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1 Introduction

CB: # SONMDT5_NRU

NR-U for MRO

- RLF Report optimizations, e.g., value of EDT in UL (exact/average/max)

- RA Report optimizations

NR-U for MLB

- Presence of the COT UL over F1.
- Whether the EDT UL for MLB should be introduced over F1?
- Whether to introduce CAC and Radio Resource Status per NR-U channel?

- COT Percentage by Neighbor Cells?
- Capture agreements and open issues, provide Stage 3 TPs if agreeable?

(moderator - E///)

Summary of offline disc R3-231872.

2 For the Chairlady’s Notes

Proposals - MRO related
P1-1: Enhancements of RLF reports and RA reports are beneficial to separate mobility related errors from the LBT-related ones.
P1-2: RLF Report and RA report can be enhanced to include information concerning the LBT failures in RA procedures per BWP. Implementation details are left to RAN2.
Proposals - MLB related
P4: WA a gNB sends in resource status reporting via Xn an EDT UL that reflects at least the maximum EDT UL configured for the UEs. FFS on whether the EDT UL sent over Xn can also consider the EDT UL reported by UEs.
P5: Agree on the TPs provided in R3-232067 and R3-232068.

P6: WA the presence of COT percentage UL in F1 is optional. This is captured in R3-232068.
To be continued…
Continue to discuss on the addition to RLF report of information determining the outcome of the channel access procedure, with focus on EDT UL.

FFS on whether to enable a UE-based solution or a NW-based solution to inform the source gNB of a handover about DL LBT issues occurring at the target gNB, during a handover execution.

Continue to discuss on the need for reporting EDT UL over F1.
Continue to discuss on additional load metrics for NR-U.
3 Discussion (2nd round)

3.1 Information determining the outcome of channel access procedure

It is proposed to focus this second round of discussion on one information that can be added to the RLF report, namely EDT UL.

Quite a few companies see a benefit in retrieving information related to EDT UL (in various forms) from the UE, as part of RLF report. At the same time, some companies are concerned about the impact at the UE side of this addition. During the first round of discussion, it has been proposed, as a possible compromise solution, to let the UE report a generic information, based on EDT UL, that can provide some guidance for the network without revealing UE implementation details. 

For example, when a channel access procedure fails, instead of reporting the exact value of the EDT UL applied by the UE, and the detected power, the UE can inform the network that the LBT succeeded, and the EDT UL was lower than the maximum configured by the network. Therefore, in order to progress a bit on this open issue, the following question is proposed.

Q_A) Do you think it is acceptable that the network receives in RLF report an information which tells the network that LBT succeeded and when that happened the applied EDT UL was lower than the maximum EDT UL configured by the network?
	Company
	Yes/No
	Comment

	Ericsson
	Yes
	Our first preference is that UE would report the applied value of EDT UL, (or an average of the values of EDT UL used by the UE when performing the LBT). To reduce the complexity at the UE side, and still get some useful information at the network side, the UE can provide some generic information (how to implement this is up to RAN2 to decide), telling the network that when LBT passed, the EDT UL was lower than the max EDT UL. This will avoid the UE to report the power detected and the applied EDT UL from PHY layer.

	Qualcomm
	No
	As we mentioned in the 1st round, energy detection and LBT is done at the PHY layer. How can we expect the UE to even provide even an indicator at the granularity of each LBT on whether the LBT succeeded/failed or whether the applied EDT UL was lower than the max EDT UL
In my understanding, the LBT/EDT can occur at the granularity of microseconds or milliseconds. Such high granularity to determine this and report it from PHY to RRC is extremely cumbersome to the UE.

	Samsung
	No
	The applied EDT is equal or less than the max EDT.  If LBT succeeded, the max EDT does not need to change. If LBT failure, the node may need to update the max EDT. If identifying the issue is from max EDT, the only way to secure the success is to lower down the max EDT. The effect or performance is same without the information of “applied EDT lower than the max EDT”. 

Reporting the actual EDT is to help the node to know which value is suitable for the max EDT setting. 
So it can not achieve the objective of actual EDT reporting and seems no clear benefit for such information.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4 Discussion (1st round)

4.1 NR-U for MRO

Some basic enhancements have been agreed by RAN3 at RAN3#117-e meeting, and RAN3 is waiting for a response to the LS R3-225241 sent to RAN2, which requested the following:

· addition in RLF report of the latest measured RSSI and an indication that handover failure occurred due to consistent LBT failures

· addition in RA report of at least indications of consistent LBT failures per RA procedure. 

