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1 Introduction

CB: # SONMDT12_NRU

- Continue the discussion on MLB and MRO for NR-U

- Capture agreements and provide TPs if agreeable
(E/// - moderator)

Summary of offline discussion R3-221027.
2 For the Chairman’s Notes

Propose to capture the following:

Unless there are objections, for the second round (while waiting for reply to LS R3-216042) we can include the following as basis for further discussion (other metrics or parameters not precluded):

· Percentage of successful LBT

· LBT sensing duration
· Channel Occupancy time percentage
· Energy Detection Threshold

“Resource Status Reporting” procedure can be used to signaling metrics and parameters to support NR-U for MLB in DL except channel characteristics. FFS on whether and how to use Xn Setup and NG-RAN Node Configuration Update. 
Agree the data structure below, adding FFS to newly added IEs. Final decisions to be taken once reply to LS R3-216042 is received.
	>>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
	
	

	>>>>Percentage of Successful LBT (FFS)
	M
	
	INTEGER (0..100)
	Calculated as Total Number of Successful LBT over total Number of LTB multipied by 100
	
	

	>>>>LBT Sensing Duration (FFS)
	M
	
	INTEGER (0..100,…)
	The percentence of time during which LBT procedure is carried out in DL
	
	

	>>>>Energy Detection Threshold (FFS)
	M
	
	INTEGER (-100..-50,…)
	Average ED Threshold used for DL channel sensing. Value is in dBm [FFS]
	
	


RAN3 agrees that new UE measurements are needed to support MLB for NR-U in the UL direction. Due to limited time, RAN3 decides to move discussion on MLB for NR-U in UL to Rel-18 and to focus Rel-17 effort on MLB for NR-U in DL.
RAN3 agrees to work on an LS to RAN2 in support of the new UE measurements required for MRO for NR-U. 

Given the time-plan for Rel-17 closure, RAN3 agrees that MRO for NR-U may be handled in Rel.8.
The need for sending HOF due to LBT failure from target node to source node is to be continued at next meeting.

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

3 Discussion 

During RAN3-114e the following agreements were captured:

LS to RAN1, RAN2 in R3-216042 Agreed
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.

Whether information on other types of Channel Occupancy time percentages is included, e.g. Channel Occupancy time percentage for other NG-RAN nodes and their served UEs, is FFS

Discussions should focus on whether an NG-RAN node is assumed to measure what 3GPP mandated as essential or whether an NG-RAN node is assumed to measure more than that

Signalling of metrics representing Un-successful LBT events, LBT Backoff Time, LBT Sensing Duration is FFS

Signalling the ED threshold is FFS. The following should be clarified and questions may be added in an LS to RAN1 and RAN2:

How is the ED threshold configured

What is the ED threshold granularity (per channel, per cell, per UE…) 

It is FFS whether UE measurements would be needed to support MLB for NR-U and how NR-U channel occupancy and resource utilization in UL can be achieved

It is FFS how the UE should report information concerning LBT failure events

To be continued...
As detailed in [7], RAN3 has requested clarifications to RAN1 and RAN2, concerning: 

(Q1) how an NR-U channel should be represented
(Q2) whether an NG-RAN node is 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
(Q3): How is the ED threshold configured in RAN node

(Q4) What is the ED threshold granularity (per channel, per cell, per UE…)
For this meeting, proposals related to NR-U can be grouped as follows:

· Parameters for NR-U support in MLB (in [1] and [6])
· NR-U load metrics (in [2], [4], [6])
· Measurements and indications for NR-U support in MRO (in [1], [3], [4], [5])
· PCI-management for NR-U (in [3])
3.1 Support of NR-U for MLB

To support NR-U for MLB for DL, the following NR-U load metrics and parameters are proposed (it can be noted that some of them are variants of the same type of indication):

· Successful LBT period (in percentage) (in [6])

· Percentage of unsuccessful LBT (in [4])

· Percentage of successful LBT (in [6])

· LBT Sensing duration (in [2], [4], [6])

· LBT Backoff time (in [2], [4])

· Un-successful LBT events (in [2])

· Channel Occupancy time percentage (in [6])

· Channel information (in [1])

· Energy Detection Threshold (in [6])

Note: in moderator’s understanding, specification 37.213 does not define LBT backoff time. It instead defines channel access procedures explaining how to sense the channel, without introducing the notion of LBT backoff time.
Q1. Companies are invited to provide their preferences on the metrics and parameters listed above, or additional ones if deemed necessary.

