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1	Introduction
This document contains the CCA models related discussions and agreements as discussed during RAN4#98-e in the email thread [98e][206] NR_unlic_RRM_2 for NR-U RRM performance requirements. The summary containing the complete discussion on that topic is found on the document [2].
Background information: in RAN4#97-e meeting, NR-U RRM performance requirements we first discussed, with the agreements captured in the WF [1]. 
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
Differentiation between FBE and LBE
· If needed, test parameter values for FBE and LBE (e.g., signaling-related) are specified in the same test case (a note to clarify their applicability can be added, if needed)

DL CCA modelling procedures
· Probabilistic model
· Define a parameter for CCA success probability, PCCA, to model the probability of successful attempt for acquiring the channel and transmitting the necessary signals.
· Deterministic model
· Deterministic CCA pattern with a repetitive pattern of n available SSBs for every m SSB occasions
· Probabilistic model is used as a baseline approach. Deterministic model can be used for selected test cases to guarantee proper UE behaviour.

Probabilistic DL CCA model
· The probability parameter PCCA is not a single fixed value in the model but a variable; the value(s) are configured to a relevant setting in each test. 
· The specific PCCA values should be defined among cell-specific test parameters in each test case. 
· The CCA model specifies a discrete set of possible values 
· One or more specific values from the set are chosen in each test
· One value can be chosen as a default one and will apply to most of test cases 
· The set of values 
· {0%, 25%, 50%, 75%, 100%}
· Other options are not precluded.

DL CCA models parameter variation
· One probability value (per TRP) applies at any time point during a test; one or more probability values can be configured in the entire test, one value PCCA_DL,i per time interval Ti where i≥1 and the multiple time intervals (when i>1) do not overlap (e.g., PCCA_DL=1.0 in T1 and PCCA_DL=0.75 in T2).
· As a baseline approach, DL CCA probability (PCCA_DL) is kept constant during a test. 
· In selected test cases DL CCA probability (PCCA_DL) parameters may be changed for different time intervals.

DL CCA model for LBE and FBE operation
1. Define a probability equal to P1 for the transmission of the DRS in the first candidate position. 
2. In case of CCA failure for transmission in the first candidate position, define a probability equal to P2 for the transmission in the second candidate position for a given SSB index.
Different probabilities can be used for LBE and FBE operation
Note: If significant issues with this model are identified then the model with independent probabilities for CCA failure can be considered

Definition of P1 and P2 in DL LBE model
Tentative agreements:
· No need to assume that P1 and P2 is defined to reflect a lower LBT failure rate of NR-U in comparison to LTE-LAA.

Candidate options:
· Decide for the default probability for most cases among Options 1 and 2:
· Option 1: P1=0.75, P2=0.5
· Option 2: P1 = P2 = 0.75
· Other options are not precluded.

FFS: whether/ how to handle consecutive unavailable samples.

Definition of P in DL FBE model
Candidate options:
· Decide for the default probability for most cases among Options 1 and 2:
· Option 1: Define P(FBE) = 0.95
· Option 2: P(FBE) = 0.9
· Other options are not precluded.

FFS: whether/ how to handle consecutive unavailable samples.


CCA model probabilities differentiation in FBE and LBE configuration
Candidate options: 
How should the LBT model probabilities differ among LBE and FBE configurations?
· Option 1: Define a SSB transmission probability in FBE to be higher than SSB transmission probability in LBE: P(FBE) > P(LBE) = P1 + (1-P1)*P2
· Option 2: At least at a low Es/Iot (e.g., Es/Iot<-6 dB), the probability of CCA success is higher for the semi-static channel occupancy compared to that for dynamic channel occupancy:
· PCCA,semi-static,i > PCCA,dynamic,I, when Es/Iot<X,
· PCCA,semi-static,i = PCCA,dynamic,I, when Es/Iot≥X,
· where X=TBD (e.g., X=-6 dB).
· Option 3: The CCA model probabilities should not be defined comparing the probabilities from FBE and LBE as a working assumption.
· Option 4: The model is generic. The probability configuration in the tests (but not in the model) may be different for dynamic and semi-static channel access modes, if there is a need for two tests and the signal conditions are low in the test, otherwise they can be the same.
DL LBT model when DRX is in use
Candidate options: 
· FFS: 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.

3	UL CCA model during RRM tests
Need for UL CCA model
Tentative agreements:
UL CCA model is needed for NR-U

UL CCA model configuration
Candidate options:
Consider if the following option can be agreed:

· Option 1: 
· UL CCA model is not necessary in every test case, but where the requirement depends on UL CCA failures. 
· If RAN4 agrees to test UL CCA in the RRM tests, an UL CCA type configuration needs to be defined.
· Option 2: 
· Configuration of PCCA_UL=1.0 can be used where the impact of UL CCA is not tested.
· Otherwise it can be <1.0.