Some additional enhancements for RLF report and RA report have been proposed for a few meetings, but no consensus could be reached. 

It is also suggested to discuss additional enhancements, not related to RLF or RA report ,at later stage (Ref: SCG failure information enhancement [13]) and SHR in [12]).

4.1.1 On the benefits of RLF report and RA report enhancements 

As first step, moderator thinks that it is better to verify companies views with respect to the benefits that can be achieved by introducing enhancements for RLF report and RA report, when operating in shared spectrum, with an understanding that such enhancements can also apply to non-mobility scenarios.

Q1. When operating in shared spectrum, do you think that enhancements of RLF report and/or RA report can be beneficial for the purposes (or goals) indicated below? Select multiple choices if applicable (or add/clarify if needed).

1) To identify whether an RLF report or an RA report can be used for MRO or not

2) To optimize LBT related parameters / reduce impact of LBT failures

	Company
	Goal #1 (Yes/No)
	Goal # 2 (Yes/No)
	Comment

	Ericsson
	Yes
	Yes
	Improvements of RLF report and RA report with information related to NR-U operations can be beneficial for a gNB to decide whether certain RLF reports and/or RA reports should be considered (or excluded) for optimization of mobility setting, or RA optimization. 

If the content of an RLF report or an RA report indicates an impact from LBT, if the network receives appropriate information, it can still try to use the RLF reports or RA reports to optimize LBT related parameters (e.g. LBT failure recovery configuration).

	Qualcomm
	Yes
	Not necessarily
	For Goal #2, we don’t think enhancements to RLF report or RA Report are necessarily needed to achieve this objective. 

A gNB usually knows the LBT configurations and the parameters it configured or can retrieve the UE context via network-based solutions; so it can optimize the LBT parameters by itself as well without UE assistance. We support Goal #2 but not the way the question is framed (i.e., enhancements to RLF/RA report)

	Nokia
	Yes
	Not necessarily
	The RLF Report is meant to help improve mobility, while LBT-related failures may not be related to mobility. Therefore, the objective to separate mobility related errors from the LBT-related ones is all right, while optimizing LBT is not sure.

	Lenovo
	Yes
	Not necessarily
	Similar view as Nokia.

	CATT
	Yes
	No
	We think MRO only focus on handover configuration optimization. Other non-mobility related configuration, for example LBT configuration, low layer configuration, etc. may impact both mobility and non-mobility UE is not in the scope of MRO. Legacy MRO too early/too late/ to wrong cell failure type is not caused by non-mobility related configuration.

Moreover, non-mobility related configuration can be optimized based on non-mobility UE. Network can know UE configuration and UE context and then perform optimization without UE assistance. On the contrary, if LBT issue is mixed with handover configuration issue, it would increase complexity artificially.

	ZTE
	Yes
	Not necessarily
	Agree with QC and Nokia

	Samsung
	Yes
	Yes
	The information in the SON reports can provide the reference for LBT configuration update. LBT configuration has the impact for MRO. For example, if the LBT configuration is bad, there is high possibility for RLF failure or RA failure, so goal 2 is beneficial for MRO.

	Huawei
	Yes
	Yes
	Agree with Samsung.

	
	
	
	


Summary

All companies agree that enhancements of RLF reports and RA reports is beneficial to separate mobility related errors from the LBT-related ones. On the benefit related to optimize LBT related parameters / reduce impact of LBT failures there does not seem to be a strong opinion overall.

P1-1: Enhancements of RLF reports and RA reports are beneficial to separate mobility related errors from the LBT-related ones.
As a follow-up question, given that RAN3 has already agreed to add some information to RLF report and RA report, and many companies propose further additions, it is moderator’s understanding that at least majority of companies think that the already added information is not sufficient to achieve the goals indicated in the previous question. In the next two questions, it is requested to identify which additional information is considered as beneficial, considering that LBT issues can be present in both UL and DL transmissions. Since the discussion on this topic has been ongoing for a few meetings, and in an attempt to move a bit forward, some “categorization” is proposed, where different information of the same type is put together. In a later stage we could e.g., remove or down prioritize some and focus more on the details.