	Company
	Comment

	Ericsson
	We prefer to include the following information:

· Successful LBT period (in percentage)

· Percentage of successful LBT

· LBT (sensing) duration, as percentage of time of the reporting period during which LBT procedure is carried out

· Channel Occupancy time percentage

· Energy Detection Threshold
Furthermore: 

· information about NR-U Channel needs to be included in RESOURCE STATUS UPDATE to point at specific NR-U channel.

On Energy Detection Threshold: this is needed in RESOURCE STATUS UPDATE as RAN can configure different UEs with different ED thresholds over time.

	Nokia
	We prefer to postpone decision on this topic until we receive clarification based on the sent LS.

	Lenovo and Motorola Mobility
	Wait for RAN1 and RAN2’s replies to LS R3-216042, and then decide the detailed NR-U load metrics and parameters.

	CATT
	Agree with Nokia

	Samsung
	We prefer to include the following information:

· Information about NR-U Channel

· Channel Occupancy time percentage

· Energy Detection Threshold

Furthermore, we think the following should be included in XN SETUP REQUEST/ XN SETUP RESPONSE/ NG-RAN NODE CONFIGURATION UPDATE message
· Information about NR-U Channel

· Indication for Initial RA


	Qualcomm
	We could wait for the LS to finalize on Channel occupancy and Energy Detection threshold. But we could perhaps discuss other IEs like Successful LBT period, LBT (sensing) duration independently as well. We are fine with the IEs proposed by E///.

	Huawei
	We prefer the following information:
· Percentage of unsuccessful LBT 

· Percentage of successful LBT

· LBT Sensing duration 

· LBT Backoff time 

· Energy Detection Threshold 



	ZTE
	Agree with Nokia

	
	


4 companies support introduction of “Energy Detection Threshold”, and 1 of these companies prefers to finalize discussion after reply to LS R3-216042 is received. 

3 companies support introduction of “Channel Occupancy time percentage”, and 1 of these companies prefers to finalize discussion after reply to LS R3-216042 is received. 

3 companies support introduction of “Percentage of successful LBT” and “LBT sensing duration”. 

4 companies prefer to postpone decision on all metrics and parameters to support NR-U for MLB in DL until a reply to LS R3-216042 is received.

In moderator’s understanding, it seems that further discussion on “Energy Detection Threshold”, “Channel Occupancy time percentage”, “Percentage of successful LBT” and “LBT sensing duration” is not precluded at this meeting.

Unless there are objections, for the second round (while waiting for reply to LS R3-216042) we can include the following as basis for further discussion (other metrics or parameters not precluded):

· Percentage of successful LBT

· LBT sensing duration
· Energy Detection Threshold

· Channel Occupancy time percentage
Q2. At previous meetings, Resource Status Reporting procedure has been discussed. Companies are invited to indicate whether this procedure is acceptable to support the signaling of metrics and parameters listed in Q1. 


	Company
	Comment

	Ericsson
	We think Resource Status Reporting is acceptable and can be used to signal the metrics and parameters indicated in Q1.
Regarding Channel information, this can be exchanged between neighbor NG-RAN nodes at Xn Setup or at NG-RAN node Configuration Update procedure. The exact format has to be decided considering reply to LS R3-216042.



	Nokia
	Yes. The content is up to the response to the sent LS though.

	Lenovo and Motorola Mobility
	Agree to use Xn Setup or NG-RAN node Configuration Update procedure to exchange NR-U load metrics and parameters, but the details of metrics and parameters depend on RAN1 and RAN2’s replies to LS R3-216042.

