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In last RAN3 meeting, we did not achieve agreement on MRO for NR-U. The open issues are as below:
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
In the document, we provide some analysis on the open issue on MRO for NR-U.
Discussion
2.1 MRO for NR-U
Before discussing the open issue, we may first clarify the objective of MRO for NR-U.
For legacy MRO, handover configuration is optimized to solve too early/too late/to wrong cell failure type which may lead to RLF or handover failure. But we notice that access to NR-U may also lead to RLF or handover failure because of occupancy by other network, i.e. it does not need to optimize handover configuration for the failure caused by NR-U.
For example:
1. UE0 handover from cell0 to cell1 fails and then initiate RRC reestablishment to cell2. After UE sent RLF Report to network, a to wrong cell failure type is detect which requires MRO for handover configuration.
2. UE1 handover from cell0 to cell1 fails due to the reason of consistent LBT failure, and then initiate RRC reestablishment to cell2. After UE sent RLF Report to network, network should not perform MRO for handover configuration because cell1 may have good signal quality and should be select as suitable handover target cell but the cell has been occupied by NR-U.
Observation 1: It does not need to optimize handover configuration for the failure caused by NR-U.
When analyzing RLF Report, one bit indicator is needed to identify whether the failure is caused by NR-U. We have agreed to introduce consistent LBT failures which can indicate the failure is caused by NR-U.
Observation 2: “Indication of consistent LBT failure” indicates the failure is caused by NR-U.
Besides that, some companies also propose to optimize NR-U configuration. We think MRO mainly focus on mobility configuration optimization while NR-U configuration impact both mobile and static UE. For this kind of common configuration, we do not think they are in the scope of MRO. But RAN3 can continue discussing these issues, for example EDT in UL, LBT configuration parameter in the open issue.
Therefore, we believe there are mainly two objectives on MRO for NR-U.
1. To introduce an indicator to identify whether the failure is caused by NR-U.
2. To introduce information used to optimize NR-U related configurations.
Proposal 1: To acquire common understanding, we believe there are mainly two objectives on MRO for NR-U:
1. Introduce an indicator e.g., indication of consistent LBT failure to identify whether the failure is caused by NR-U.
2. Introduce information used to optimize NR-U related configurations.
The open issue related to RLF report is as below:
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
According to the criterion of P1, the enhancements can be classified into two kinds as below:
1. Indicator to identify NR-U caused failure
addition to RLF report of indications of number of consistent LBT failures and at which granularity (e.g., per BWP)
waiting time in uplink due to LBT 
For the indications of number of consistent LBT failures, we have agreed to introduce the indicator of consistent LBT failures. We do not understand the benefit of precise number. 
Proposal 2: One bit indicator for consistent LBT failures is sufficient, and further enhancement of precise number is not needed.
For waiting time in UL due to LBT, the first issue is how to define the waiting time. For example, there are 5 times of UL LBT before T304 expires: 1 fail ->2 succeed ->3 fail ->4 fail ->5 succeed. Although the second and fifth UL LBT succeeded, handover finally failed due to other reason. It is a little complicated to calculate real waiting time e.g., how to handle the time for waiting occasion. Besides that, the second issue is for the function of waiting time in UL due to LBT. We believe it is also used to indicate whether channel is occupied in UL. So, consistent LBT failure is enough.
Proposal 3: We do not agree to introduce waiting time in UL for the following two reasons: 
1. It is hard to define waiting time in UL.
2. Waiting time in UL due to LBT is also used to indicate whether channel is occupied in UL. We agreed to introduce the indication of consistent LBT failure hence waiting time in UL is not needed.
2. NR-U related configurations
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
As for including LBT-FailureRecoveryConfig in RLF report, a RAN2 LS [1] is sent to RAN3. We do not think it is needed to include LBT-FailureRecoveryConfig in RLF report for following reasons:
1. LBT-FailureRecoveryConfig is a BWP specific configuration which shall be kept by OAM. It may be not needed to configure different value for UEs within a BWP.
2. As discussed above, LBT-FailureRecoveryConfig impacts both mobile and static UE. We think MRO should only focus on mobile case. LBT-FailureRecoveryConfig is out of the scope of MRO.
Proposal 4: It is proposed to not include LBT-FailureRecoveryConfig in UE Report.
As for including EDT in UL in RLF report, we first look at how UE generate EDT in UL.
After receiving energyDetectionConfig from network, UE may select its own EDT based on it. For example, maxEnergyDetectionThreshold in energyDetectionConfig, as the text in TS37.213:
A UE accessing a channel on which UL transmission(s) are performed, shall set the energy detection threshold () to be less than or equal to the maximum energy detection threshold 
In order to optimize energyDetectionConfig, we do not think it is useful for UE to send its own EDT to network. We think access successful rate, channel occupation detection result and RSSI measurement result would be used to optimize energyDetectionConfig. The channel is considered to be idle if the energy detected by UE is less than energy detection threshold. Otherwise, the channel is considered busy. Therefore, if the energy detection threshold is set a little bit higher than normal, channel is more likely to be considered as idle. But it may lead to access failure due to incorrect channel LBT detection. On the contrary, if the energy detection threshold is set lower, most of time channel is more likely to be considered as busy which will lead to more LBT failure.
