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1	Introduction
[bookmark: _Toc474247438]In context of MRO for NR-U, we proposed at RAN3 #117 to enable the information about the deferral of transmission of signalling messages during the mobility process due to the LBT feature, which was called waiting time [1]. At RAN3 #117-bis meeting, this was reminded, but the discussion focused on MLB enhancements. Then, at RAN3 #118, only an LS from RAN2 was addressed. In this paper, we remind the arguments originally presented at RAN3 #117.
2	Discussion
This discussion is based on [1], but shortened.
The discussion during Rel-17 SON/MDT work item revealed that MRO, which optimizes the handover timing by inferring MRO KPIs / counters like Too Late Handover, etc. from the RLF report cannot be adapted in copy/paste manner to NR-U, since the handover timing triggered by measurement events will be spoiled by the additional waiting time caused by LBT. 
As demonstrated in Figure 1 from [1], each RRC signalling message which needs to be exchanged between UE and network has to follow the LBT rule, i.e., the measurement event reporting is affected as well as RRCReconfiguration message for preparation, and the handover execution where also both the uplink RACH message and the downlink RACH Response (RAR) message have to be deferred as long as medium is busy, and results in spoiling the timing of the mobility process.  


[bookmark: _Ref78209067]Figure 1 Timing aspects of CHO mobility for NR-U

Since the additional LBT caused waiting times can spoil the handover timing, an RLF could be wrongly counted as MRO-specific KPI like Too Late Handover (TLH) even though the delay that resulted in RLF was caused by LBT. 
Observation 1: Mobility related RLFs could be wrongly added to MRO KPI statistics, if failure was induced by channel access delays due to LBT, and this miscounting would compromise the MRO procedure.
Both the uplink (measurement reports and RACH) and downlink (RRCReconfiguration msg) might suffer from delays due to LBT (which is raised in parallel in the RAN WG2 contribution). This means the solution should be split into two parts:
1) Waiting time in DL;
2) Waiting time in UL;
Observation 2: Delays due to LBT during the mobility procedure are impacting both uplink and downlink transmissions.
For the DL, the waiting time may be recorded at the gNB and will be retrieved from root cause analysis performing entity when the RLF occurs.
Proposal 1: A gNB stores the waiting time related to a UE and includes the stored information in the network-side failure report in the case the UE suffers RLF or a HOF.
For the UL, the information is available at the UE only. Therefore, the UE must store it and possible include it in the RLF Report provided to the network in the case of an RLF or a HOF.
Proposal 2: RAN3 asks RAN2 to enable including the waiting time in the RLF Report provided from the UE.
Eventually, the instance performing the root cause analysis in the gNB being responsible for problem will have to take into account in the root cause analysis both, the DL and the UL LBT caused waiting times related to the mobility process messages. The final decision about the reason behind the issues of the mobility procedure can be only derived when all waiting time periods (uplink and downlink) are taken into account. The retrieval of the downlink part might require inter-node communication, when the analysing gNB is different from the one who holds the information about downlink waiting time.
Proposal 3: Definitions of the MRO problems for NR-U may need to consider the waiting time to exclude events that are not related to mobility.
3	Conclusions
In this paper, first, we remind the problem of the possible impact of the waiting time on MRO analysis:
Observation 1: Mobility related RLFs could be wrongly added to MRO KPI statistics, if failure was induced by channel access delays due to LBT, and this miscounting would compromise the MRO procedure.
Observation 2: Delays due to LBT during the mobility procedure are impacting both uplink and downlink transmissions.
Proposal 1: A gNB stores the waiting time related to a UE and includes the stored information in the network-side failure report in the case the UE suffers RLF or a HOF.
Proposal 2: RAN3 asks RAN2 to enable including the waiting time in the RLF Report provided from the UE.
Proposal 3: Definitions of the MRO problems for NR-U may need to consider the waiting time to exclude events that are not related to mobility.
A draft of an LS related to this has originally is proposed in an Annex below.
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1. Overall Description:

Mobility Robustness Optimization (MRO) aims to optimize the handover parameters being responsible for the optimal timing of the handover process. MRO may utilize RLF reports by analysing the causes of radio link failures and handover failures. In NR-U, access in the uplink and downlink can be delayed due to LBT. The error cause lbtFailure in the RLF is reported by a UE if it detects consistent uplink LBT failures. An RLF report with cause lbtFailure is a clear indication that the failure does not result from handover parameter setting and, therefore, MRO would not treat it. However, in general, MRO applied in NR-U, cannot know if RLF happened due to the additional delays introduced by LBT and LBT failures which do not directly result in lbtFailure or due to real mobility failures where MRO could help in NR-U also.

2. Actions:
To RAN2:
ACTION:	RAN3 kindly asks RAN2 to enable additional UE measurements in the RLF report for the purpose of improving the NR-U MRO solution: waiting time information caused by LBT related to mobility signalling and to the medium access.

3. Date of Next RAN3 Meetings:
TSG-RAN3 Meeting #119-bis		17 – 26 Apr 2023				online
TSG-RAN3 Meeting #120		25 – 26 May 2023				Korea

image1.emf
RSRP

t

A3_exec

offset =

+3dB

A3_prep

offset =

-3dB

TTT 

~200 

ms

TTT 

~200 

ms

t

1

t

2

t

3

t

4

t

5

TTT 

~200 

ms

t

6

t

7

t

8

t

9

t

10

t

11

t

12

t

13

t

14

Cell 1

Cell 2

Cell 3


image2.emf
RSRP

t

A3_exec

offset =

+3dB

A3_prep

offset =

-3dB

TTT 

~200 

ms

TTT 

~200 

ms

t

1

t

2

t

3

t

4

t

5

TTT 

~200 

ms

t

6

t

7

t

8

t

9

t

10

t

11

t

12

t

13

t

14

Cell 1

Cell 2

Cell 3


