3GPP TSG-RAN WG3 #117-e
R3-225007

E-Meeting, 15th – 24th August 2022

Agenda Item:
10.2
Source:
Ericsson (moderator)

Title:
SoD on NR-U: CB# SONMDT2_NRU

Document for:
Approval

1 Introduction

CB: # SONMDT2_NRU

- Identify and prioritize the issues to be solved in RAN3 for NR-U under the scope of R18 WID

- LS to other groups?

- Capture agreements and open issues

(E/// - moderator)

Summary of offline discussion R3-225007.
2 For the Chairlady’s Notes

In addition to the agreements recorded during the first round of discussion, it is proposed to formally minute the agreement indicated in the LS to RAN2, i.e., the addition of indications of consistent LBT failures in RA report (it was not captured at first round). 

Add indications of consistent LBT failures in RA report.
Topics to be continued:
NR-U for MRO
Continue to discuss on:

· Additional enhancements for RLF optimizations: EDT in UL, LBT configuration parameter, Channel Occupancy UL, waiting time in UL due to LBT

· Scenarios where exchange of information related to LBT failure over Xn is beneficial (e.g.  RLF report due to LBT failures from target node to source node, indication of LBT failure from target SpCell to source SpCell, waiting time in DL due to LBT)

· Additional enhancements for RA report: measured RSSI, LBT duration time
Enhancements for SCG Failure information to be continued after additions to RLF report are agreed.

NR-U for MLB

Further discuss whether Energy Detection Threshold UL and Channel Occupancy Time in UL are provided by UE or network, exact IE names, and signaling details.
Addition of COT Percentage of Neighbour Cells in UL is FFS.

3 Discussion (2nd round)

During the first round, the following was agreed:

Add to RLF report indications concerning Measured RSSI and HOF due to consistent LBT failure.

Send an LS to RAN2 requesting:

· to support latest Measured RSSI and Indication of HOF due to consistent LBT failure in RLF report

· to support “Indication of consistent LBT failure” in RA report

Keep existing failure type definition and detection to indicate RLF or HOF or PSCell change failure due to consistent LBT failure.

According to the above, for better clarify, it is moderator understanding that also the following should be captured in the meeting notes:

Add indications of consistent LBT failures in RA report.

We could anyway refine the above sentence, according to the 2nd round of discussion. In particular, it is proposed to focus the effort on finalizing the LS to RAN2 (a first draft can be found in the CB folder, see “draft_LS_R3-225122 was R3-225113 LS on NR-U support for MRO”).

Based on the feedback collected so far, it is proposed to try to detail a bit more the request to RAN2 w.r.t. the addition to the RA Report, i.e. whether some more details need to be sent to RAN2 in relation to “indication of consistent LBT failure”.

Q9. Companies are invited to provide their view on whether there is a need to indicate one or more of the following options in the request to RAN2 concerning RA report enhancement, and which one:

-
indication of consistent LBT failure per RA attempt

-
indication of consistent LBT failure per RA procedure.

	Company
	Comment

	Ericsson
	We are fine to consider both additions in RA report.

	Qualcomm
	Per RA procedure is sufficient.

Suppose a UE had consistent LBT failures on one UL BWP, it selects another UL BWP with RACH resources and performs RACH. If UE simply indicates that there was a consistent LBT failure in RA-report (this is per RA procedure), the network can get statistics of RACH due to consistent LBT failures and try to optimize. No need to indicate per RA attempt.

	Huawei
	Yes, we propose to let RAN2 to consider both options.

	CATT
	According to TS38.321, for each Random Access Preamble transmission, LBT failure indication may be received by UE MAC. If we want to record each LBT failure, it shall be per RA attempt; if we want to record consistent LBT failure, it shall be per RA procedure.

So, we prefer per RA procedure for indication of consistent LBT failure, but recording each LBT failure per RA attempt in RA Report is also OK. We may let RAN2 to decide it.

	Samsung
	Prefer per RA procedure.