Observation 3: Access successful rate and channel occupation detection result shall be used to optimize energyDetectionConfig rather than EDT in UL.
Proposal 5: It is proposed to not include EDT in UL in RLF Report for the reason that per UE EDT in UL is not needed for network to optimize energyDetectionConfig.
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
For measured RSSI in RA report, we think it is better to include measured RSSI in RLF Report.
For LBT duration time and EDT in UL from UE, as discuss before, we do not think it is needed.
Proposal 6: It is proposed to include measured RSSI in RLF Report, not in RA Report. 
Proposal 7: It is proposed to not include LBT during time and EDT in UL from UE in RA Report for the same reason as P3 and P5.
For the granularity of LBT failure, either per RA attempt or per RA procedure shall be selected?
According to TS38.321, for each Random Access Preamble transmission, LBT failure indication may be received by UE MAC. Let’s consider an example of RACH procedure during handover, before T304 expires, UE perform 4 times RA attempt: 1 LBT fail ->2 LBT succeed ->3 LBT fail ->4 LBT succeed.
For the second and fourth RA attempt, although LBT succeed, RACH may fail due to other reason. If introducing LBT failure per RA procedure, it is hard to say that RA procedure failure is caused by LBT failure because LBT is successful finally. LBT failure only has partial impact. It also hard to say that RA procedure failure has no connection with LBT failure because LBT may fail in most of RA attempts and cause there is no enough time for the left RA procedure. Only all of the LBT failure during a RA procedure, we can decide a LBT failure for a RA procedure.
Observation 4: During a RA procedure, there would be many times of RACH attempt. Only all of RACH attempt failed due to LBT failure, we can decide it is a LBT failure for a RA procedure.
It is hard to decide whether LBT failure or other reason leads to RA procedure fail when there is partial LBT fail and partial LBT success in a failure RA procedure. The better method is to record each LBT result for RA attempt.
Proposal 8: There are many times of RACH attempt during a RA procedure which may be partial LBT fail and partial LBT success. It is better to indicate LBT failure per RA attempt in RA Report.
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 
During RACH procedure, network shall perform DL LBT before sending MSG2 when receiving MSG1. While for contention-based RACH, network does not aware of UE ID at that time hence recording DL LBT failure information is meaningless. After receiving MSG3, network can identify the UE ID and begin to record LBT failure information. So, for contention-based RACH procedure, target RAN node may be not able to collect complete LBT failure information.
Observation 5: During contention-based RACH procedure, target RAN node may be not able to collect complete LBT failure information.
Proposal 9: It is proposed not to introduce DL LBT failure because target RAN node may be not able to collect complete LBT failure information in contention-based RACH procedure.
improvements for SCG Failure Information:
· Measured RSSI
· SCG failure due to consistent LBT failure
We are ok to introduce above information in SCG failure information message, but we may wait for the result of RLF Report, and then discuss SCG failure case.
Proposal 10: It is proposed to wait for the result of RLF Report, and then discuss SCG failure case.
Conclusions
Observation 1: It does not need to optimize handover configuration for the failure caused by NR-U.
Observation 2: “Indication of consistent LBT failure” indicates the failure is caused by NR-U.
Proposal 1: To acquire common understanding, we believe there are mainly two objectives on MRO for NR-U:
1. Introduce an indicator e.g., indication of consistent LBT failure to identify whether the failure is caused by NR-U.
2. Introduce information used to optimize NR-U related configurations.
Proposal 2: One bit indicator for consistent LBT failures is sufficient, and further enhancement of precise number is not needed.
Proposal 3: We do not agree to introduce waiting time in UL for the following two reasons: 
1. It is hard to define waiting time in UL.
2. Waiting time in UL due to LBT is also used to indicate whether channel is occupied in UL. We agreed to introduce the indication of consistent LBT failure hence waiting time in UL is not needed.
Proposal 4: It is proposed to not include LBT-FailureRecoveryConfig in UE Report.
Observation 3: Access successful rate and channel occupation detection result shall be used to optimize energyDetectionConfig rather than EDT in UL.
Proposal 5: It is proposed to not include EDT in UL in RLF Report for the reason that per UE EDT in UL is not needed for network to optimize energyDetectionConfig.
Proposal 6: It is proposed to include measured RSSI in RLF Report, not in RA Report. 
Proposal 7: It is proposed to not include LBT during time and EDT in UL from UE in RA Report for the same reason as P3 and P5.
Observation 4: During a RA procedure, there would be many times of RACH attempt. Only all of RACH attempt failed due to LBT failure, we can decide it is a LBT failure for a RA procedure.
Proposal 8: There are many times of RACH attempt during a RA procedure which may be partial LBT fail and partial LBT success. It is better to indicate LBT failure per RA attempt in RA Report.
Observation 5: During contention-based RACH procedure, target RAN node may be not able to collect complete LBT failure information.
Proposal 9: It is proposed not to introduce DL LBT failure because target RAN node may be not able to collect complete LBT failure information in contention-based RACH procedure.
Proposal 10: It is proposed to wait for the result of RLF Report, and then discuss SCG failure case.
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