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1 Introduction

CB: # SONMDT13_NRU_LB

- Topics to discuss
 - Load Information from NR-U to licensed NR
   - Potential load metrics
   - Reporting granularity

 - Failure event for NR-U, e.g. RLF report for LBT failure
 - Any other topic based on contributions submitted
- Start with summary of offline

[NWM] (E/// - moderator)

2 For the Chairman’s Notes

Propose the following:

Proposal 1:

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

-
To report existing load metrics for the amount of time when resources of the NR-U cell were accessible

-
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
Proposal 2:
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

It is proposed to continue discussions on the possible inclusion of Channel Occupancy measurements on following basis:

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. 

Regarding 1) is this also the time when NR-U resources are used by the measuring node?

Regarding 3) 

-
is there a time when LBT is carried out but the RAN node, but where the RAN node does not use the NR-U resources in case of successful LBT?

-
If the channel is used by neighbor UE or node, isn’t the channel busy for the UE or node of interest i.e., isn’t 3) the complement of 1)?

 To be continued...

The discussion on the addition of the LBT configuration parameters as part of the Resource Status Indication and Resource Status Reporting need to be continued

· How can the information help to make a better load balancing decision?

· How can the information help adjusting own NR-U LBT configuration?

 To be continued...
3 Discussion

During RAN3-113e the following agreements were taken with respect to SON/MDT for NR-U:

Following problems seem the most relevant for the SON for NR-U: load information from NR-U towards licensed NR and new failure events related to e.g. LBT or channel occupancy in the failure report. 

Resource coordination between licensed NR and NR-U and optimized resource utilization in NR-U is FFS (contribution driven).
At RAN3-113e a number of topics were brought forward, some of them not in the list of topics agreed as to be considered at RAN3-112e. Here is a list of proposals.

3.1 MLB for NR-U

In [2] and [5] proposals are made to enhance MLB for the purpose of supporting NR-U scenarios.

Both [2] and [5] propose the following:

· 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

· To report existing load metrics for the amount of time when resources of the NR-U cell were accessible

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

Companies are invited to provide their view on the addition of such load metrics to the Resource Status Reporting procedure

	Company
	Comment

	Ericsson
	Reporting, with a granularity per cell and per NR-U channel, of the time the NR-U resources are accessible and of the load metrics recorded within such time is an essential step to enabling MLB to support NR-U

	Charter Comm
	Yes, we agree that providing the NR-U load metrics information is important for enabling MLB to support NR-U.  As to whether the channel availability or the channel occupancy is reported, is the next level of detail to be agreed.  We have expressed our views in the contribution R3-213896, and we prefer to have the report of channel occupancy, as originally proposed in [2].  Another point to be made is that there is impact not only on the reporting (via RESOURCE STATUS UPDATE), but also on the request of such metrics (via RESOURCE STATUS REQUEST).

	Lenovo and Motorola Mobility
	Agree to add NR-U load information in Resource Status Reporting procedure, the details need further consideration.

	Qualcomm
	Same view as Lenovo. 

Also, can we confirm that MLB for NR-U doesn’t have UE impacts and the load metrics are determined by NG-RAN similar to licensed NR? For example, if Channel occupancy is reported as load metric for MLB, it should be determined by NG-RAN and not depend on UE report.

	Huawei
	Same view as Lenovo.

	Samsung
	We agree load metrics on a per cell and per NR-U channel granularity

	CATT
	Agree to introduce load metric for real resource availability, details needs discussion.

	ZTE
	Similar view with Lenovo and same concern as Qualcomm.
And we agree the load metrics could be exchanged per cell, at least.

	Nokia
	Agree (we’re one of the proponents)


Conclusions:

There is full consensus (wow) o the proposals above. Hence it is proposed to bring up for agreement the following:

Proposal 1:

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

· To report existing load metrics for the amount of time when resources of the NR-U cell were accessible

· 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
Additionally, [2] also proposes to report the “Channel Occupancy measurement” as part of the load information for the cell supporting NR-U. the Channel Occupancy measurement consists of a measure of the time the resources were un-available. Namely, LBT failed when the RAN attempted access to the NR-U resources during the time indicated by the Channel Occupancy measurement.

Companies are invited to provide their view on the addition of the Channel Occupancy measurement

	Company
	Comment

	Ericsson
	This is an interesting idea. We would like to understand better the usage of this information. In [2] it is said that the following 3 types of channel status times exist:

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. 

However, wouldn’t it be the case that LBT is run when resources need to be used? Namely, is there a time when LBT is carried out but the RAN node does not use the NR-U resources in case of successful LBT? If such a case does not exist, then 1) and 3) above would always coincide and there would not be a need to signal the Channel Occupancy measurement.

	Charter Comm
	We support the breakdown of the channel load information as described above and suggested originally in [2].  Also as pointed in [2] it is only necessary to report 2 of the 3 quantities since all 3 quantities add up to 100%.  A particular gNB will know exactly the amount of time that itself and any of its served UE have used the channel.  So it can precisely report the quantity 2 above. For the reporting of quantity 3 it would rely on statistical sampling of RSRP values of the channel during the measurement period of interest, as compared to the energy detection (ED) threshold, independent of LBT.

	Qualcomm
	Not clear on 3). If the channel is used by neighbor UE or node, isn’t the channel busy for the UE or node of interest i.e., isn’t 3) the complement of 1)?

	Samsung
	We think 3) can be measured by RAN node even it has no data to be sent at that time. 3) cannot be used for potential offloading, so it could be an additional load information exchanged between neighbor nodes. 

	ZTE
	The above issues related to 3) need to be clarified.