4.1.2 RLF report enhancements

Q2. In addition to the information RAN3 already agreed to be added to RLF report, which other type of information do you see as beneficial to be included in RLF report (in case, select multiple choices):

A. Information determining the outcome of channel access procedure(s). If Yes, indicate in the comment which one(s) (e.g.: applied EDT in UL, detected power, LBT configuration) and the preferred granularity. Ref: [1] [3] [12] [13] [14]
B. Information concerning the outcome of channel access procedure(s). If Yes, indicate in the comment which one(s) (e.g.: Number of LBT failures) and the preferred granularity (e.g., per BWP). Ref: [1] [2] [5] [12] [14]
C. Information concerning timing aspects of channel access procedure(s). If Yes, indicate in the comment which one(s) (e.g., average sensing time, waiting time in UL, time duration for UL LBT) and the preferred granularity. Ref: [2] [5] [14]
D. Traffic load information of the UE. Ref: [1]
	Company
	A (Y/N)
	B (Y/N)
	C (Y/N)
	D (Y/N)
	Comment

	Ericsson
	Y
	Y
	N
	N
	It is beneficial for the network to receive information which can tell a bit more about the impact of UL LBT failures. At least an indication of how many UL LBT failures have occurred and of how these could be possibility be reduced is needed. 

A) Impact of UL LBT failures in RLF or RA procedures can be optimized if the parameters used to regulate the access to the channel can be tuned. Given that transmissions in NR-U is granted if detected power is less than the applied EDT in UL, information related to both is needed. The LBT configuration at the time of RLF can also be reported by the UE. If the network has changed the LBT configuration from the time of RLF to the time at which the RLF is fetched, the correct information can still be used by the network.

For RLF at Handover, i.e. when UE performs RA towards the target gNB, applied EDT UL & detected power can be an average per RA procedure

B) Number of LBT failures for each UL BWP. How to implement this needs to be discussed in RAN2.



	Qualcomm
	N
	Y
	N
	Not clear
	A) As mentioned in our paper, we have strong concerns on UE reporting EDT UL (or detected power) and don’t see how this is very useful too:

· Reporting the exact value of EDT used for each LBT attempt reveals UE implementation details and is also cumbersome to report for each LBT attempt (power detection is done at PHY layer)

· Even if UE reports the average value of the EDT in a certain time duration, it is not clear how this is useful at the gNB, considering different UE implementations might report different average EDT value and taking an average of these averaged EDT values doesn’t give much knowledge to the gNB

· For example, suppose max EDT UL is configured as -90 dBm in the serving cell and say UE1, UE2 and UE3 reports average EDT UL as -84 dBm, -86 dBm and -88 dBm, what can the network even do? 

B) RAN2 is discussing this already. We can leave it to RAN2.

C) We don’t see how knowing these absolute time values can help much in MRO analysis (some kind of indicator that there is an LBT issue is sufficient). Also requesting UE to compute these time durations for each LBT attempt is too much processing at the UE.

	Nokia
	N
	N
	Y
	N
	As commented above, the key problem is differenciating mobility-related issues from LBT-related problems. The waiting time is the easiest indicator that a HO failure was related to wrong mobility setting (and thus the HO thresholds should not be modified).

	Ericsson
	
	
	
	
	We think that some form of reporting of the information based on which a channel access procedure fails or succeeds is needed, so that RAN can take actions to reduce the impact of LBT. 

If it is not acceptable to report the exact value of EDT UL, at least I think RAN should know if UE has applied an EDT UL that is different compared to the max (without revealing the exact value), and what was the outcome of the channel access procedure. 

In the example provided above by Qualcomm, where max EDT UL is configured as -90 dBm, suppose that LBT succeeded for all UEs. Then a UE can simply report something like: “EDT was lower than max and LBT succeeded”.

On the contrary, if LBT failed for all UEs, then a UE would report something like: “EDT was lower than max, and LBT failed”. 

At least with this information, the RAN can try to modify the max EDT UL.

Could this be a possible compromise?

	Lenovo
	Y
	Y
	Y
	N
	A) LBT configuration is beneficial if UE context is released at NW side; but the benefit of reporting applied EDT in UL and detected power is not clear

B) number of LBT failures e.g. per BWP, per RACH attempt or per RA procedure is beneficial, needs RAN2 to make final decision

C) time information during handover procedure, e.g. time duration for UL LBT before per RACH attempt and the time elapsed since the last HO execution until successful LBT, is useful to decide how RLF report is used for MRO analysis, for example, if too long time which is close to timer period of T304 is spent for UL LBT, it may mean that the failure is mainly caused by channel occupancy rather than coverage issue even though LBT during handover procedure is successful, network may not perform a coverage optimization after receiving the RLF report

	CATT
	N
	Y
	N
	N
	A) For EDT in UL, we discuss in our paper that access successful rate and channel occupation detection result shall be used to optimize energyDetectionConfig rather than EDT in UL.
B)  We think it is useful but it is up to RAN2.

C) It is hard to calculate the time as mentioned in our paper.