UL CCA model
Candidate options:
Consider the following options: 
· Option 1 Define baseline UL CCA model as:
· Use DL FBE model to transmit a OCNG noise pattern with CCA BW in one or more of the scheduled/configured UL resource with probability P. 
· P is FFS
· The test equipment keeps a count of the number of UL CCA failures it may cause.
· When the OCNG signal is transmitted, the test equipment does not monitor the UL resource in which the OCNG is transmitted.
· When the OCNG signal is not transmitted, the test equipment monitors the UL resource for the desired UL signal.
· Based on whether it receives the signal or not, the test equipment declares the test case pass/fail
· Consistent UL CCA failures are modelled by means of a low CCA success probability.
· Option 2: basic principles:
· For UL CCA, the modelling approach is based on a probability PCCA_UL,i of successful access during the corresponding time Ti of the time interval i. 
· Prior to each UL transmission burst within a time interval i of the test:
· Generate a uniform random variable p from the range [0, 1].
· If p<PCCA_UL,i, then the energy generated by the test system in the corresponding portion of UL slot is equal to or below the energy detection threshold [TBD]; otherwise the energy generated by the test system in the portion of UL slot is above the energy detection threshold [TBD].
· Consistent UL CCA failures are modelled by means of a low PCCA_UL,i (e.g., 0%) during the relevant time interval Ti within the test.
· In the same time interval i, PCCA_UL,i and PCCA_DL,i can have different values.
· Option 3: basic principles:
· Prior to each UL transmission burst in the test:
1. Generate a uniform random variable p from the range [0, 1].
2. If p<PCCA_UL, then the energy generated by the test system in the corresponding portion of UL slot is equal to or below the energy detection threshold [TBD]; otherwise the energy generated by the test system in the portion of UL slot is above the energy detection threshold [TBD].
· The above steps are repeated for each UL transmission burst in the test.
· FFS The probability can be different in different time intervals Ti during a test case.

UL CCA models parameter variation
· One probability value applies at any time point during a test; one or more probability values can be configured in the entire test, one value PCCA_UL,i per time interval Ti where i≥1 and the multiple time intervals (when i>1) do not overlap (e.g., PCCA_UL =1.0 in T1 and PCCA_UL =0.75 in T2).
· As a baseline approach, UL CCA probability (PCCA_UL L) is kept constant during a test.
·  In selected test cases UL CCA probability (PCCA_UL) parameters may be changed for different time intervals.


Consistent UL CCA failures
Tentative agreements:
Consistent UL CCA failures are modelled by means of a low PCCA_UL (e.g., 0%). 
FFS: List of test cases that need to model consistent UL CCA failures
PRACH configuration in test-cases subject to UL CCA
FFS: Test equipment to configure preambleReceivedTargetPower for msg1 and msgA-PreambleReceivedTargetPower for msgA to the highest value for UL CCA test cases.

Test cases with UL CCA failures
FFS: Which test cases should include additional delay in acquiring PRACH resource due to UL LBT failures
· Handover to target cell using CCA 
· RRC re-establishment using CCA
· FFS: Random access
· RRC connection release with re-direction
· BWP switch delay on consistent UL LBT recovery
· Other cases?
FFS: Further discuss which test cases should consider UL CCA failures

4	Miscellaneous
LBT failure probability differences between UL and DL
The probability of LBT failure for UL and DL can differ for a test or time instant within a test.

General approach on exceeding Lmax values in RRM tests
Tentative agreements:
For the test cases where no particular behaviour to be verified, exceeding Lmax shall be avoided. 
Candidate options:
Consider the following candidate option regarding that agreement:
· Proposal 1: Add a note in the TC description (e.g., under tested requirement part, together with the sentence on 90%) that a test realization where Lmax is exceeded shall not be considered in the statistics.

List of test cases in which exceeding Lmax values may be considered
Tentative agreements:
· Consider having particular test cases to verify the correct UE behaviour for the following cases: 
· Initiating the measurements on neighbour upon exceeding Mp and Mq in Cell reselection
· Initiate cell selection procedures for the selected PLMN upon L1 exceeding L1,max in RRC release with redirection
· Report RSRP_0 upon L1 exceeding L1,max for L1-RSRP measurement
· For SCell activation in NR-U, exceeding Lmax should be avoided.
· For SFTD measurement NR-U, exceeding Lmax should be avoided.
· For intra-frequency and inter- frequency measurement for NR-U, exceeding LPSS/SSS,gaps,max should be avoided.. 
Should consecutive unavailable samples be avoided as a part of the CCA model?
Candidate options:
· Option 1: Yes
· Option 2: No
· Option 3: No as a baseline, and yes only for specific test cases

How to handle consecutive unavailable samples 
Candidate options:
· Option 1: CCA model is a random process that doesn’t allow for more than a configured number of unavailable NUNAV
· NUNAV is FFS
· Option 2: no need to specifically handle consecutive unavailable samples
· Other options are not precluded
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