	CATT
	It is acceptable to use this procedure. However,
the details are pending to the reply LS 

	Samsung
	Agree with Ericsson.

	Qualcomm
	OK to reuse Resource status Reporting procedure.

	Huawei
	Yes, the RESOURCE STATUS reporting is acceptable for extra signaling in Q1 interaction.

	ZTE
	Agree with Nokia and CATT.

	
	


7 companies agree that Resource Status Reporting is an acceptable procedure to support the signaling of metrics and parameters listed in Q1. 
1 company indicates the Channel Information can be exchanged via Xn Setup or NG-RAN Node Configuration update while the remaining metrics can be exchanged via Resource Status Reporting 

1 company indicates Xn Setup or NG-RAN Node Configuration update for all the metrics and parameters.

It is proposed to agree that “Resource Status Reporting” procedure can be used to support signaling of metrics and parameters to support NR-U for MLB in DL. FFS on other procedures (e.g. Xn Setup or NG-RAN Node Configuration Update).

“Resource Status Reporting” procedure can be used to signaling metrics and parameters to support NR-U for MLB in DL except channel characteristics. FFS on whether and how to use Xn Setup and NG-RAN Node Configuration Update. 
Q3. Assuming that at least some of the information above can be agreed as needed, companies are invited to provide their view on whether the following data structure can be agreed as baseline to transfer DL MLB information for NR-U.
	>>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
	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
	
	

	>>>> Successful LBT Period
	M
	
	INTEGER (0..100)
	Percentage of time that LBT processes returned a free channel for DL
	
	

	>>>>Percentage of Successful LBT
	M
	
	INTEGER (0..100)
	Calculated as Total Number of Successful LBT over total Number of LTB multipied by 100
	
	

	>>>>LBT Duration
	M
	
	INTEGER (0..100,…)
	The percentence of time during which LBT procedure is carried out in DL
	
	

	>>>>Energy Detection Threshold
	M
	
	INTEGER (-100..-50,…)
	Average ED Threshold used for DL channel sensing. Value is in dBm [FFS]
	
	


Moderator’s note: based on feedbacks received on Q1 and Q2, the following is proposed: 
Agree the data structure below, adding FFS to newly added IEs. Final decisions to be taken once reply to LS R3-216042 is received.
	>>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
	
	

	>>>>Percentage of Successful LBT (FFS)
	M
	
	INTEGER (0..100)
	Calculated as Total Number of Successful LBT over total Number of LTB multipied by 100
	
	

	>>>>LBT Sensing Duration (FFS)
	M
	
	INTEGER (0..100,…)
	The percentence of time during which LBT procedure is carried out in DL
	
	

	>>>>Energy Detection Threshold (FFS)
	M
	
	INTEGER (-100..-50,…)
	Average ED Threshold used for DL channel sensing. Value is in dBm [FFS]
	
	


Based on the discussions provided in [2], [4] and [6], it is moderator’s understanding that before RAN3 work can proceed to support NR-U for MLB in UL, it is required to clarify which UE measurements can be used, and further study in needed in RAN2. The following UE measurements have been proposed in [2]:
· UL SINR

· UL Interference Level

· UL Signal Level

Q4. Companies are invited to indicate whether UE measurements are essential to enable NR-U support in MLB for UL. If “Yes”, which UE measurements should be prioritized?
	Company
	Comment

	Ericsson
	UE measurements are essential to enable NR-U support in MLB for UL. Changes in UL Resource Status information will need to consider RAN2 inputs before appropriate measurements can be selected (e.g. based on UE measurements listed above). 
Given the short time remaining in Rel-17, we think that we should focus on NR-U support for MLB in DL (that requires only RAN3 specification updates), and leave NR-U support for MLB in UL to Rel-18. 

	Nokia
	We should still give a chance to other WGs before we give up on the UL information.

	Lenovo and Motorola Mobility
	Prioritize NR-U support for MLB in DL in R17.

