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1 Introduction

CB: # SONMDT5_NRU

- Try to converge on the meaning of EDT in UL, and discuss the open issues above

- Capture agreements and open issue, provide CRs if agreeable

(moderator – E///)

Summary of offline disc R3-233339
2 For the Chairlady’s Notes

There is no need for the UE to report the average of the applied EDT UL in RLF report. FFS on which information on EDT in UL to report, if any.
The EDT in UL included in the XnAP RESOURCE STATUS UPDATE message reflects the average of the configured maximum EDT UL. TP for XnAP is in R3-233491.
FFS on the introduction in F1 of EDT in UL in RESOURCE STATUS UPDATE message.

WA: introduce an optional load metric on Radio Resource Status per NR-U Channel in XnAP RESOURCE STATUS UPDATE message and in F1AP RESOURCE STATUS UPDATE message.

3 Discussion

Regarding MRO related discussion, after Tuesday’s online, the following has been captured:

Include EDT in UL in RLF report?

and in relation to that the following is to be clarified for MLB related metrics associated to EDT UL:

Via Xn and F1 an EDT in UL that reflects the average of the maximum EDT UL configured for the UEs?
Regarding the case of handover execution failure scenario, it needs to be clarified the pros and cons of using a network-based solution or a UE based solution: 

Network based or UE based solution for LBT issue?

Further questions are included trying to capture potential agreements on provided TPs on new load metrics.

3.1 UE reporting for EDT in UL 

Various companies have expressed the wish to report some type of information related to EDT in UL in RLF report in case of consistent LBT failures. To progress on this, it is proposed to discuss which information that should be.

Q1. Which information related to EDT in UL could be added to RLF report in case of consistent LBT failure:

1) Average of the applied EDT in UL, per UL BWP

2) Maximum of the applied EDT in UL, per UL BWP

3) Detected power was lower than configured maximum EDT in UL, per UL BWP

4) Number of times when detected power was lower than configured maximum EDT in UL, per UL BWP

	Company
	Average applied EDT UL, per BWP
	Maximum applied EDT UL, per BWP
	Detected power lower than Maximum EDT UL 
	Number of times when detected power lower than Maximum EDT UL
	Comment

	Ericsson
	OK
	OK
	OK
	OK
	To avoid revealing sensitive UE information we can accept to have a single information per BWP which will help the RAN to understand whether or how many times the detected power was lower than the configured maximum EDT UL. This will help the node receiving the information whether some actions is needed to reduce the impact of LBT failures.

	Nokia
	?
	?
	?
	?
	Does not seem needed – prefer to discuss f2f.

	Qualcomm
	No
	No (known at gNB)
	No
	No
	LBT happens at a microsecond time scale. To do any kind of computation (calculate the average applied EDT or count the number of times the detected power less than max EDT UL) at this time scale is simply too cumbersome at the UE and places a lot of burden on the PHY layer.

Regarding max EDT UL, this is a network configuration and is already known at the gNB. We therefore don’t think this needs to be reported by the UE.

	Samsung
	OK
	NO
	NO
	NO
	As gNB configures the maximum EDT for the UE, the RLF failure may happen due to the improper configuration of maximum EDT. The actual EDT reported by UE can help node to do corresponding configuration update.

For 3) and 4), it seems the information can not be used to set a more proper max EDT value.

	ZTE
	OK
	No
	No
	No
	Since the maximum EDT UL has been configured by the network, 2) is not needed.

For 3) and 4), more clarification on how they can be used is needed.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Summary

3.2 Network signaling of EDT in UL 

Also related to the above, we can try to clarify which type of information related to EDT in UL should be signaled via Xn and F1.

Q2. How to capture the information related EDT in UL, as part of load metrics in Xn and F1?

	Company
	Comment

	Ericsson
	For Xn, we think this can captured in the existing EDT in UL, possibly changing the semantics description (how to capture this in stage 3 should be further discussed). 

For F1, this can be captured as the average of the maximum EDT UL configured for the UEs.

	Nokia
	? – prefer to discuss f2f

	Qualcomm
	Regarding Xn, we are OK to enhance resource status reporting procedure as follows: 

· If maxEnergyDetectionThreshold-r16 is configured as cell-specific, a gNB can simply indicate the value of maxEnergyDetectionThreshold-r16 to neighbor gNBs. 

· If maxEnergyDetectionThreshold-r16 is configured as UE-specific, a gNB can indicate the average value of maxEnergyDetectionThreshold-r16 configured to different UE(s) to neighbor gNBs.

Regarding F1, it is not clear whether we are talking about sending from gNB-CU to gNB-DU or the opposite direction. maxEnergyDetectionThreshold-r16 is already sent as part of CellGroupConfigInfo from gNB-DU to gNB-CU. 



	Samsung
	As the UE can choose the value lower than the configured max EDT, it is better to involve the consideration of the actual EDT UL in EDT UL reported via resource status reporting.