Same view as QC and CATT. When there is consistent LBT failure, UE will select another UL BWP for RA. The RACH optimization is to provide information for node to update configuration. Per RA procedure is enough for this purpose, and there is no need to record for each RA attempt. 

It is also fine for us to let RAN2 make decision.

	Lenovo
	Let RAN2 decide whether the indication is per RA attempt or per RA procedure.

	ZTE
	Share the view with QC, CATT and Samsung, per RA procedure is enough.

	Nokia
	During the RACH procedure for each attempt, MAC might receive an LBT failure indication instance from PHY, but this is not called a consistent LBT failure. It seems to us that consistent LBT could be meant per RA procedure but it should be left to RAN2 to decide the granularity with which consistent LBT should be indicated. 

	
	


Regarding the renaming of Energy Detection Threshold IE in F1AP and XnAP, let’s wait for the outcome of CB: # 8_R17SONMDT_Others.
Finally, it is proposed to continue the discussion on the remaining topics listed below at next meetings.

NR-U for MRO
Continue to discuss on:
· Additional enhancements for RLF report
: EDT in UL, LBT configuration parameter, Channel Occupancy UL, waiting time in UL due to LBT, indications of Handover Failures due to consistent LBT failure

· Scenarios where exchange of information related to LBT failure over Xn is beneficial (e.g.  RLF report due to LBT failures from target node to source node, indication of LBT failure from target SpCell to source SpCell, waiting time in DL due to LBT)

· Additional enhancements for RA report: measured RSSI, LBT duration time
Enhancements for SCG Failure information to be continued after additions to RLF report are agreed.
NR-U for MLB

Further discuss whether Energy Detection Threshold UL and Channel Occupancy Time in UL are provided by UE or network, exact IE names, and signaling details.
Addition of COT Percentage of Neighbour Cells in UL is FFS.

4 Discussion (1st round)

For this meeting, the presented proposals are grouped as follows:

· NR-U for MRO

· NR-U for MLB

4.1 NR-U for MRO

4.1.1 Enhancement of RLF report


In a number of contributions, different additions are proposed to enhance RLF Report to consider the impact of NR-U and enable a better analysis of failure cases (or to avoid a bias in existing MRO analysis due to NR-U):

1) Measured RSSI [3]

 REF _Ref111480759 \r \h [6]

 REF _Ref111494753 \r \h [5]

 REF _Ref111480763 \r \h [7]
2) Energy Detection Threshold [6]

 REF _Ref111480763 \r \h [7]
3) Indication of HOF due to consistent LBT failure [3] [4]
4) LBT configuration parameter lbt-FailureRecoveryConfig [3]
5) Channel Occupancy in UL [3]
6) Time duration for LBT during SpCell change [3]
It is moderator’s understanding that some of the additions listed above can be used to tackle the scenarios presented in [6], where sensed load is pretty different in gNB and UE. It is therefore proposed to discuss further details for this scenario, if needed, at a later stage or in future meetings. 

It is also proposed to work during the second round on an LS to RAN2 to request the wanted additions (if any).

Q1. Companies are invited to provide their view and preferences w.r.t the RLF report enhancements listed above.

	Company
	Comment

	Ericsson
	We think the following enhancements to RLF report can be beneficial:

1) Measured RSSI

2) Energy Detection Threshold 

3) Indication of HOF due to consistent LBT failure 

4) LBT configuration parameter lbt-FailureRecoveryConfig 

5) Channel Occupancy in UL

and we can ask RAN2 to provide the needed support.

	Qualcomm
	 We seek some clarifications on the metrics proposed above:

1) Measured RSSI:

UE can report the latest RSSI measurements in RLF report. Seems OK to add in RLF-Report.

2) Channel Occupancy in UL

The gNB receives the UL transmission from the UE. Isn’t the gNB better aware of the percentage of time for which the channel resources have been utilized for UL traffic considering all the UEs in the cell? UE reported channelOccupancy is only based on its own sensing. 
3) Energy Detection Threshold (EDT): 

From TS 38.331, it is seen that different UEs can use different values for EDT in UL, as long as this value is within a configured maximum EDT value. It is proposed in [7] to report the average of the maximum EDT used for UL channel sensing. A given UE is configured with a single value of maximum EDT, how can a UE report an average? Shouldn’t this average computation be done at gNB? 