	ZTE
	Y
	Y
	N
	N
	A) For EDT in UL, we think the average value of EDT could provide the status of the NR-U channel within the target cell, the NG-RAN node is able to adjust the handover strategy to avoid the HOF due to the consistent LBT failures. Regarding the maximum value, the network is able to configure it to UE via ServingCellConfig. And the exact value is too dynamic to reflect the overall status.
B) It up to RAN2.
C) D)The benefit is not clear.

	Samsung
	Y
	Y
	N
	Y
	For c), firstly, it can be reflected by the number of LBT failure, which is more clear and straightforward to show whether the main issue is the contention or not. And the timing information is not easy to measure and calculate.

For d) RLF may happen when many heavy-load UEs contend for the same NRU resource. Node needs to gather the traffic load information of the UE, and based on that, node learns the lesson and finds the way to allocate proper resources for the UE with such kind of load status. So it is better to include the traffic information (e.g. COT of UE) in the RLF report.

	Huawei
	Y
	Y
	Y
	N
	For A, we think all the applied EDT in UL, detected power and LBT failure recovery configuration are helpful for the NW to evaluate the NR-U channel. To decline complexity and storage burden in the UE, we think the average value would be the better choice.
For B, we prefer the per BWP granularity, to reach a balance of valuable information and signaling costs.

For C, we prefer average sensing time per BWP level, which can help to evaluate whether a NR-U channel is appropriate for UL transmission.
For D, we think that only the traffic load information in the RLF report is not enough for a global optimization between UE load and NR-U channel. However, a global optimization would be very complicated and the benefits are doubtful. 


Summary

All companies except one agree that RLF report is to be enhanced with information concerning the outcome of channel access procedure (e.g., Number of LBT failures), for each BWP. The implementation details are left to RAN2. Considering that RAN2 is already discussing the topic and there are other issues pending, it is moderator’s view that there is no need to send an LS to RAN2 at this meeting.

A majority of companies think that some information determining the outcome of the channel access procedure is needed and it can be an indication related to the EDT UL. It is proposed to continue to discuss this (starting from a second round).

Few companies think that some information concerning timing aspects of the channel access procedure is beneficial. However, there is no common view on which this timing information should be. No proposal is made on this at this meeting.

P1 – Enhance RLF report with the number of LBT failures for each BWP. Implementation details are left to RAN2.
Continue to discuss on the addition to RLF report of information determining the outcome of the channel access procedure, with focus on EDT UL.

4.1.3 RA report enhancements

Q3. In addition to the information RAN3 already agreed to be added to RA report, which other type of information do you see as beneficial to be included in RA report (in case, select multiple choices):

A. Information determining the outcome of channel access procedure(s). If Yes, indicate in the comment which one(s) (e.g.: applied EDT in UL, detected power, RSSI, LBT Failure Recovery Config) and the preferred granularity. Ref: [1] [6] [12]
B. Information concerning the outcome of channel access procedure(s). If Yes, indicate in the comment which one(s) (e.g.: Number of failures) and the preferred granularity (e.g., per BWP). Ref: [1] [2] [5] [6] [12] [13] [14]
C. Information concerning timing aspects of channel access procedure(s). If Yes, indicate in the comment which one(s) (e.g., time duration for UL LBT) and the preferred granularity. Ref: [2]
	Company
	A (Y/N)
	B (Y/N)
	C (Y/N)
	Comment

	Ericsson
	Y
	Y
	N
	Same comment as for Q1. 

	Qualcomm
	N
	Y
	N
	Same comment as for Q1.

	Nokia
	N
	N
	N
	At this moment, we do not see the need to enhance RA report further.

	Ericsson
	
	
	
	Same considerations as for RLF report.

	Lenovo
	N
	Y
	Y
	A), Not needed

B) and C) , same comments as Q2

	CATT
	N
	Y
	N
	Same comment as for Q2.

	ZTE
	N
	Y
	N
	A) It is enough to include the EDT in UL in the RLF Report.

B) C) Same comment as Q2.

	Samsung
	Y
	Y
	N
	Same comment as Q2

	Huawei
	Y
	Y
	Y
	Same comment as Q2


Summary

All companies except one agree that RA report is to be enhanced with information concerning the outcome of channel access procedure (e.g., Number of LBT failures), and the information is needed for each BWP. The implementation details are left to RAN2. 

