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1. Introduction

In last meeting, the NR-U optimization has been discussed and some progress has been made as shown below.

	For XnAP, add in the RESOURCE STATUS UPDATE message a Channel Occupancy Time Percentage UL IE and an Energy Detection Threshold UL IE as sub-IEs of NR-U Channel Item IE. Corresponding TP is in R3-226040.
Rename the existing Channel occupancy time percentage DL IE as Channel Occupancy Time Percentage DL both in F1AP and XnAP from R17.
FFS on whether the values for COT UL and the EDT UL in resource status reporting to be used for MLB can be obtained by the gNB in an implementation specific way and/or based on COT UL and EDT UL provided by the UEs.

FFS whether to add in F1AP within the RESOURCE STATUS UPDATE message, a Channel Occupancy Time Percentage UL IE and/or an Energy Detection Threshold UL IE as sub-IEs of NR-U Channel Item IE. 

Discussion to be continued on the following:

further enhancements for RLF report:

addition to RLF report of indications of number of consistent LBT failures and at which granularity (e.g., per BWP)

addition to RLF report of EDT in UL (e.g., exact value, average, max)

whether LBT configuration at network side is sufficient or should be added to RLF report

waiting time in uplink due to LBT

further enhancements of RA report:

information of LBT failures occurring during the RA procedure. FFS on the granularity of this information. 

addition of EDT in UL from UE (and which value, e.g., exact value, average, max)

addition of Measured RSSI

addition of UL LBT duration time

improvements for SCG Failure Information:

Measured RSSI

SCG failure due to consistent LBT failure

whether and how, in case of handover, the target gNB can send to the source gNB indication of DL LBT failure. For example:

in the Xn message, sent post HO execution, which contains the RLF report

in an Xn message, sent post HO execution, which does not contain the RLF report 

NR-U for MLB

Continue to discuss whether and how to report COT in UL and COT in DL for neighbor cells

FFS whether and how to report NR-U metrics with SSB beam level granularity.


In this contribution, we provide our further consideration on NR-U optimization, including the MRO and UL MLB.

2. Discussion
2.1. MRO
2.1.1. RLF report enhancements
For the enhancements of RLF report, the EDT in UL could be considered. As shown in TS 37.213, the UE shall set the energy detection threshold when accessing a channel with UL transmission, which means the UL Energy Detection Threshold should be set by the UE. And the UE is able to set the EDT in UL to be less than or equal to the maximum EDT.

	4.2.3
Energy detection threshold adaptation procedure

A UE accessing a channel on which UL transmission(s) are performed, shall set the energy detection threshold ([image: image1.jpg]X Theech



) to be less than or equal to the maximum energy detection threshold [image: image2.jpg]X Thresh_max
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 is determined as follows:

-
If the UE is configured with higher layer parameter maxEnergyDetectionThreshold-r14 or maxEnergyDetectionThreshold-r16, 

-
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 is set equal to the value signalled by the higher layer parameter;

-
otherwise

-
the UE shall determine [image: image5.jpg]


 according to the procedure described in clause 4.2.3.1;

-
if the UE is configured with higher layer parameter energyDetectionThresholdOffset-r14 or energyDetectionThresholdOffset-r16
-
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 according to the offset value signalled by the higher layer parameter;

-
otherwise

-
the UE shall set [image: image8.jpg]


.

The UE is not expected to be configured with ul-toDL-COT-SharingED-Threshold-r16 when the UE is provided with ChannelAccessMode-r16 ='semiStatic',


In RLF report, the value for EDT in UL could be the exact value when the UE attempts to access the NR-U channel but failed. And the NR-U channel with higher EDT is more difficult to access. With this information, the source node is able to adjust the handover strategy to avoid the HOF. For example, the NG-RAN node is able to adjust the EDT to avoid the consistent LBT failures to solve the HOF for NR-U.
Since the LBT configuration parameter (lbt-FailureRecoveryConfig) is used for detection of consistent uplink LBT failures, it is beneficial for the NG-RAN node to learn more about the current LBT failure.
	
LBT-FailureRecoveryConfig
The IE LBT-FailureRecoveryConfig-r16 is used to configure the parameters used for detection of consistent uplink LBT failures for operation with shared spectrum channel access, as specified in TS 38.321 [3].
LBT-FailureRecoveryConfig information element

-- ASN1START
-- TAG-LBT-FAILURERECOVERYCONFIG-START

LBT-FailureRecoveryConfig-r16 ::=    SEQUENCE {

    lbt-FailureInstanceMaxCount-r16      ENUMERATED {n4, n8, n16, n32, n64, n128},

    lbt-FailureDetectionTimer-r16        ENUMERATED {ms10, ms20, ms40, ms80, ms160, ms320},

    ...

}

-- TAG-LBT-FAILURERECOVERYCONFIG-STOP

-- ASN1STOP


In last meeting, some companies raised the issue whether the network-based solution is feasible to obtain the LBT recovery configuration without UE reporting via RLF report. In addition, RAN2 has also sent the related LS to us for clarification in [1]. Since the LBT-FailureRecoveryConfig is configured per UE per BWP, it will introduce much load if the NG-RAN node stores all the corresponding configuration by different UEs. Therefore, it is more straightforward to add the LBT failure recovery configuration in the RLF report. Furthermore, RAN3 should reply the LS from RAN2 that the network-based solution is not feasible due to too much load for storing all the LBT failure recovery configuration.