4) Indication of HOF due to consistent LBT failure:

When should UE add this indicator in RLF Report - every time there is a consistent UL LBT failure when T304 is running? UE already sends a MAC-CE today upon consistent UL LBT failure, but this might not be able to be sent during HO execution phase due to no UL. 

5) LBT configuration parameter (lbt-FailureRecoveryConfig):  

Network configures lbt-FailureRecoveryConfig to the UE in BWP-UplinkDedicated, which includes lbt-FailureInstanceMaxCount and lbt-FailureDetectionTimer for consistent LBT failure detection. Is the goal to optimize these two parameters? Even so, can’t we have a network-based solution (e.g. source gNB can store or exchange via Mobility Information) instead of UE reporting these parameters back to the gNB in RLF Report?  

6) Time duration for LBT during SpCell change

How is this time duration defined - time from LBT start to LBT success or consistent LBT failure? Is it same as the waiting time due to LBT in Q4?

	Lenovo
	1), 3), 4), 5) and 6) are ok.

For 2), needs to check with RAN2 about how to set it in the RLF report.

For 3), UE adds the indication in RLF Report if consistent LBT failure happens in all the UL BWPs configured with RACH configurations.

For 4), it is beneficial to include LBT configuration parameter in the RLF report when UE context is released.

For 6), time duration for LBT includes time from LBT starts to LBT succeeds or consistent LBT fails. It is useful for the network to decide how report is used for MRO analysis, for example, if long time duration is spent for LBT, it may mean that the failure is mainly caused by channel occupancy.

	Huawei
	Could moderator clarify how the scenario in [6] is addressed based on the information from 1) to 6）? And why it is postponed, and when will it be discussed?

Basically, we are fine to ask RAN2 to evaluate above six parameters for NRU MRO.

	Samsung
	Fine for 1,2,3,4,5.

For 6, it is a little bit unclear about what is the time duration for LBT during SpCell change, and how it benefits for the RLF related self-optimization.

	Nokia
	1,2,3,4,5 + the HO waiting time (3.1.4)

	Ericsson
	Concerning the scenario in [6] we agree that RAN3 should study it and discussion is welcome at this meeting.

A note to check moderator’s understanding: the scenario in [6]  shows a situation where a gNB perceives a low UL interference, while the UE DL reception can be disturbed by the WiFi system placed closer to the UE (and far from the gNB). When trying to transmit, the UE first senses the channel and when the measured RSSI is higher than the EDT in UL (due to the WiFi hotspot close by), transmissions will be delayed (and Channel Occupancy time UL will be low). 
In general, reporting at least the RSSI to the gNB can help the gNB to detect that there is a problem and something can be done (e.g. try another channel for communicating with the UE).
Further, RLF report can provide the gNB with coverage measurements of neighbor cells at the same frequency, meaning that if such measurements are relatively low, the gNB can infer that there is another source of interference in the UE vicinity.


	CATT
	1.Measured RSSI
Agree to include 1 in RLF Report, network can use 1 to detect whether DL is occupied.

2. Energy Detection Threshold
UE is configured with energyDetectionConfig and network shall keep this configuration, so it is not needed for UE to store it in RLF Report.

3. Indication of HOF due to consistent LBT failure
Whether the Indication of consistent LBT failure means all of the LBT fails when UE attempt to RACH to target cell. We are ok to introduce the Indication with clarification above.

4. LBT configuration parameter lbt-FailureRecoveryConfig
4 is configured by network which can be stored by itself. It is not needed for UE to store it.

5.Channel Occupancy in UL
It is network to detect Channel Occupancy in UL, so UE cannot store it.

