the parameters lbt-FailureDetectionTimer and lbt-FailureInstanceMaxCount which are configured in lbt-FailureRecoveryConfig by RRC signals, according to 3GPP TS 38.321, section 5.21.2, as following:

	For each activated Serving Cell configured with lbt-FailureRecoveryConfig, the MAC entity shall:

1>
if LBT failure indication has been received from lower layers:

2>
start or restart the lbt-FailureDetectionTimer;

2>
increment LBT_COUNTER by 1;

2>
if LBT_COUNTER >= lbt-FailureInstanceMaxCount:

3>
trigger consistent LBT failure for the active UL BWP in this Serving Cell;

3>
if this Serving Cell is the SpCell:

4>
if consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions on same carrier in this Serving Cell:

5>
indicate consistent LBT failure to upper layers.
……


Obviously, different values of the 2 parameters in lbt-FailureRecoveryConfig will impact on the detection of consistent LBT failure in UE. 

When RLF report is received by a RAN node which is responsible to analyze the RLF report, the node could have no UE context, and cannot evaluate “consistent LBT failure” without the related configuration i.e. lbt-FailureRecoveryConfig. So the information should be added in RLF report as well.

Proposal 3: Add the parameters in lbt-FailureRecoveryConfig into RLF report.

In addition, current measurement results in RLF report doesn't include the parameters related to NR-U, e.g. RSSI and Channel Occupancy. It’s beneficial to add the parameters related to NR-U into RLF report as well.

Consequently, when a RAN node receives RLF report, it could conclude consistent uplink LBT failure according to the cause “lbtFailure”, and it can analyse the root cause according to lbt-FailureRecoveryConfig and other information in RLF report such as RSSI and Channel Occupancy together.

Proposal 4: Add RSSI and CO into RLF report.

The proposed enhancements should be decided by RAN2. So maybe we need to send a LS to RAN2.  
Proposal 5: Send a LS to ask RAN2 to take the proposals into account.

The proposed LS can be found in Annex2.
3
Conclusions
We have the following proposals:
Proposal 1: NR-U related configuration information should be exchanged between RAN nodes, when Xn connection is set up or when NR-U related configuration is updated.

Proposal 2: Add a flag whether the channel is used for initial uplink BWP for every channel into NR-U related configuration information.

Proposal 3: Add the parameters in lbt-FailureRecoveryConfig into RLF report.

Proposal 4: Add RSSI and CO into RLF report.

Proposal 5: Send a LS to ask RAN2 to take the proposals into account.
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5 Annex1: 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)
	
	–
	

	>>Bandwidth
	M
	
	ENUMERATED (10Mhz, 20Mhz. …)
	
	
	

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


============ End of Change ==============
6 Annex 2: LS on NR-U enhancements of RLF report 
3GPP TSG-RAN3 Meeting #114-bis-e
R3-21xxxx
17 – 26 Jan, 2022
Title:
LS on NR-U enhancements of RLF report
Response to:


Release:
Release 17
Work Item:
NR_ENDC_SON_MDT_enh-Core
Source:
Samsung
To:
RAN2
Cc:

Contact Person:


               Name:

Lixiang Xu
               E-mail Address:
lx.xu@samsung.com
1. Overall Description:

In the context of SON optimization for NR-U, RAN3 has agreed that UE should report the information concerning LBT failure events in RLF report. The potential enhancements include:

· Add the parameters in lbt-FailureRecoveryConfig into RLF report.

· Add RSSI and CO into RLF report.
RAN3 would like to ask RAN2 to take it into account.

2. Actions:

To RAN2:
ACTION: 
RAN3 respectfully asks RAN2 to take the above agreements into account in the corresponding work.
3. Date of Next TSG-RAN WG3 Meetings:


3GPP RAN3#115

Feb 21 – Mar 03, 2022
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