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1	Introduction
[bookmark: _Toc474247438]At RAN3 #121-bis, it was discussed how to avoid triggering MRO in case of LBT-related problems. It was concluded that:
WA: RAN3 agrees to enable reporting of number of DL LBT failures from the target node to the source node in case of failed HO attempt (assuming the UE can be identified).
In this paper, we address this agreement. 
In addition, in this paper, we continue the discussion started in [1] referring to the importance of an optimal EDT and wants to open the door towards a dedicated SON functionality for optimizing EDT.
2	Discussion
2.1	Detection of MRO-related failures in NR-U environment
As discussed at RAN3 #121-bis, there is one scenario where possible LBT-related transmission deferrals may have had impact in the mobility process when RLF was declared, which then may be forwarded for MRO analysis and should actually not happen if either RACH was not properly configured (derived from RA report included in RLF) or there was a crucial impact on the timing of procedure caused by LBT caused deferrals. For instance, HOF (T304 expiry) should not be counted as MRO issue if considerable time from T304 timer was taken byLBT blocking in DL for the random access response (RAR) message (also called MSG2).
During the meeting it was discussed whether the UE can be identified. In case of contention-free access which is used for handover, the UE is already in RRC_CONNECTED mode and the MSG1 contains already C-RNTI for the target cell as identifier. . Therefore, the UE can be identified in of contention-free access . In case of contention-based access, which is typically used of initial access (IA) starting from RRC_IDLE and not related to mobility, a RA-RNTI identifier is used in MSG1.
The problem scenario in question assumes that the DL RAR message transmission is blocked due to LBT for quite a while and finally T304 got expired to cause the UE to declare RLF/HOF. Once RLF is declared, the UE starts T311 and attempts RRC re-establishment either with a cell served by the target node or with cell served bysource node. Both the RRCReestablishmentRequest message and the RLF-Report contain information about UE identity (C-RNTI) and PCellID of the target cell where access failed. Without an indication that RAR message was maybe considerably deferred by LBT, the HOF/RLF could be wrongly counted as MRO KPI resulting in wrongly incrementing the TOO EARLY HO counter.
In case, the UE re-establishes at the target node, the latter can identify full UE’s context and possibly also the results of the LBT transmissions. Theoretically, it could at this step decide not to send the Failure Indication to the source node – but this can violate MRO principles that it is the possibly “guilty” node to make MRO decisions. Therefore, it might be better to provide the information to the source node.
[bookmark: _Hlk149054548]Proposal 1-1: In case the UE fails during the HO and re-establishes at the target node, the latter sends the Failure Information to the source with the number of blocked transmission attempts to enable delay estimation at the source node.
In case the UE re-establishes at the source node, the latter is unaware of the transmission situation at the target node. Therefore, it has to check the situation before triggering the MRO analysis. This can be based either on a new class-1 procedure, but the existing signalling can also be reused:
1) The source node may send the Failure Indication to the target with a new flag informing the target node the message is to fetch the LBT information.
2) The target responds then using the Handover Report and including the LBT information.
Proposal 1-2: In case the UE fails during the HO and re-establishes at the source node, the latter uses the Failure Information message to ask the target node for the LBT information. The target responds with the Handover Report with the DL LBT delay information (number of failed transmissions).
2.2	EDT optimisation
Recent SON for NR-U discussion with respect to MRO were dealing with EDT value reporting. EDT is the central parameter for the LBT procedure, but less meaningful for MRO. Nevertheless, the NR-U performance could be optimized, if EDT is set optimally with respect to the deployment situation of the co-existing RATs. Placement of the various network nodes of different RATs is uncoordinated and, therefore, the criticality of other-RAT interference is varying over the cell layout. That a stringent EDT leads to many LBT-caused channel blockings and that a relaxed LBT might result in failed transmissions due to high other-RAT interference not detected by LBT was well observed in [1].