6.Time duration for LBT during SpCell change
It is hard to calculate 6 since there may be many times of LBT failure and LBT success during handover procedures. We hard define the precise time duration.

	ZTE
	Agree to add the Measured RSSI which is beneficial for the network to check the status of the channel. And the Channel Occupancy in UL is not needed since it should be detected by the network. While for the remaining four load metrics, the further clarification is needed.

Therefore, at least, the Measured RSSI can be introduced.


Summary

Majority of companies thinks that the following additions to RLF report are beneficial: 

· measured RSSI 

· Indication of HOF due to consistent LBT failure

There seems to be a consensus to send an LS to RAN2 for adding support for “Measured RSSI” and “Indication of HOF due to consistent LBT failure” and it also seems good to seek clarification from RAN2 on the remaining metrics

Proposals

Add to RLF report indications concerning latest measured RSSI and HOF due to consistent LBT failure.

Send an LS to RAN2 for adding support for latest measured RSSI and Indication of HOF due to consistent LBT failure and provide their evaluation on the remaining 

Open issues

Continue to discuss on whether to add the following to RLF report: 

· EDT in UL
· LBT configuration parameter
· Channel Occupancy UL
4.1.2 Failure type definition


Regarding how to indicate RLF or HOF or PSCell change failure due to consistent LBT failure, companies are invited to indicate their view on whether:

· reuse of existing failure type definition and detection is sufficient

· there is a need for separate failure type definition and detection

Q2. Companies are invited to provide their preference on the above.

	Company
	Comment

	Ericsson
	We think reusing existing information is enough for the moment.

	Qualcomm
	Maybe some stage-2 text is needed on how to optimize MRO in case of NR-U. Can be discussed post solutions are agreed.

	Lenovo
	We can decide it later when we have a clear and whole picture for MRO in NR-U.

	Huawei
	We prefer to reuse the existing failure type until more specification discussion for PSCell change scenario. 

	Samsung
	Prefer reuse the existing ones.

	Nokia
	Definitions probably can be reused, though corrective measures may be different.

	CATT
	RLF or HOF or PSCell change failure due to consistent LBT failure is for the reason of Channel Occupancy which does not need to optimize the handover configuration. So, we prefer to reuse existing failure type definition and detection, and preclude LBT failure from normal MRO.

	ZTE
	Currently, the existing failure type is enough.

	
	


Summary

Majority of companies sees no clear benefit for separate failure type definition and detection. Some stage 2 clarifications might be discussed later.

Proposals

Keep existing failure type definition and detection to indicate RLF or HOF or PSCell change failure due to consistent LBT failure.

4.1.3 Enhancements for SCG Failure Information

The following additions are proposed to enhance SCG Failure Information message:

1) Indication that SCG failure is due to consistent LBT failure  [3]
2) LBT configuration parameter lbt-FailureRecoveryConfig [3]
3) Measured RSSI [3]
4) Channel Occupancy in UL [3]
5) Time duration for LBT during SpCell change  [3]
Q3. Companies are invited to provide their view on the need for the proposed enhancements of SCG Failure Information

	Company
	Comment

	Ericsson
	It is not clear if some of the proposed additions are needed (e.g. indication of SCG failure due to consistent LBT failure), and we would prefer to discuss this further, preferably after enhancements for RLF reports are more clear.

	Qualcomm
	We can first discuss RLF Report and can extend it to SCG failure case if needed.

	Lenovo
	SCG failure in NR-U can be discussed later when RLF report is clear.

	Huawei
	In principle, the proposals above should be ok. We also agree to wait till the enhancement for RLF report is done.

	Samsung
	It is better to study RLF report firstly and then extend to SCG failure case.

	Nokia
	Once the RLF report is enhanced, it will be possible to work on the stage-3 in RAN3.

	CATT
	Agree with QC

	ZTE
	Agree with the majority, we should focus on the RLF report, and the SCG failure should be treated in low priority.


Summary

All companies agree to postpone the discussion on enhancement for SCG Failure information after additions to RLF report are clarified.

