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Discussion

1 Introduction

In this paper, our view on general test setting for NR-U TCs are provided, including the guideline of LBT modeling and the assumption regarding the wideband operation. 
2 General test configurations
2.1 LBT Modeling to avoid exceeding the Lmax or consecutive LBT failures
The LBT model for LTE LAA (A.3.17 in 36.133, [1]) can be taken as a starting point, as attached below for reference. 
However, in NR-U, when exceeding the Lmax or consecutive LBT failures occur, some UE behavior would be triggered, e.g. e.g. restart/initiate the measurement, or the requirement will be not applicable. Thus, the test cannot be complete to achieve the test purpose. Same examples are provided below (38.133, v16.5.0 [2]):  
· For cell-reselection, 
· UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least Mp consecutive number of DRX cycles not available at the UE, where Mp=[4] when DRX cycle length <1.28 s, Mp=[2] when DRX cycle length ≥1.28 s.
· UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive Mq number of DRX cycles not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ, where Mq=[8] when DRX cycle length <1.28 s, Mq=[4] when DRX cycle length ≥1.28 s.
· For a cell that is already identified, after 2 unsuccessful measurement attempts due to exceeding the maximum number of SMTC occasions unavailable at the UE, the UE shall detect cells on any of the configured serving- and/or non-serving carriers.

· For RRC release and redirection, 

· If L1 > L1,max then the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 [1], where L1,max = 8 for Trs ≤ 40 ms; L1,max = 4 for Trs > 40 ms
· For SCell activation, 
· When exceeding L1,max, or L2,1,max, or L2,2,max, or L3,1,max, or L3,2,max, or L4,max , UE may abandon the SCell activation procedure. 
· L1 (L1 ≤ L1,max) is the number of configured SMTC occasions not available at the UE. L1,max = 2 if Trs ≤ 40 ms; otherwise L1,max = 1.
· L2,2 (L2,2 ≤ L2,2,max) and L3,2 (L3,2 ≤ L3,2,max)  are the number of configured SMTC occasions not available at the UE in the SCell being activated. L2,2,max = 2 if Trs ≤ 40 ms; otherwise L2,2,max = 1. L3,2,max = 2 if Trs ≤ 40 ms; otherwise L3,2,max = 1.
·  ….. 
It can be observed that the most stringent case is the SCell activation with Trs > 40 ms. In this case, UE may abandon the SCell activation procedure when 2 consecutive LBT failures because the L1/L2,2/L3,2 becomes 2, which is exceeding L1,max /L2,2,max /L3,2,max =1. 
Observation 1: The requirement will be not applicable when exceeding the Lmax or certain number of consecutive LBT failures occur.

Observation 2: The most stringent case would be during the SCell activation with Trs > 40 ms, the requirement is not applicable when 2 consecutive LBT failures occur during the fine time tracking stage. 
Therefore, to ensure test cases will not be terminated and to meet the test purpose, the exceeding Lmax during test should be avoided.

Proposal 1: For RRM test cases for NR-U, exceeding Lmax should be avoided.
For cell-selection, it can be observed that different UE behaviour will be triggered when Mp (<Mq) consecutive DRX cycles LBT failures of the serving cell. Thus, it should also be avoided. 
Proposal 2: For the cell-reselection test cases, Mp consecutive DRX cycles with LBT failures of the serving cell should be avoided.
2.2 LBT Modeling when DRX in use
The terminology for the DRX cycles with LBT failures has be clarified as “ DRX cycles with at least one SMTC where there are no SSBs available at the UE”. The corresponding text the cell reselection requirement are attached below for reference. 
· Ms is the number of DRX cycles with at least one SMTC where there are no SSBs available at the UE during Nserv_CCA, and Ms< Ms,max
· Md, Mm, Me are the number of DRX cycles with at least one SMTC where there are no SSBs available during the Tdetect,NR_Intra_CCA, Tmeasure,NR_Intra_CCA and Tevaluate,NR_Intra_CCA, and Mm ≤ Mm,max, Md ≤ Md,max and Me ≤  Me,max
For simplicity, the LBT when DRX in use can be modelled as all SMTC will be available or not available during one DRX cycle. 
Proposal 3: For test cases with DRX in use, the LBT can be modelled as either all SMTCs are with available SSBs or all SMTCs are with no SSBs available during one DRX cycle. 

2.3 Other test configurations
Wideband operation are is supported in NR-U. However, to test the baseline NR-U behavior, it can assume optional wideband operation is disabled during the test cases, i.e., DL WB operation Mode 1 is used during RRM tests for NR-U.
Proposal 4: It is assumed DL wideband operation Mode 1 is used during RRM tests for NR-U. 
3 Conclusion
In this contribution, view on general test setting for NR-U TCs are provided. We have the following observations and proposals:
Observation 1: The requirement will be not applicable when exceeding the Lmax or certain number of consecutive LBT failures occur.
Observation 2: The most stringent case would be during the SCell activation with Trs > 40 ms, the requirement is not applicable when 2 consecutive LBT failures occur during the fine time tracking stage.
Proposal 1: For RRM test cases for NR-U, exceeding Lmax should be avoided.
Proposal 2: For the cell-reselection test cases, Mp consecutive DRX cycles with LBT failures of the serving cell should be avoided.
Proposal 3: For test cases with DRX in use, the LBT can be modelled as either all SMTCs are with available SSBs or all SMTCs are with no SSBs available during one DRX cycle.
Proposal 4: It is assumed DL wideband operation Mode 1 is used during RRM tests for NR-U.
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A.3.17	Listen before talk model


A.3.17.1	Introduction


In some RRM test cases for FS3, a listen before talk (LBT) model is specified. The intention of the LBT model is to emulate using test equipment the behaviour of an FS3 eNB which performs channel measurement to check that the channel is clear prior to performing downlink transmission.


A.3.17.2	Definition


Prior to each DMTC window, the test equipment shall determine whether to transmit a discovery reference signal (DRS) during the DMTC window with probability P=0.75. In many cases the test requirement depends on the number of configured discovery signal occasions which are not available during the test, so the test equipment shall track how many DRS are not transmitted during the test period. If the test equipment determines that it shall transmit a DRS, then the timing of the DRS transmission within the DMTC window is randomly selected from the set of possible DRS transmission signal timings, such that there is an equal probability of any valid DRS timing.


For non DRS downlink transmission bursts, if transmission occurred in the previous subframe, transmission is muted for a duration of one subframe. Additionaly, if the start time of the candidate transmission burst is within 8 subframes of the start of the DMTC window, transmission is not performed. Otherwise


The length of the transmission burst in subframes is defined as N. The burst transmission format is determined according to the steps below:


1.	Select N randomly from a given set of the number of subframes S1={1,3,5,8} with equal probability as the total length of burst transmission format.


2.	A uniform random variable from 0 to 1 is generated. If the random variable is less than P=0.75, a burst of N fully occupied subframes is transmitted. Otherwise, the burst transmission is muted and the muting duration is the same as the number N of subframes for determined burst format.
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