P2 – Enhance RA report with the number of LBT failure for each BWP. Implementation details are left to RAN2.
P3 – Send an LS to RAN2 requesting to:

- enhance RLF report with the number of LBT failures for each BWP
- enhance RA report with the number of LBT failure for each BWP
Related to the case of RLF occurring during a Handover execution, to take into account DL LBT failures at the target gNB, three options are proposed (one UE-based approach and two NW-based approaches):

A) UE-based approach: the UE adds in RLF report an indication of DL LBT failure causing absence of SSB transmissions during handover ([12])
B) NW-based approach 1: the target gNB sends to source gNB an indication of DL LBT failure during handover execution ([5])

C) NW-based approach 2: the target gNB logs the waiting time in DL and sends a network-side failure report ([2])

Q4. Companies are invited to indicate their preference with respect to one or multiple of options A), B), C).

	Company
	A (Y/N)
	B (Y/N)
	C (Y/N)
	Comment

	Ericsson
	Y
	Prefer No, see comment
	N
	We think option A as two advantages compared to B: 

1) the gNB in charge of performing the root cause analysis of an RLF report can use the same source of information (the RLF report received by the UE) to understand two things: a) an RLF has occurred; and b) that the RLF is associated to DL LBT failures at the target gNB. The correlation between the two information is immediate.

2)  the signaling over Xn can be avoided



	Qualcomm
	Not clear
	Y
	N
	A) We are not clear. Is the proposal for UE to indicate a simple flag that there is a DL LBT failure (i.e., absence of SSBs) or more detailed information (e.g., which SSBs are missing)? 

The scenario mentioned in [12] is one where a UE is performing handover to a cell on a frequency subject to CCA (Clear Channel Assessment). Firstly, what is this CCA? And in this situation, does the gNB transmit the SSBs but UE skips them due to CCA? Or does the gNB doesn’t even transmit these SSBs? 

B) This approach seems quite simple. And impacts to Xn are also minimal.

	Nokia
	N
	N
	Y
	Whenever possible, it is better to rely on the netwotk information – it will be available irrespectively from the UE implementation.

	Ericsson
	
	
	
	To Qualcomm: Thanks for raising the point on A). 

CCA stays for Clear Channel Assessment, which means that before a transmission is done, the transmitter checks if the channel is not in use by any other device. If a gNB transmits in shared spectrum it performs LBT, and before transmitting, it will do CCA. 

Below is reported some text from 38.133 (including also the text in E/// contribution). The text indicates that SSB were not available at the UE due to DL CCA failures at gNB. This means that DL LBT failures occurred at the gNB, and the SSBs were not available at the UE.

Regarding the information from UE side, probably it is enough to have a single information that SSBs are absent. Once reported to the RAN, it will tell the gNB that the RLF was due to DL LBT failures.

The purpose of NR handover to target cell using CCA is to change the NR PCell to a target NR cell in a carrier frequency with CCA. The requirements in this clause are applicable to NR SA. 

In the requirements of clause 6.1B.1 (NR Handover), the term SMTC occasion not available at the UE refers to when the SMTC contains SSBs configured by gNB in a cell on a carrier frequency subject to CCA, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the corresponding detection or time tracking period; otherwise the SMTC occasion is considered as available at the UE.

Concerning the NW-approach as in B): the source gNB (performing root cause analysis) has to collect information from two sources (RLF from UE and also a notification from peer node) and in principle the two inputs can arrive at the source gNB at very different times. For example, for each RLF report, the source gNB has to check if something was received (possibly long time before) and do the correlation. Or, if the notification is sent by the target gNB together with the RLF report, the target gNB needs to store the information to be sent to the source gNB until the RLF is fetched from the UE. 

Instead, if all the information is available in the RLF report, the correlation is immediate.



	Lenovo
	N
	Y
	N
	For Option A, RAN2 needs to be involved, since it is a UE based solution, the final decision needs to be decided by RAN2. On the other hand, we don’t think absent SSB transmissions during handover execution can exactly mean the existence of DL LBT issues at NW side, for example, there is a possibility that the UE can’t detect the DL SSB due to beam quality is poor. 

For Option B, it is a straightforward NW based solution, there is no need to involve other WG.

To E///: In Option B, even the source gNB has to collect RLF report from UE and indication of DL LBT failure from target node at different time for MRO analysis, it is NW implementation to do the correlation, there is no issue.

	CATT
	Not clear
	Not clear
	Not clear
	The scenario mentioned in [12] is one where a UE is performing handover to a cell on a frequency subject to CCA (Clear Channel Assessment). We think neither network nor UE can know the failure is caused by LBT failure. Network does not transmit SSB which may cause UE access failure, but network do not know which UE fails. UE may also do not know the absent SSB is caused by DL LBT failure. So we propose to discuss this scenario first. 

	ZTE
	N
	Y
	N
	Option B is more straightforward.