Proposals

Enhancements for SCG Failure information to be continued after additions to RLF report are agreed.

4.1.4 Delays due to LBT in handover


Contribution [1] proposes that for supporting root cause analysis in case of mobility, the following can be considered:

1) Enhance the RLF report adding a “Waiting time in UL transmission due to LBT”

2) Collect a “Waiting time in DL due to LBT before transmitting RRCReconfiguration message” at gNB. In moderator’s understanding, this information this would need to be collected by the source node, or by the target node, or both the source and target node.

3) If the node performing root cause analysis is different from the one that holds the information about “Waiting time in DL”, it can retrieve this information over Xn 

It is proposed to postpone to the second round, if appropriate, the discussion on the proposed LS to RAN2 presented in [2] to request the addition to the RLF report as described above.

Q4. Companies are invited to provide their view on the proposals above

	Company
	Comment

	Ericsson
	The proposed additions seem complex to achieve and it is not clear whether and in which scenario they can be beneficial. 
For example, it is unclear if exchange of Waiting time in DL can be beneficial as this may depend, among others, on information provided by the UE and on which node will be performing the analysis (it could be the same experiencing LBT failures in DL).

	Qualcomm
	While we understand that there could be both DL/UL delays due to LBT during HO preparation and execution, cascading into T304 expiry and hence HOF, we don’t see how UE reporting the exact value of these “waiting times” can help in specific optimization at the gNB. 

A simple indicator might be enough if the purpose is to distinguish regular HOFs from HOF due to LBT delays.

	Lenovo
	For the case that LBT succeeds but HO failure, there is no indication for consistent LBT failure in all UL BWPs in the RLF report.  It is beneficial to include time duration for LBT (e.g. time from LBT starts to LBT succeeds) in the RLF report for the network to decide how report is used for MRO analysis, for example, if long time duration is spent for LBT, it may mean that the failure is mainly caused by channel occupancy even though LBT is successful.

	Huawei
	For (1) and (2), the two additional information are not helpful enough in analyzing the root cause, since the waiting time does not reveal the details during LBT procedures and the network side is not able to make optimization strategies though limited information.

For (3), we agree to retrieve information among Xn, while the detail retrieved information should be decided till the enhancement for RLF report is done.

	Samsung
	The benefit is unclear. Maybe more clarification is needed.

	Nokia
	Complexity is not for RAN3 to decide – we should leave it up to RAN2, while the benefits for MRO are shown in [1].

	CATT
	1) Waiting time in UL
 It is hard to define Waiting time in UL transmission due to LBT. It is for the same reason as the time duration in Q1.

2) Waiting time in DL
 Handover target cell may be not able to identify specific UE when receiving MSG1. So, it is hard for handover target cell to calculate the Waiting time for certain UE. 

3) is not needed because of 2.

	ZTE
	Not convinced by the benefit, further discussion is needed.

	
	


Summary

The majority of companies do not see the benefit of the proposed addition, and some of them think further discussion is needed.  

Yes: Len, Nok

Proposals

Continue to discuss on whether to add the following to RLF report a “Waiting time in UL due to LBT” and whether to exchange over Xn a “Waiting time in DL due to LBT”

4.1.5 Sending LBT failure information over Xn


For mobility scenario, there is a need to clarify whether it is beneficial to send LBT failure related information over Xn for supporting MRO analysis (e.g., RLF report due to LBT failures from target node to source node [6], indication of LBT failure from the target SpCell to the source SpCell [3]). Companies are invited to provide their opinions on the above.

Q5. Companies are invited to provide their view on the sending of information over Xn related to LBT failure (e.g. RLF report due to LBT failures from target to source) in case of mobility.

	Company
	Comment

	Ericsson
	We should discuss more on the need for these additions. For example, the source node may be able to perform the analysis with information already available at the source (no need for extra information from target). Or the information may become available at the source node too late for the analysis (e.g., RLF report may arrive very late).

