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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#98bis-e, draft CR on DL model and UL CCA model was endorsed [1]. There are still several open issues which have been identified in the WF in [2]. 
In this paper we address those open issues and provide our views.
2. Open issues in DLCCA Model
There are two main open issues related to the DL CCA model [2]:
· CCA DL success probability for semi-static and dynamic channel access configurations
· DL CCA model in DRX.
CCA DL success probabilities:
According to the approved WF there are following two options for DL success probabities for semi-static (frame based equipment (FBE)) and dynamic channel (load based equipment (LBE)) access configurations [2]:
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
· [bookmark: _Hlk71041209]FFS if the probabilities shall apply only for the low Es/Iot (e.g., Es/Iot<-6 dB).
The values in option 2 may result in too few DL CCA failures especially for FBE case even if it is assumed the congestion with other networks is well managed. We therefore support option 1, which in our view is reasonable compromise between occurrence of sufficient number of DL CCA failures in the test case and the test time.
The CCA DL success probabilities may be needed also in serving cell especially if target measurement is done on serving cell, which typically has higher SINR. In some test cases even the neighbor cell where measurement is done may have higher SINR. Therefore, the same CCA DL success probabilities should be applicable for any Es/Iot otherwise they cannot be used in several test cases.
DL CCA model with DRX:
According to the approved WF following was agreed [2]:
Current DL CCA model applies only for non-DRX
· Model that applies for DRX is FFS

In the current DL CCA model one key aspect is that prior to each discovery burst transmission window within a time interval Ti of the test, the test equipment generates a random variable between 0 and 1 and uses it to decide whether the discovery burst should be transmitted or not, at this candidate position.
When DRX is used the UE typically measures once every DRX cycle especially for medium and longer DRX cycles. However, the measurement sampling is up to the UE implementation. Typically, the UE wakes up before the DRX ON duration to perform measurements on signals (e.g. SSB) within the discovery burst transmission window. The test system cannot make any assumption about the discovery burst transmission windows in which the UE will measure in DRX. This also applies to the UE when no DRX is used. Therefore, when DRX is used the test system can apply the same procedure as used for non-DRX, to implement CCA in the DL for the discovery burst transmission window. In DRX the measurement period is longer but number of samples are in same order as in non-DRX so statistically the UE is likely to encounter similar number of CCA failures over the measurement periods with DRX and without DRX.
3. Open issues in ULCCA Model
Most issues related to the UL CCA model were resolved. The following are the main open issues related to the UL CCA model [2]:
· Noise generating source
· Energy level for creating UL CCA situation
· Typical successful UL CCA probability
· UL CCA failures in test cases
Noise generating source:
The suggestion is to use the existing OCNG patterns to generate noise to increase energy in uplink resources to a level, which would lead to UL CCA failure at the UE. The OCNG pattern can be used to transmit signals in any resource elements. Furthermore, reusuing the existing pattern may have less impact on test equipment implementation. We therefore do not see any problem to use OCNG patterns for noise generation during the UL CCA detection time (TCCA) within the UL resources where the UE needs to assess the UL CCA. According to TS 37.106, the UL CCA detection time is 25 µs. However, feedback from test equipment vendors on feasibility of using OCNG for energy generation will be beneficial. 
Table 5.1.1-1: Channel access parameters for PUSCH [TS 37.106]
	Parameter
	Unit
	Value

	LBT measurement bandwidth (BW)
	MHz
	20
	10

	Energy detection threshold
	dBm/BW 
	-72
	-75

	Detection timing
	microseconds
	25


Energy level for creating UL CCA situation:
The energy detection level for accessing the uplink channel depends on the UL channel BW as shown in the above table from TS 37.106. To account for any imperfections in the test system measurement in our view a margin of 3 dB will be sufficient. This means the test system should generate energy level 3 dB above the energy detection threshold defined in TS 37.106. It may however be worthwhile to collect feedback from test equipment vendors whether 3 dB margin is sufficient from test equipment implementation perspective.
Typical successful UL CCA probability: 
The typical successful UL CCA probability is current TBD in the endorsed UL CCA model. Such value can be used in test cases other than those testing consistent UL CCA failures. A value closer to 90% may not enable testing of UL CCA especially when test times are shorter. On the other hand value closer to 50% may lead to too many UL CCA failures increasing test times. Therefore, in our view a value around 75% is reasonable for the test cases.
UL CCA failures in test cases:
The following was agreed regarding the test cases where the use of UL CCA is FFS [2].