	Samsung
	N
	N
	N
	For A) similar as CATT. UE can not know whether the SSB absent due to DL LBT. 

For B) and C), UE records the information and then the node can do the analysis to check whether to choose such cell as the target cell. There is no need to introduce extra Xn impact.

	Huawei
	N
	N
	N
	Same opinion with CATT.


Summary

There is a split view between companies, and some clarifications seem still needed. In moderator’s view a solution to this issue is needed, to enable an appropriate root cause of analysis of RLF reports when NR-U is used. To move forward in the discussion, it is proposed to capture that the group continues the discussion at next meeting, e.g., identifying pros and cons of a UE-based solution or a NW-based solution.

FFS on whether to enable a UE-based solution or a NW-based solution to inform the source gNB of a handover about DL LBT issues occurring at the target gNB, during a handover execution.

4.2 NR-U for MLB

Various proposals have been presented, related to clarifications on existing metrics or introduction of new load balancing metrics. A short summary is presented here:

· EDT UL in Xn and F1

· Clarifications for COT percentage DL/UL (Xn and F1)

· Other load balancing metrics:

· Radio resource status per NR-U Channel 

· CAC per NR-U Channel

· COT UL/DL of neighbor cells

· Failure to transmit SSB due to DL LBT issues

4.2.1 EDT UL in Xn and F1

The next two questions focus on how already defined EDT UL in Xn can be obtained, and whether a corresponding EDT UL in F1 is needed. 

Q5-1. Companies are invited to indicate how the existing load metric “EDT UL” in Xn can be obtained:

A) Based on gNB implementation [6] [12]
B) Maximum EDT UL configured by gNB [1]
C) Based on actual EDT UL obtained from UE [1]
	Company
	A (Y/N)
	B (Y/N)
	C (Y/N)
	Comment

	Ericsson
	Y
	Can be included in A)
	Can be included in A)
	If EDT UL can be obtained from UE (e.g., in RLF reports, if agreed) and gNB can use this source of information to derive the EDT UL to be sent via Xn. However, if no EDT UL value is available from the UE, the gNB can still signal the maximum EDT UL configured, as in B).
B) and C) can be seen as sub-cases of A)

	Qualcomm
	-
	Y
	N
	As mentioned in Q2, we have concerns on UE reporting the EDT UL to gNB. Therefore, if EDT UL is to be exchanged as load metrics for MLB, this can be done by but we have some questions

On A), we are not sure what else a gNB can signal over Xn other than maximum EDT UL configured by gNB, if UE doesn’t report EDT UL

On B), this can be signaled. But we have a question. maxEnergyDetectionThreshold-r16 is signaled to UE as part of ServingCellConfig and can be UE-specific in our understanding. So would the gNB compute the average of different max EDT UL values configured to different UEs and signal the average of this max EDT value to neighboring gNB?


	Nokia
	Y
	Can be included in A)
	Can be included in A)
	

	Lenovo
	-
	Y
	N
	Similar view as QC

	CATT
	Y
	Y
	N
	If the maximum EDT UL configured by gNB is per cell, gNB can indicate max EDT UL to neighbor. If the maximum EDT UL configured by gNB is per UE in a cell, gNB can indicate average EDT UL to neighbor. It is up to gNB implementation UE does not need to report actual EDT UL.

	ZTE
	Y
	Y
	N
	Share the view with CATT.

	Samsung
	
	Y
	Y
	Firstly, we think A can not cover C. For C, RAN2 impact should be considered that UE reports the actual EDT to the network.

B and C are both acceptable for us. 

	Huawei
	N
	Y
	Y
	C is the most accurate method. If B is not approved, we are also acceptable to B.

	
	
	
	
	


Summary

All companies seem to be fine to report the maximum EDT UL from DU to CU. Two of the companies supporting this solution also think that this option can be included in a “gNB implementation” type of solution, and one company doesn’t. Regarding a solution only based on actual EDT UL from UE, there is a split view. It is proposed to have a WA based on solution B). Given that there is pending issue on whether EDT UL can be reported by UEs or not, and part of the solution to this point impact the outcome of Q5-2, we can have an FFS on the reporting of EDT UL from UEs.
P4: WA a gNB sends in resource status reporting via Xn an EDT UL that reflects at least the maximum EDT UL configured for the UEs. FFS on whether the EDT UL sent over Xn can also consider the EDT UL reported by UEs.
Q5-2. Do you think there is a need (or a benefit) to introduce a metric for EDT UL in F1?