	Qualcomm
	Any LBT related enhancements to RLF Report will be automatically included as a container in the FAILURE INDICATION and propagated to the source gNB via HANDOVER REPORT. Whether source should use this LBT failure related information for its optimization purpose is upto its implementation.

Rather, RAN3 can discuss whether/which some LBT related information should be sent explicitly over Xn e.g., in HANDOVER REPORT

	Lenovo
	For the case that HOF happens due to DL LBT failure in target node during RACH procedure, when T304 expires the UE may trigger RLF report as legacy since there is no UL LBT failure and it does not know LBT failure at network side. Based on the legacy RLF report, source node can’t have LBT failure related information for MRO, so, the LBT failure indication sent by target node is useful for the source node to analyze whether it is mobility issue or LBT issue.

	Huawei
	We are ok for this, but the MRO report enhancements should be decided firstly.

	Samsung
	Same view as QC. SON reports can be transferred via Xn by existing mechanism. After defining SON reports such as RLF reports, RA reports, they can be transferred via Xn automatically.

	Nokia
	We prefer to wait with stage-3 until the scenarios and content of the RLF report are clearer.

	Ericsson
	As a further consideration, we think there are two scenarios relevant to this discussion:

· LBT issue at Handover Preparation: the target may not be able to serve the user due to DL LBT issue and reject the Handover request

· LBT issue at Handover Execution: the target may not be able to send RAR/MSG4/MSG B and handover fails, as described in [3]. 

We propose that RAN3 studies both scenarios.

	CATT
	At least RLF report which includes LBT failure information shall be sent over Xn.

	ZTE
	Share the view with Huawei and Nokia, the stage 3 details could be discussed after we reach consensus on the RLF issue.


Summary

The topic needs to be discussed further. There seems to be a consensus around the fact that exchange of some information over Xn is useful, but there is still no common view on which information that could be, under which conditions and the signaling impact.

Proposals

Discuss scenarios where exchange of information related to LBT failure over Xn is beneficial,  e.g. RLF report due to LBT failures from target node to source node, indication of LBT failure from target SpCell to source SpCell.

4.1.6 Enhancements of RA reports

Contributions [4] and [6] propose to improve RA reports to account for LBT failures.

Potential additions considered are:

· Indication of consistent LBT failure [4]
· LBT duration time [6]
· Measured RSSI [6]
Q6. Companies are invited to provide their view on the RA enhancement listed above.

	Company
	Comment

	Ericsson
	We support the proposed additions on indication of consistent LBT failure and measured RSSI.

	Qualcomm
	Indication of consistent LBT failure in RA Report seems beneficial.

Not sure how LBT duration time can be really useful. We already have enhancements in NR-U to optimize RACH procedures e.g., a large value of RA-ResponseWindow or ContentionResolutionTimer

UE also doesn’t send any measurements in RA Report today. So don’t think RSSI need to be sent as well. RSSI in RLF report is sufficient.

	Lenovo
	For indication of consistent LBT failure, what is the granularity? per RACH attempt or RA procedure? It needs more discussion.

Ok for LBT duration time, similar comments as for Q3.

For RSSI, same view as QC, it seems strange to include measurement results in RA report.

	Huawei
	We also support.

	Samsung
	Fine for Indication of consistent LBT failure and measured RSSI. 

Indication of consistent LBT failure can indicate the reason of RA failure to provide information for node to change RA configuration.

Measured RSSI can reflect the contention status for LBT, and this info can help node to update the RA resource configuration.

	Nokia
	Consistent LBT is already existing as a RLF cause to indicate that RLF happened because the number of LBTs exceeded a threshold. How can consistent LBT further improve RACH Report? We could understand for example that if there is a failed RA attempt the UE can indicate to network that it is because it detected LBT. But this doesn’t need to be “consistent LBT” indication. Also, if UE indicates per RACH attempt that it detected LBT then time spent in LBT could be indicated per RA attempt also in the RA Report. Is “consistent LBT” meant per RA attempt or per RA procedure?

Measured RSSI seems ok.

	CATT
	Include Measured RSSI in RLF Report is better than in RA Report.