EDT determines the ranging of the sensing of other-RATs sharing the same unlicensed spectrum with NR-U. Since the deployment of other-RAT is uncoordinated with NR-U layout, the distances between NR-U nodes and the other-RAT nodes are arbitrary and varying from cell to cell. A very stringent/low EDT increases the sensing range but might also result in detecting more nodes than needed and might increase the waiting time, i.e., increasing the time which cannot be used for transmission. On the other side, a rather relaxed/high EDT might be prone to the hidden node problem, where an undetected node or device of the other-RAT causes interference or collisions after channel has been declared as free.
One single network-wide EDT will not reflect the individual deployment situation of each NR-U node and, therefore, a deployment-adapted cell-specific EDT might be helpful to improve NR-U performance.
Observation 2-1: One single network-wide EDT will not reflect the individual deployment situation of each NR-U node and, therefore, a deployment-adapted cell-specific EDT might be helpful to improve NR-U performance.
Therefore, a mechanism that automatically adapts the EDT cell-individually in an optimal manner might be beneficial. The LBT quality in terms of too long channel blocking reflecting a too stringent EDT or very easy channel access (relaxed EDT) followed by transmission errors immediately after the channel grant could be monitored, reported, and statistically analysed for specific areas.
Observation 2-2: NR-U system performance depends on LBT quality, since both LBT-caused channel blocking and transmission errors diminish the throughput. LBT quality is determined by the EDT. Thus, EDT should be area-specifically adapted, since both LBT-caused channel blocking and transmission errors diminish the throughput.
Proposal 2-1: RAN3 to agree that the optimization of EDT could improve NR-U performance.
In NR-U, any transmitter irrespective of UL and DL must undergo the LBT process and, therefore, the LBT quality monitoring is to be carried out both by UE and gNB. The gNB monitoring results are reported RAN-internally or simply treated within the gNB itself. However, the UE monitoring results need to be reported to network and require corresponding means being defined by RAN2.
Proposal 2-2: RAN3 is sending a LS to RAN2 to ask whether UE can provide two competing extreme measurements quantities which might reflect a too stringent EDT, e.g. a rather long LBT-caused waiting time before channel usage is granted, and a too relaxed EDT, e.g., easy and fast channel access but immediately followed by transmission errors.
3	Conclusions
In this paper, we continue the discussion on the correct recognition of MRO-related failure events in NR-U environment. We conclude that:
Proposal 1-1: In case the UE fails during the HO and re-establishes at the target node, the latter sends the Failure Information to the source with the number of blocked transmission attempts to enable delay estimation at the source node.
Proposal 1-2: In case the UE fails during the HO and re-establishes at the source node, the latter uses the Failure Information message to ask the target node for the LBT information. The target responds with the Handover Report with the DL LBT delay information (number of failed transmissions).
In addition, we remind the discussion on a new possible issue for the SON mechanism in NR-U environment, namely the EDT optimisation:
Proposal 2-1: RAN3 to agree that the optimization of EDT could improve NR-U performance.
Proposal 2-2: RAN3 is sending a LS to RAN2 to ask whether UE can provide two competing extreme measurements quantities which might reflect a too stringent EDT, e.g. a rather long LBT-caused waiting time before channel usage is granted, and a too relaxed EDT, e.g., easy and fast channel access but immediately followed by transmission errors.
Since the latter requires support from RAN2, we propose a draft LS to RAN2 in the Annex.
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Title:	[Draft] LS on SON for NR-U
Response to:	
Release:	Release 18
Work Item:	NR_ENDC_SON_MDT_enh2-Core

Source:	Nokia [to be RAN3]
To:	RAN2
Cc:	

Contact Person:	
[bookmark: _Hlk110438804]Name:	Krzysztof Kordybach
E-mail Address:	krzysztof.kordybach@nokia.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None 	


1. Overall Description:
RAN3 agreed on the usefulness of a self-optimization of cell-specific or beam-specific EDT. In order to evaluate whether the current used EDT is operating in a decent range, UE should monitor the LBT quality with respect to two competing measurements quantities which might reflect a too stringent EDT, e.g., a rather long LBT-caused waiting time before channel usage is granted, and a too relaxed EDT, e.g., easy and fast channel access but immediately followed by transmission errors.
RAN3 would like to ask the following questions to RAN2 concerning the needed measurement quantities and reports:
1) Are the above exemplarily mentioned criteria possible?
2) If yes, how and when could these kind of LBT quality indications be reported?

2. Actions:
To RAN2 : 	RAN3 kindly asks RAN2 to answer the questions above and to provide feedback on the new SON use case for NR-U

3. Dates of Next TSG-RAN WG3 Meetings:
3GPP TSG RAN WG3#123		26 February - 1 March, 2024			Athens, EU
3GPP TSG RAN WG3#123-bis		15 - 19 April, 2023						CN