	Company
	Yes/No
	Comment

	Ericsson
	Yes
	Presence of EDT UL in F1 is beneficial. The maximum EDT UL is configured by the DU, so, and as of today, the gNB-CU is not aware of that. The gNB-CU could still use the EDT UL values reported by the UEs (if available), otherwise the gNB-CU needs to receive it from the gNB-DU. 

If this IE is agreed to be added, it needs to be optional. This is because it will be a new Rel-18 IE included in an existing Rel-17 protocol structure, and extension in future releases are always realized by introducing optional IEs on top.

	Qualcomm
	Need clarification
	How would the gNB-CU use the EDT UL if signaled by gNB-DU over F1? If the motivation is to optimize the max EDT UL threshold, shouldn’t this happen in gNB-DU? Or is the max EDT UL signaled to gNB-CU just that it can forward this to other gNB-CUs for MLB? 

	Nokia
	neutral
	

	Ericsson
	
	Comment to Qualcomm: my understanding is that if EDT UL related information would be included (in some form) in UE reports, those will be received at the gNB-CU. A possible gNB-CU implementation can decide to ignore the value of the maximum EDT UL received by the DU and use the values obtained by the UEs instead.

However, it might be so that no report arrives from the UE during a certain reporting period. So, it looks reasonable that for that reporting period, the gNB-CU sends to the peer gNB the most updated EDT UL value received from the DU, which reflects the max EDT UL configured by the DU for the UEs.

	CATT
	Yes 
	DU send EDT UL to CU in F1, and CU further send it to neighbor in Xn. 

	ZTE
	neutral
	

	Samsung
	Depends on Q5-1
	Max UL EDT is configured to the UE via ServingCellConfig, so CU has the information of max UL EDT.

If the UL EDT over Xn is based on max UL EDT, there is no need to do F1 enhancement, as CU has the knowledge of max UL EDT. If the UL EDT over Xn is based on the actual UL EDT, whether F1 enhancement is needed relies on the how the UE to report the actual UL EDT decided by RAN2. For example, no F1 impact if reporting by RRC signaling, while UL EDT over F1 is required if reporting by MAC CE.

	Huawei
	Depends on Q5-1
	Same opinions as Samsung.

	
	
	


Summary

Some companies see a benefit in introducing a metric for EDT UL in F1, and that also depends on whether the EDT UL can be obtained from UE or not. It is proposed to continue to discuss this at next meeting.
Continue to discuss on the need for reporting EDT UL over F1.
4.2.2 Clarifications for COT percentage UL/DL (Xn and F1)

In [10] and [11] TPs with clarifications have been proposed for the semantics descriptions of COT percentage UL and DL.

Q6-1. Do you agree with the clarifications provided for the semantics description of COT DL/UL in XnAP and F1AP respectively in [10] and [11]?

	Company
	Comment

	Ericsson
	Agree

	Qualcomm
	Agree

	Nokia
	Agree

	Lenovo
	Agree

	CATT
	Agree

	ZTE
	Agree

	Samsung
	Agree

	Huawei
	Agree

	
	


Summary

All companies agree with the clarifications provided in TPs in [10] and [11].

P5: Agree on the TPs provided in R3-232067 and R3-232068.

In [13] it is proposed that presence of Channel Occupancy Time Percentage UL over F1 should be mandatory.

Q6-2. What is your view w.r.t. the presence of COT percentage UL in F1?

	Company
	Optional / Mandatory
	Comment

	Ericsson
	Optional
	This IE is new in Rel-18 and its presence should be Optional. 
The reason is that the new metric is included in an existing Rel-17 protocol structure, and extensions in future releases are always realized by introducing optional IEs on top.

	Qualcomm
	Optional
	Same understanding as E///

	Nokia
	Optional
	A new IE can’t be added as a mandatory IE – when a gNB of older release sends the message, the IE will be missing.

	Lenovo
	Optional
	Agree with E///

	CATT
	Optional
	

	ZTE
	Mandatory
	Since the Channel Occupancy Time Percentage DL over F1was introduced as mandatory, the COT percentage UL should also be mandatory accordingly. And the criticality of this IE can be marked as “ignore”. We think the gNB of older release can be updated by the operator to support this IE.

	Samsung
	Optional 
	

	Huawei
	Mandatory
	Same view as ZTE. 

	
	
	


Summary

The majority of companies think that presence of COT percentage UL in F1 should be optional.

P6: WA the presence of COT percentage UL in F1 is optional. This is captured in R3-232068.
4.2.3 Other load balancing metrics

In [1] it is proposed to introduce Channel Occupancy Time Percentage By Neighbour Cells.