	Nokia
	The motivation for the proposal was to enable a simple measurement indicator. Obviously, it refers to moments when resources are needed. But on the other hand, only then channel occupancy is relevant.


Conclusion:

There seem to be the need to continue discussions on this topic and to address the points raised in the offline discussion. 

It is proposed to continue discussions on the possible inclusion of Channel Occupancy measurements on following basis:

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. 

Regarding 1) is this also the time when NR-U resources are used by the measuring node?

Regarding 3) 

· is there a time when LBT is carried out but the RAN node, but where the RAN node does not use the NR-U resources in case of successful LBT?

· If the channel is used by neighbor UE or node, isn’t the channel busy for the UE or node of interest i.e., isn’t 3) the complement of 1)?
In addition to the above, [5] proposes to exchange between RAN nodes parameters that indicate the LBT configuration of an NR-U cell. The parameters proposed are the LBT Mode and the ED Threshold. With these parameters, the receiving node is able to understand the criteria according to which the reporting node has judged NR-U resources to be available or not available. For example, a very high ED Threshold is an indication that the reporting node is accessing NR-U resources potentially affected by high interference. Such information may influence load balancing, e.g. mobility load balancing could be done towards NR-U cells where resources are less interference polluted.

 Companies are invited to provide their view on the addition of the LBT configuration parameters as part of the Resource Status Reporting

	Company
	Comment

	Ericsson
	We support this proposal as it allows the receiving RAN node to have a full understanding of how the load information for the NR-U cell were generated and because it provides information of the potential quality of resources in a target NR-U cell

	Charter Comm
	We would like to better understand how that information will be used.  We would like to note that trying to re-interpret the reporting by a neighbor because they are using a higher or lower value of ED threshold is in our view pointless.  At the end of the day, if we decide to move a UE to the reporting neighbor node, the availability of resources when attempting to serve that new UE will be made based on parameters of that node, and not based on reinterpretations made by the node receiving the report.  We also hear that one may use the information on LBT configuration parameters to “optimize” the local ED threshold.  We would like to understand how that would work.  How would that “optimization” be described, what would be its objective function?  In today’s environment, it is very easy to request more and more information, justifying simply by stating that it will be “used for optimization”.

	Qualcomm
	Needs further discussion on how LBT Mode and ED Threshold can be used.

	Huawei
	Agree with above. The usage of LBT mode and ED needs further clarification.

	ZTE
	Agree with Qualcomm and Huawei, the usage of the two parameters should be further discussed.

	Nokia
	This could help interpret correctly the channel occupancy information.


Conclusions:

The discussion on the addition of the LBT configuration parameters as part of the Resource Status Indication and Resource Status Reporting need to be continued

· How can the information help to make a better load balancing decision?

· How can the information help adjusting own NR-U LBT configuration?

3.2 MRO for NR-U

[1], [3] and [4] focused on a new use case, namely MRO enhancements for NR-U.

Companies are invited to provide their view on whether RAN3 should work on MRO enhancements for NR-U

	Company
	Comment

	Ericsson
	We support this use case. However, we see the need to involve RAN2 in order to better study what are the shortfalls of the MRO solution, if any.

	Charter Comm
	We support this use case.

	Lenovo and Motorola Mobility
	Yes. When the target cell is unlicensed, HOF may happen due to bad radio link quality, or LBT failure at UE/target node side, MRO for HOF case in NR-U is needed.

	Qualcomm
	Yes, this can be studied in coordination with RAN2. 

	Huawei
	Agree to study this use case together with RAN2. LS can be used to trigger RAN2 to start the discussion once RAN3 agrees on the overall solution.

	Samsung
	In addition to the optimization in RAN side, it could need more information from UE as well. So we should align with RAN2 in this topic.

	CATT
	Yes, LBT failure shall be discussed when detecting MRO failure type.

	ZTE
	Agree to involve RAN2.

	Nokia
	This is all right, but we shall avoid re-inventing the MRO. Therefore the work shall focus on enhancements specific to NR-U rather than starting from scenarios.


Conclusion:

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 

The use case discussed is the one where an HOF occurs due to persistent LBT failure. In this case it is claimed that MRO is not able to distinguish whether the HO failed due to reasons of badly configured mobility parameters or whether the HO failed because of persistent NR-U channel occupancy (LBT failure). In HOF cases, the RLF Report form the UE does not report any information about the nature of the failure, i.e. LBT.

On the contrary, the case of RLF due to LBT failure seems to be already taken into account in the current specifications, as a UE can report the lbtFailure-r16 cause as part of the RLF Report, in case of RLF.

Proposal: it is proposed to prioritize the use case of enhancements to HOF cases for MRO, to allow the RAN to identify LBT failures as the root cause of failure 

Companies are invited to provide their view on the proposal above

	Company
	Comment

	Ericsson
	We agree with such prioritization. However, we see the need to involve RAN2 in order to better study what are the shortfalls of the MRO solution, if any.

	Charter Comm
	We agree.

	Lenovo and Motorola Mobility
	Agree. RAN2 is also discussing the report for HOF case in NR-U, RAN2 and RAN3 can keep alignment with each other.

	Qualcomm
	HOF case can be studied.

	Huawei
	Agree.

	CATT
	Agree to prioritise HOF case. RAN needs to know the cause of HOF in order to make proper optimization.

	ZTE
	Agree

	Nokia
	We can start from HOF, though this indeed would have to be coordinated with RAN2.


Concluison:
This is connected to the previous discussion. It is agreed to add the the agreements from the previous question the following:

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

4 Conclusion, Recommendations [if needed]

If needed
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