	ZTE
	One thing must be clarified, how to understand the current semantics description of EDT UL “Average ED Threshold used for UL channel sensing as available at the gNB. Value is in dBm. ” 
For Xn, if this value is the average of maximum EDT UL, the exact value of EDT UL reported by UE may be not needed, but the semantics description should be changed.

For F1, same view as QC.
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3.3 Handover execution failures with DL LBT issues

In case of handover execution failure, it needs to be further discussed which solution can help the source node to classify whether an RLF report fetched from the UE is due to mobility related errors, or, if at the time of RLF, the target node suffered from DL LBT issues. The solutions proposed are network-based or UE based. 

In the UE based solution, the UE would add in the RLF report some information to tell the source node if the UE has detected absence of SSB at the time of handover execution. According to the comments received so far, some clarifications seem needed to confirm that this is really the case, and, if so, this can be used for the scenario under discussion.  

Q3. Do you think it’s beneficial to request RAN4 whether the UE is capable to detect absence of SSB in case of handover towards NR-U?

	Company
	Yes / No 
	Comment

	Ericssson
	Yes
	If the UE is capable of detecting absence of SSB in case of handover towards NR-U this information can be used. Needs to be further discussed whether to use this together with information provided by the target.

	Nokia
	?
	Probably not needed, prefer to discuss f2f

	Qualcomm
	No
	We checked this internally with our RAN4 colleagues and we got feedback that a UE can’t distinguish whether the SSBs are “unavailable” due to DL LBT vs. SSBs which are genuinely missing e.g., due to low SNR or beam switch off.

Further, RAN4 requirements actually say that UE “can” identify whether a SSB is “unavailable” due to LBT only till -2 dB, but after that (i.e., in low SNR conditions), a UE really can’t know why the SSB is missing.

We therefore propose to evaluate the network-based solution and determine whether the network-based solution is feasible.

	Samsung
	No
	UE can not detect the absence of SSB.

	ZTE
	
	The intention needs to be clarified.
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In the NW based solution, the target gNB would send an indication that DL LBT failures were present at the time of handover execution. 

Q4. Do you think that in the NW solution, the target gNB can provide sufficient and/or accurate information to the source gNB in case of handover  towards NR-U?

	Company
	Yes / No 
	Comment

	Ericssson
	No
	There are a few things unclear. For example, the target gNB may suffer from DL LBT issues when sending Msg2, so it may not know which UE would be associated to the DL LBT issues
. In case of conditional handover, the target gNB does not know when the UE will start the RA procedure, so it is not clear how the target can provide to the source an indication of the presence of DL LBT failure at the time of handover execution. 


	Nokia
	?
	Probably not needed, prefer to discuss f2f

	Qualcomm
	Yes
	Target gNB can calculate and send the “number of DL LBT failures during the handover” (can include DL LBT failures for MSG2 and MSG4) or simply an “indication that there were DL LBT failures” in HANDOVER REPORT.

	Samsung
	
	For source node, no matter whether the failure is from LBT in target node, the target cell is not a good cell for handover. The source node should not select such cell for the HO. The existing RLF reporting mechanism is enough.

For target node, the target node knows there is LBT failure. In addition to the RLF report, the node can do the corresponding optimization.

It seems that there is no need for the enhancement.
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3.4 Per NR-U Channel load metrics

Some TPs have been proposed to introduce load metrics on CAC per NR-U Channel and Radio Resource Status per NR-U Channel.

Q5. Do you agree on the TP in R3-233098 to introduce CAC per NR-U Channel?

	Company
	Comment

	Ericssson
	Agree

	Nokia
	No

	Qualcomm
	Yes. This can be used for target cell selection for MLB in case there are multiple suitable cells. For example, if cell 1 and cell 2 has the same CAC per cell e.g., 50%, but if we know that cell 1 has equal CAC in all NR-U channels whereas cell 2 has disproportionate CAC in the NR-U channels. Then it might be better to do MLB to cell 1 in which there are more chances of accessing the channel irrespective of which NR-U channel UE selects. So, this can help source gNB in doing a more informed MLB

	Samsung
	No. The agreed COT and EDT is enough to reflect the resource status of the serving cell.
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Q6. Do you agree on the TPs in R3-233100 (XnAP) and R3-233101 (F1AP), to introduce Radio Resource Status per NR-U Channel?

	Company
	Comment

	Ericssson
	Agree

	Nokia
	Yes

	Qualcomm
	Yes

	Samsung
	Seems no need. Same comment as the one for CAC.
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4 Conclusion, Recommendations [if needed]

If needed
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Not clear. Target gNB does know the UE which is being handover and assigns RA-RNTI. Anyway, the identifier is not important and target gNB can calculate the “number of DL LBT failures for MSG2 and MSG4” in HANDOVER REPORT


Again not clear. How does it matter if gNB doesn’t know when UE starts CHO execution. gNB just counts LBT failures during MSG2 and MSG4. LBT failures if happened before MSG1 is received shouldn’t matter.