In [7] and [14] it is proposed to introduce Radio resource status per NR-U Channel.

In [12] and [14] it is proposed to introduce CAC per NR-U Channel.

In [12] it is proposed to introduce Number of DL LBT failure causing absence of SSB transmissions.

According to moderator’s understanding, in some cases, the proponents of one metric (e.g., as the CAC in [14]) think that this can be in alternative to another (e.g., the COT of neighbor cells as in [1]).

In general, it seems good to clarify the companies view and preferences with respect to the various proposals above.

Q7. Companies are invited to indicate whether they see a benefit in introducing one of more of the metrics below:

A) COT percentage neighbor cells

B) Radio Resource Status per NR-U Channel 

C) CAC per NR-U Channel

D) Failures to transmit SSBs due to DL LBT issues

	Company
	A (Y/N)
	B (Y/N)
	C (Y/N)
	D (Y/N)
	Comment

	Ericsson
	Can be include in C
	Y
	Y
	Y
	Regarding A), possible the addition of CAC per NR-U channel is enough to include it. 

Regarding B), a Radio Resource Status per NR-U channel allows to distinguish which NR-U channel - in one potential target cell for load balancing - can offer more radio resources (e.g. PRB), for the cases where a potential target cell has more than one NR-U channel available. 

Regarding D) if a node can know that, in a potential target cell, the transmissions of SSBs are impacted a lot by DL LBT failures, it can discard that cell as target for load balancing.

	Qualcomm
	Need clarification
	Y
	Y
	Need clarification
	On A), this was the figure shown in Samsung’s paper and the proposal was to add a dedicated IE for COT by neighbors.

In the below example, where the NR-U channel is used compeltely (30% by node 2 and remainign 70% by node 3), would the CAC be 0% then?
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On D), how is this load metric represented? Is it just a flag to indicate that there were DL LBT failures or is it more detailed information such as number of DL LBT failures, how many DL LBT failures per SSB etc.? And how is this information obtained (from UE or gNB implementation?)

	Nokia
	?
	Y
	Y?
	?
	It is not quite clear how CAC per NR-U channel would be used at the receiving node… But can be added as a supplementary information, if the (B) is agreed.

	Ericsson
	
	
	
	
	To Nokia, on D): This would be a metric reflecting how frequently – during a reporting period – a node failed to transmit SSBs due to DL LBT issues. The metric could be expressed as absolute number, or in percentage (e.g., in cell A, 50% of SSB transmissions could not be happen due to DL LBT failures). The peer node, receiving this information, can understand that there is a quite high chance that UEs being handed over towards cell A will not be able access the cell. 

	Lenovo
	N
	Y
	N
	N
	The benefit of A, C and D is not clear.

	CATT
	N
	N
	N
	-
	For a) neighbor cell does not care about who occupied NR-U, it only considers how this cell is occupied by NR-U frequently by analyses COT and EDT and perform offloading.
For b), there is only the case that whether the cell has been occupied by NR-U or not. If cell has been occupied by NR-U, this cell will not be used for offload. No matter how many resources has been occupied by NR-U. Otherwise, the COT becomes useless. Same understanding for c).

For d), it is not clear but we think it related to MRO rather than MLB? Open to discuss.

	ZTE
	N
	N
	N
	-
	Currently, COT percentage and EDT have been introduced, which are able to represent the load status of the NR-U channel. There is no significant benefit on A)B)C). For D), the usage is not clear.

	Samsung
	Y
	N
	N
	N
	For A, from the LS from RAN1, whether the node to sense the NR-U channel even when no data needs to be transmitted is implementation specific, so we can not assume node to do all-time sensing to monitor the resource status. Thus the node can not obtain the CAC to reflect the resource status of itself and neighbours.

Response to QC: if the node senses the channel all the time, the CAC is 0. But from the LS from RAN1, the node may not sense the channel when no data traffic. Thus, the node can not get the correct resource status. 

For B and C, based on the above comment for A, the node can not calculate the correct CAC. And the existing COT and EDT are enough to reflect the resource status. There is no need to add new parameters.

For D, seems not relevant to MLB.

	Huawei
	N
	N
	Y
	N
	For A, the channel occupancy influence from neighbour cells can be included in C.
For B, we think per NR-U channel radio resource status is redundant.

For C, we have the similar opinion as in Q4. Besides, it is useless in MLB case.


Summary

There continues to be a split view between companies and some clarifications seem needed. It is suggested to continue to discuss this at next meeting.

Continue to discuss on additional load metrics for NR-U.
5 Conclusion, Recommendations [if needed]

If needed
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