· 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
In test case in option 2a the UE periodically reports CSI after the Scell is activated. Therefore, after the UL CCA failure, the UE will transmit the CSI at the next opportunity. Therefore, testing of CSI reporting under UL CCA failure is less critical.
In test case in option 2c, the UE upon UL CCA failure should store and transmit the event triggered measurement report later if there is any UL CCA failure. Therefore, the testing of event triggered measurement reporting upon UL CCA failure is more critical. However, since there is no explicit delay defined as function of UL CCA failures, therefore testing the exact delay may be more challenging e.g. one UE may transmit at next UL transmission opportunity, while another transmits at later UL transmission opportunity. 
In test case in option 2d, the UE upon UL CCA failure should send HARQ feedback at the next feedback transmissions/retransmission opportunity. This also has an impact on scheduling e.g. on new TCI state. We therefore prefer to verify the delay in sending HARQ feedback transmission in the MAC CE based TCI state switch delay test case.
2. Summary
[bookmark: _Hlk23953093]In this paper we have discussed the open issues related to the DL CCA model and UL CCA model. Based on the analysis following are the main observation and proposal: 

DL CCA model:
· Observation 1: Option 1 on CCA DL success probabilities is reasonable compromise between occurrence of sufficient number of DL CCA failures in the test case and the test time.
· Observation 2: CCA may be used in a test in a cell subject to CCA at any Es/Iot value.
· Observation 3: The test system cannot make any assumption about the discovery burst transmission windows in which the UE will measure in DRX or in non-DRX. 
· Observation 4: In DRX the measurement period is longer but number of samples are in same order as in non-DRX so statistically the UE is likely to encounter similar number of CCA failures over the measurement periods with DRX and without DRX.
· Observation 5: In DRX the measurement period is longer but number of samples are in same order as in non-DRX. Therefore, statistically the UE is likely to encounter similar number of CCA failures over the measurement periods with DRX and without DRX.
· Proposal 1: We support option 1 for CCA DL success probabilities i.e.
· For LBE: P1=0.75, P2=0.5, 
· For FBE: P = 0.9
· Proposal 2: CCA DL success probabilities are applicable to any value of Es/Iot.
· Proposal 3: The existing DL CCA model in non-DRX shall also apply when DRX is used.
· Proposal 4: In proposal 3, regardless of whether DRX is used or not, prior to each DBT window, the test equipment shall determine whether the CCA attempt is successful.
UL CCA model:
· Observation 6: Delay in CSI reporting due to UL CCA failure is less critical due to periodic CSI reporting.
· Observation 7: Delay in event triggered reporting due to UL CCA failure may be more challenging to verify due to lack of quantified delay requirement as function of UL CCA failure.
· Observation 8: HARQ delay has impact on scheduling is therefore more critical. 
· Proposal 5: OCNG pattern is used for noise generation during the UL CCA detection time (TCCA) within the UL resources where the UE needs to assess the UL CCA.
· Proposal 6: During the UL CCA detection time the test equipment should generate energy level 3 dB above the energy detection threshold defined in TS 37.106.
· Proposal 7: Typical value of the successful UL CCA probability is 75%.
· Proposal 8: Verify the delay in sending HARQ feedback transmission under UL CCA failure in the MAC CE based TCI state switch delay test case.
A draft CR to update the DL and UL CCA models based on the above proposals is provided in [3].
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