For LBT duration time, it is the same issue as in Q1 on how to define LBT duration time. If some LBT succeed and some LBT fail, how to calculate LBT duration time?

For consistent LBT failure, whether the Indication of consistent LBT failure means all of the LBT fails when UE attempt to RACH to target cell. We are ok to introduce the Indication with clarification above.

	ZTE
	OK for the Indication of consistent LBT failure. Measured RSSI should be included in the RLF rather than the RA report. For the LBT duration time, more clarification is needed.

	
	


Summary

Majority of companies think that indications of consistent LBT failures in RA Report is beneficial.

Proposals

Add indications of consistent LBT failures in RA report.

Send an LS to RAN2 to requesting to support 

Continue discussion on other additions to RA reports, e.g. measured RSSI and LBT duration time.

In consideration of the limited time, it is proposed to deal with the two items below during the second round, if time permits:

1) Improvement of SHR report, with the addition of measured RSSI [6]
2) Indication of Connection Establishment Failures due to consistent LBT failure [4]
4.2 NR-U for MLB

4.2.1 ED Threshold UL and COT Percentage UL


Based on contributions [5]

 REF _Ref111480763 \r \h [7]

 REF _Ref111500486 \r \h [8], it is proposed to discuss the addition of the following load metrics for NR-U in UL over F1AP and XnAP

1) Energy Detection Threshold UL 

2) Channel Occupancy Time Percentage UL 

In moderator’s understanding, there are different opinions on how the above metrics can be obtained (either from UE or from RAN). It is proposed to first discuss whether any of the metrics above is agreeable, and later discuss how they can be provided. 

Q7.1 Companies are invited to provide their preference w.r.t addition of Energy Detection Threshold UL and Channel Occupancy Time Percentage UL over F1AP and XnAP.

	Company
	Comment

	Ericsson
	We support the addition of Energy Detection Threshold UL and Channel Occupancy Time Percentage UL in F1AP and XnAP.
We could accept both options of collecting these values, from UE or from RAN.
Regarding the exchange over network interfaces:

· For F1AP, we prefer to reuse the RESOURCE STATUS UPDATE message, to be consistent with the use case and the fact that DL metrics are already included in that message.

· For XnAP, reuse RESOURCE STATUS UPDATE message
Regarding the comment from Nokia, we note that the agreed metrics for NR-U for DL MLB indicate “DL” in their semantics (“Channel occupancy time percentage DL” in relation to DL transmission and “Energy Detection Threshold” in relation to the sensing of the DL channel). 
In any case, if the group agrees that the proposed additional metrics are fine and they are obtained from the UE, we could accept to use the renaming as per Nokia proposal, i.e. “at UE” for the new metrics (in which case it seems good to use the label “at gNB” for the existing ones).

	Qualcomm
	Both metrics are beneficial, but we should discuss who provides these metrics as we have commented in Q1 as well.

	Lenovo
	Need more discussion about how to get or exchange them over F1AP or XnAP, e.g. UE reports them in the RLF report, then they are included as a container in the FAILURE INDICATION, and transferred to the source node via HANDOVER REPORT?

	Huawei
	We think that the ED threshold UL and COT UL should be reported by UE. Fine to exchange over XnAP.

	Samsung
	Yes, these two parameters can be used to show the UL load status for NR-U.

	Nokia
	Fine, but only once confirmed they can be obtained from the UE. The name for EDT should not be “UL”, but rather “at UE”.

	CATT
	Yes 

	ZTE
	We are fine to introduce the two load metrics over Xn

	
	


Summary

There is consensus on the addition of the Energy Detection Threshold in UL and Channel Occupancy Time in UL and that both can be transferred via Xn. 

Aspects that remain to be discussed are: who provides this information (if the UE or the network), exact naming, whether it is agreeable to transfer them over F1, and which messages to use.

Proposals

Exchange over Xn of Energy Detection Threshold for UL, and Channel Occupancy Time in UL is supported. 
Further discuss whether Energy Detection Threshold UL and Channel Occupancy Time in UL are provided by UE or network, exact IE names, and signaling details.