Proposal 1: Add the exact value of EDT in UL from the UE with consistent LBT failure and the LBT failure recovery configuration in the RLF report.

Proposal 2: Reply to RAN2 that the network-based solution is not feasible.
2.1.2. RA report enhancements
Regarding the RA report, the information of LBT failures occurring during the RA procedure could be beneficial, while the granularity should be specified. On the top of the indication of LBT failure per RA procedure, the number of LBT failure could also be considered, while the granularity should be clarified, it should be per BWP per RA procedure. For the EDT in UL and Measured RSSI, we think the interference status of the NR-U channel should be included in the RLF report other than the RA report. For the UL LBT duration time, the exact time information seems to be not necessary for the RA procedure.

Proposal 3: Add the number of the LBT failure per BWP per RA procedure in the RA report.
2.1.3. SCG failure information enhancements
For the SCG failure information, both of the measured RSSI and the indication of SCG failure due to consistent LBT failure are beneficial for the receiving node.

Proposal 4: Add the measured RSSI and indication of SCG failure due to consistent LBT failure in the SCG failure information.
2.2. UL MLB
For the resource status reporting for MLB, the common understanding is that the COT UL can be obtained by the gNB. However, for the EDT UL, as shown in TS 37.213, the UE shall set the energy detection threshold when accessing a channel with UL transmission, which means the UL Energy Detection Threshold should be set by the UE. 

	4.2.3
Energy detection threshold adaptation procedure

A UE accessing a channel on which UL transmission(s) are performed, shall set the energy detection threshold ([image: image9.png]X Thresh
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 is determined as follows:

-
If the UE is configured with higher layer parameter maxEnergyDetectionThreshold-r14 or maxEnergyDetectionThreshold-r16, 

-
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 is set equal to the value signalled by the higher layer parameter;

-
otherwise
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 according to the procedure described in clause 4.2.3.1;
-
if the UE is configured with higher layer parameter energyDetectionThresholdOffset-r14 or energyDetectionThresholdOffset-r16
-
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The UE is not expected to be configured with ul-toDL-COT-SharingED-Threshold-r16 when the UE is provided with ChannelAccessMode-r16 ='semiStatic',


In addition, as shown in TS38.331, only the maximum EDT is configured by the gNB.

	ChannelAccessConfig-r16 ::=         SEQUENCE {
    energyDetectionConfig-r16           CHOICE {

        maxEnergyDetectionThreshold-r16         INTEGER (-85..-52),
        energyDetectionThresholdOffset-r16      INTEGER (-13..20)

    }                                                                                                           OPTIONAL,   -- Need R

    ul-toDL-COT-SharingED-Threshold-r16         INTEGER (-85..-52)                                              OPTIONAL,   -- Need R

    absenceOfAnyOtherTechnology-r16             ENUMERATED {true}                                               OPTIONAL    -- Need R

}


Therefore, EDT UL cannot be obtained by the gNB directly, and in the agreed TP [2], the EDT UL used for MLB is the average EDT. Therefore, it should be provided by the UE.

Proposal 5: The EDT UL used for MLB should be provided by the UE.

3. Conclusion
Proposal 1: Add the exact value of EDT in UL from the UE with consistent LBT failure and the LBT failure recovery configuration in the RLF report.

Proposal 2: Reply to RAN2 that the network-based solution is not feasible.
Proposal 3: Add the number of the LBT failure per BWP per RA procedure in the RA report.
Proposal 4: Add the measured RSSI and indication of SCG failure due to consistent LBT failure in the SCG failure information.
Proposal 5: The EDT UL used for MLB should be provided by the UE.

The draft reply LS to RAN2 on Possibility on LBT-FailureRecoveryConfig is given in the Annex.
4. References

[1] R3-226187, LS on Possibility on LBT-FailureRecoveryConfig, RAN2

[2] (TP for 38.423 SON) XnAP NR-U load metrics UL for MLB, Ericsson
[2] TS 37.213

5. Annex
Title:
[Draft] Reply LS on Possibility on LBT-FailureRecoveryConfig

Release:
Rel-18
Work Item:
NR_ENDC_SON_MDT_enh2-Core
Source:
ZTE (to be RAN3)

To:
RAN2
Cc:
N/A
Contact Person:
Name:
Jiren Han
E-mail Address:
han.jiren@zte.com.cn
Send any reply LS to:
3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 

1. Overall Description:

RAN3 has received the question from RAN2 on the possibility on LBT-FailureRecoveryConfig.

Question: RAN2 consult RAN3 to whether it is possible to know the lbt-FailureRecoveryConfig used for execution of the RA procedure and evaluate the cost for the solution without UE reporting.
RAN3’s answer: Since the LBT-FailureRecoveryConfig is configured per UE per BWP, it will introduce much load if the NG-RAN node stores all the corresponding configuration by different UEs. Therefore, it is more straightforward to add the LBT failure recovery configuration in the RLF report.
2. Actions:

To RAN2 group.

ACTION: 
RAN3 kindly asks RAN2 to take the above information into account.
3. Date of Next RAN3 Meetings:
TSG RAN WG3 Meeting #119       27th, Feb – 3rd, Mar. 2023 
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