	CATT
	Prefer to focus on DL in Rel-17

	Samsung
	UE measurements are essential to enable NR-U support in MLB for UL.
We are not sure the progress of RAN2 at this meeting. RAN2 could decide whether they will consider it in Rel-17 or not.

	Qualcomm
	Same view as E/// and CATT

	Huawei
	Yes, the UE measurements like LBT related information, can help to evaluate the occupancy situation over the UL unlicensed channels and are important reference for MLB strategy decisions.

We share the opinion with Ericsson that in Rel-17, we should focus on NR-U support for MLB in DL and left the UL to Rel-18.

	ZTE
	Agree with the majority, focus on the DL in Rel-17.

	
	


7 companies indicate a preference to focus on support for NR for MLB in DL during Rel-17.
3 companies indicate that UE measurements are essential to support NR-U for MLB in UL.
The following is proposed for agreement:

RAN3 agrees that new UE measurements are needed to support MLB for NR-U in the UL direction. Due to limited time, RAN3 decides to move discussion on MLB for NR-U in UL to Rel-18 and to focus Rel-17 effort on MLB for NR-UE in DL.
3.2 Support of NR-U for MRO
To support NR-U for MRO, there has been a few proposals, mainly in terms of additional “UE measurements and indications” to be added in RLF report, and one indication from target node to source node.

Proposed UE measurements and indication are:

· UE measurements of RSSI (in [1] and [5])

· UE measurements of Channel Occupancy (in [1] and [5])
· UE measurements of waiting periods due to LBT (in [3])
· UE indication of consistent LBT failure (in [5])
· LBT failure recovery configuration parameter (in [1])

Q5. Companies are invited to indicate whether new UE measurements or UE indications are essential to enable NR-U support in MRO. If “Yes”, which should be prioritized?
	Company
	Comment

	Ericsson
	New UE measurements are essential to support NR-U in MRO. Given this, RAN2 needs to be involved. 
We are aware that very limited time (if any) is available in RAN2 to discuss NR-U topic. Therefore, we think RAN3 will not be able to converge on solutions concerning NR-U support in MRO in Rel-17 and we prefer to move this to Rel-18.

	Nokia
	We think we should still give it a chance – RAN3 should not give up parts of a solution based on assumed load in other WGs…

	Lenovo and Motorola Mobility
	LBT failure indication from UE and new measurements are essential for MRO in NR-U from RAN3’s point of view, we can send an LS to RAN2 to let them consider whether to include LBT failure indication and new measurements in the RLF report.

	CATT
	Considering the announcement of rapporteur in the previous RAN3 meeting i.e.RAN2 is already overload and it is not expected to ask RAN2 for more report from UE in Rel-17,it is OK for us to postpone the discussion to REL-18.

	Samsung
	New UE measurements are essential to support NR-U in MRO.

We prefer to include the following information:

· UE measurements of RSSI

· UE measurements of Channel Occupancy

· LBT failure recovery configuration parameter

If some common understanding can be achieved, we can send a LS to RAN2, then RAN2 could decide whether they will consider it in Rel-17 or not.

	Qualcomm
	OK to postpone to Rel-18. RAN2 can still discuss NR-U on their own if they have the time.

	Huawei
	Yes. We prefer the follow measurements from UE:

· UE measurements of RSSI 

· UE measurements of Channel Occupancy

· UE measurements of waiting periods due to LBT

In the current specifications, there is only one element lbtFailure in rlf-cause, to indicate the occupancy situation for unlicensed channel in UL, which is far helpless to effective MRO.

	ZTE
	Agree with Ericsson and CATT, prefer to postpone to Rel-18, as RAN2 should be involved.

	
	


Based on the received feedbacks, it is moderator’s understanding the new UE measurements are seen as essential to support NR-U in MRO from the majority of companies. However, there is no clear convergence on which UE measurements are needed. 