As a potential consequence of the proposal presented in Q7.1, it is further proposed to consider whether it is agreeable to rename the existing Energy Detection Threshold IE in F1AP and XnAP into Energy Detection Threshold DL.  

Q7.2. Companies are invited to indicate whether it is agreeable to rename the existing Energy Detection Threshold IE in F1AP and XnAP into Energy Detection Threshold DL.

	Company
	Comment

	Ericsson
	We agree to the proposal.

	Qualcomm
	Agree

	Lenovo
	Agree

	Huawei
	We are fine with the proposal. However, we prefer to fix it in rel-17. Please see the CB: # 8_R17SONMDT_Others.

	Samsung
	Agree

	Nokia
	Yes, but differently, because “DL” is confusing or wrong: the existing EDT corresponds to the energy received in UL, not in DL! Thus, it should rather be “EDT at gNB”.

	CATT
	Agree 

	ZTE
	Agree

	
	


Summary

All companies except one agree to rename the existing Energy Detection Threshold IE in F1AP and XnAP into Energy Detection Threshold DL.

Proposals

Rename existing Energy Detection Threshold IE in F1AP and XnAP into Energy Detection Threshold DL.

4.2.2 COT Percentage of Neighbour Cells in UL

In [8] it is proposed to introduce a new NR-U metric for UL, Channel Occupancy Time Percentage By Neighbour Cells in UL, where a node 2 would signal to a neighbor node 1 the CO in UL of node 3 and node 4, where node 3 and node 4 are neighbors of node 2, and have no Xn connection towards node 1.

Note: discussion concerning COT Percentage of Neighbour Cells in DL is addressed in CB: # 8_R17SONMDT_Others, Q6.
Q8. Companies are invited to provide their view w.r.t. the addition of the proposed metric Channel Occupancy Time Percentage By Neighbour Cells in UL.

	Company
	Comment

	Ericsson
	We think that the information provided to the receiver with the proposed metric is not relevant for the Load Balancing use case, so we think the additional metric is not needed.

	Qualcomm
	A node may not sense a NR-U channel when there is no traffic, but a neighbor node might be using this NR-U channel. Hence a node can’t get the correct load information on the NR-U channel.

In this case, we think it might be beneficial to also include Channel Occupancy Time Percentage By Neighbour Cells to get a complete picture of the NR-U channel.

But why is this proposal only for UL? DL to be discussed in Rel-17?

	Lenovo
	Not needed.

	Huawei
	We don’t see the need to introduce the neighbor cell’s COT.

	Samsung
	The COT percentage of neighbour cells is needed. 

One NR-U channel can be shared by the served cell and neighbor cells. So there exists the case that although the load of one cell is low, that of its neighbor cells is high. If offloading the UEs to such cell, the performance is not good due to high contention. Thus, for MLB, node exchanging the its own load status only is not sufficient to show the actual load status. The load or the contention of NR-U channel needs to consider both cell and its neighbor cells. The existing channel occupancy time percentage is to show the load status of served cell. The neighbor cell status can be reflected by the channel occupancy time percentage of neighbor cells.

We submitted the UL proposal for R18, and the DL proposal for R17 in 4844/4845/4846.

	Nokia
	We are not sure about it: even if given channel is occupied by neighbours, this should be visible in other metrics, e.g. RSSI reported from the UE. So, we would prefer to postpone the decision on adding it until other metrics are known.

	ZTE
	No strong opinion, further discussion is needed.

	
	

	
	


Summary

Majority of companies don’t see the need for introducing the proposed addition of COT Percentage of Neighbour Cells in UL. Similar discussion is ongoing for DL as Rel-17 enhancement. Some companies prefer to postpone the discussion (e.g. until more information on other metrics is available).

Proposals

Addition of COT Percentage of Neighbour Cells in UL is FFS.

5 Conclusion, Recommendations [if needed]

If needed
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