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1	Introduction
This document contains the CCA models related discussions and agreements as discussed during RAN4#98-bis-e in the email thread [98-bis-e][202] NR_unlic_RRM_2 for NR-U RRM performance requirements. The summary containing the complete discussion on that topic is found on the document [1].
Background information: in RAN4#97-e meeting, NR-U RRM performance requirements we first discussed, with the agreements captured in the WF [2]. Agreements on CCA models for NR-U RRM performance requirements from RAN#98-e meeting were captured in the WF [3].
The following colour code is used to highlight the agreements in this meeting:
Agreements in the GTW session
Agreements in the 1st round
Agreements in the 2nd round 
FFS items and candidate options

2	DL CCA models during RRM tests

CCA DL success probability for semi-static and dynamic channel access configurations (Issue 2-3-2 and 2-3-3)
Candidate options:
Option 1:
· For LBE: P1=0.75, P2=0.5, 
· For FBE: P = 0.9
· FFS if the probabilities shall apply only for the low Es/Iot (e.g., Es/Iot<-6 dB).
Option 2: 
· For LBE: P1=0.75, P2=0.75, 
· For FBE: P = 0.95
· FFS if the probabilities shall apply only for the low Es/Iot (e.g., Es/Iot<-6 dB).

How to avoid exceeding Lmax in RRM tests (Issue 2-3-4)
· Test environment should not have test runs that are rendered useless due to exceeded LBT failures
· Test equipment should make sure that Lmax is not exceeded during a test by monitoring the number of CCA failures and preventing additional CCA failures from happening after Lmax is reached.

DRX CCA model (Issue 2-3-5)
Current DL CCA model applies only for non-DRX
· Model that applies for DRX is FFS

3	UL CCA model during RRM tests

UL CCA model (Issue 2-4-1)
· Adopt a baseline UL CCA model as below:
· TCCA ms  prior to each UL transmission burst in the test:
· The test equipment (TE) generates a uniform random variable p from the range [0, 1].
· If p<PCCA_UL, the TE transmits an [OCNG noise pattern] with an energy level X within the UE BW scheduled/configured for the UL transmission for at-least TCCA ms. 
· TCCA is the channel sensing period depending on LBT category being used by the UE
· PCCA_UL is the probability of a successful UL CCA
· Energy level X is FFS and is higher than the LBT detection threshold
· The TE keeps a count of the number of UL CCA failures it causes.
· The TE monitors the UL resource for the desired UL signal.
· Based on when and/or whether the TE receives the desired UL signal, it deems the test case to pass/fail
· Note 1: applicability of OCNG noise pattern is FFS

UL CCA success probability (Issue 2-4-2)
· PCCA_UL is the probability of a successful UL CCA
· To be determined along with the test case specification
· To model consistent UL CCA failure, PCCA_UL takes a low value, e.g. 0%
· To model no UL CCA failure, PCCA_UL takes a high value, e.g. 100%
· A typical/default value is TBD for PCCA_UL in other test cases, e.g. 75%

Configuration of UL CCA Failure Detection Recovery (Issue 2-4-3)
· Configure UL CCA failure recovery only as part of the following RRM test case:
· NR-U – NR-U PCell UL active BWP switch based on persistent UL LBT failure

Additional delay in acquiring PRACH resource due to UL LBT failures (Issue 2-4-4)
· RAN4 to test additional delay in acquiring PRACH resource due to UL LBT failures in the following requirement: 
· Handover to a target cell using CCA

Test case list to include UL CCA failures (Issue 2-4-5)
· Include UL CCA failure in Random Access test cases
· Keep UL CCA failures on already endorsed TC: UL BWP switching due to consistent UL failures 
· Include UL CCA failure in one of these options
· Option 2a: SCell activation 
· Additional delay in transmission of CSI reporting due to CCA failure
· Option 2b: Event triggered measurement reporting delay
· Additional delay due to UL LBT failure not defined
· FFS: Assume it similar to above-mentioned SCell activation case
· Option 2c: MAC CE based TCI state switch delay 
· Delay in sending HARQ feedback transmissions
· Option 2d: Specifying one test case with UL CCA failure for each of the options 2a, 2b and 2c above. 

Note: Option 2c depends on the decision on whether to include tests for Active TCI state switching
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