2 companies have expressed an explicit preference to send an LS to RAN2 to let them consider introduction of new UE measurements or indication.
4 companies are OK to postpone this discussion to Rel-18.
Given the split of companies’ opinion, the following is proposed:

RAN3 agrees to work on an LS to RAN2 in support of the new UE measurements required for MRO for NR-U. 
Consider this question:

In R3-220589 the following has been proposed:

Proposal 1: Given the lack of time in RAN2 to converge on needed specification changes, it is proposed to stop discussions in Rel17 on MRO for NR-U and on UL Resource Status statistics for MLB and it is proposed to focus discussions on DL Resource Status statistics for MLB, which require RAN3 specification updates only.

Q6: Companies are invited to provide their view on whether the way forward proposed above is agreeable

	Company
	Comment

	Ericsson
	We support the proposal.

	Nokia
	No. As above: we should not skip asking for support just because we assume it will not be answered in time…

	Lenovo and Motorola Mobility
	Since RAN3 is the leading WG for SON/MDT topic, we can continue our discussion in R17 when time is allowed in RAN3 and send LS to RAN2 if needed. 

	CATT
	OK

	Samsung
	Agree with Lenovo.

	Qualcomm
	OK

	Huawei
	Agree.

	ZTE
	Agree.

	
	


5 out of 7 companies agree to stop discussions MRO for NR-U and MLB in UL in Rel-17 and focus on MLB in DL.

2 companies prefer to continue discussing MRO for NR-U and MLB in UL in Rel-17.
Given the time-plan for Rel-17 closure, RAN3 agrees that MRO for NR-U and MLB in UL for NR-U may be handled in Rel.8.
In [5] it has been proposed in that target node can inform the source node about HOF due to LBT failure.

Q7. Companies are invited to provide their view on the proposal, and if acceptable, which signaling procedure is preferred to convey the new information.

	Company
	Comment

	Ericsson
	It seems that the proposal indicates a problem in configuration that impacts more than just mobility aspects. More detailed discussions seem required. 



	Nokia
	This is all right, if the target can identify this as the cause. But this is not sure – perhaps the source could do it based on the RLF Report?

	Lenovo and Motorola Mobility
	When HOF happens due to LBT failure in target node before transmitting RAR/MSG4/MSGB, the UE may trigger RLF report as legacy since it does not know LBT failure in the network. Therefore, the LBT failure indication from target node is necessary for the source node to perform MRO analysis, e.g. whether it is mobility issue (e.g. improper mobility configuration) or LBT issue (e.g. improper NR-U configuration). A new Xn message or the existing HANDOVER REPORT message can be applied.

	CATT
	Case of network LBT failure needs further consideration.

	Samsung
	In this case, the target can adjust its configuration and not send RLF Report to the source. Because the problem is not handover problem brought by source but configuration problem by target.

	Qualcomm
	Not clear whether the proposal means that the target node can identify that the HOF failed due to LBT by itself or needs assistance from UE.

	Huawei
	The target node can use HO report to convey RLF report from UE and transfer to the source node.

	
	

	
	


From the received feedbacks, 5 out of 7 companies indicate that further clarifications are needed on this topic. Given the split opinion of the group, and in the spirit to move forward in the discussion, the moderator would like to propose the following:

The need for sending HOF due to LBT failure from target node to source node is to be continued at next meeting.

3.3 PCI-management for NR-U

It has been proposed in [3] to introduce a special handling of PCI management for NR-U.

Q8. Companies are invited to provide their view on whether there is a need for special handling of PCI management for NR-U.

	Company
	Comment

	Ericsson
	We think existing mechanisms for PCI-management can be reused for NR-U. Hence, no enhancements are needed.

	Nokia
	We propose it, so we support it. Please note, possible PCI confusions can affect wide area in the network!

	Samsung
	We are not sure why the solution for PCI confusion will be different for licensed and unlicensed.

	Huawei
	Similar view as Ericsson and Samsung. Further justification is needed.

	ZTE
	The difference of PCI management between licensed and unlicensed should be clarified.

	
	

	
	

	
	

	
	


4 companies indicate that no special handling of PCI management for NR-U is not needed.

1 company supports the proposal.

Based on received feedbacks, moderator proposal is the following:

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

4 Conclusion, Recommendations [if needed]

If needed
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