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[bookmark: _Ref463014664]1.	Introduction
This paper presents our views regarding the feasibility of reusing the legacy statistical testing model for Shared Spectrum RRM tests as well as some proposals to enable testing of Shared Spectrum tests.

2.	Discussion
The scope of shared spectrum RRM tests is similar to legacy licensed carrier tests. However, there is one caveat: the unlicensed channel accessibility is subject to a probabilistic Clear Channel Assessment (CCA) model and therefore is not guaranteed. This model applies independently to DL and UL, and it has been defined in TS 38.133 [1] section A.3.26 and reproduced in TS 38.533 [2] section D.7.

Observation1: The unlicensed channel accessibility is subject to a probabilistic model, and therefore not guaranteed as is the case in legacy licensed carrier requirements.

RAN4 requires RRM procedures to be successfully performed about 90% of the time. In addition, RAN5 has a 95% confidence level requirement to be achieved. To meet this confidence level requirement RAN5 has implemented Annex G (particularly clause G.2), which consists of a statistical testing methodology in which the number of iterations to be executed starts at 33 and progressively increases as more iterations are declared as failed.

We observe that while RAN4 requires a 90% success rate, CCA can fail with a probability x (x = 0.25 in the DL and 0 in the UL in below mentioned example). Therefore, the understanding is that this 90% success rate only applies after discarding the iterations failed because of CCA failure.
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Reference: 38.133 [1]



Observation2: The 90% success rate only applies after discarding the iterations failed because of CCA failure.

Due to the statistical nature of the CCA model, iterations can fail. Such iterations need to be discarded for the 95% confidence level evaluation.

Proposal1: The 90% success rate (as required by RAN4 requirements) along with 95% Confidence level (as specified in RAN5) needs to be evaluated only for the iterations where TE has determined there is no CCA failure.

How the CCA model affects a given test will vary from test to test and therefore needs to be evaluated on a test-by-test basis.

Observation3: How the CCA model affects the test result will vary from test to test and therefore needs to be evaluated on a test-by-test basis.

In some cases, TE can figure out whether a failure was caused by a CCA failure or not. In such cases, the TE can just declare that iteration as inconclusive (remove it from the count) and continue testing.

Following are a couple of examples in which a test failure is caused by a DL CCA failure, but the TE is able to figure that out. We note that this may not be always the case, but we think it covers a good amount of use cases:

· Example1: the UE needs to transmit HARQ feedback in all UL slots for a certain amount of time, but a given DL slot is subject to CCA failure. The TE will not schedule that slot so the UE will be unable to transmit the corresponding HARQ feedback.

In this case the TE knows which DL slot was subject to CCA failure and can therefore avoid performing the corresponding HARQ feedback check.

· Example2: the UE needs to perform a certain task related to critical RRC/MAC/DCI signalling. The DL slot containing this signalling could be subject to CCA failure, and since the TE will skip its scheduling, the UE will be unable to perform the requested task.

This case could be fixed by simply ensuring that critical RRC/MAC/DCI signalling is delivered to the UE in slots where there is no CCA failure.

Observation4: The TE can figure out whether a failure can be attributed to a DL CCA failure or is a genuine UE failure.

This assessment becomes more problematic when we consider UL CCA failures. According to the UL CCA model defined in [1] and [2], the UL CCA failure is generated by having the TE to ‘artificially occupy’ the channel during the TCCA µs (=25µs) prior to the UL slot intended for transmission. This channel occupancy is performed generating OCNG noise 3dB higher than the Energy Detection threshold (defined in 37.106 [3]) and can therefore be subject to some uncertainties. To name a few:
· Whether the TE is setting the appropriate noise level
· Whether the TE is occupying the channel at the right time (it is defined in the µs range, TE vendors can further comment on this)
· UE channel sensing (RSSI) measurement accuracy

Observation5: UL CCA failures can be subject to uncertainty.

From a testing perspective, there are several types of transmissions the UE will attempt to perform in a channel subject to CCA:
· Periodical transmissions such as CSI reports or SRS: these will be transmitted according to a predefined configuration, so they are known to the TE.
· Scheduled aperiodic transmissions such as CSI reports or SRS: these will be transmitted according to an aperiodic trigger, so they are known to the TE.
· HARQ feedback transmissions (either over PUCCH or PUSCH) are linked to a DL scheduling, which is known to the TE.
· PRACH transmissions cannot be predicted by the TE.

Observation6: In some cases, the TE can figure out whether a failure can be attributed to a UL CCA failure or is a genuine UE failure.

In the event the TE detects a failure caused by CCA failure, the iteration shall be discarded. Otherwise, it shall be considered suitable for evaluation. What to do if a failed iteration is caused by a CCA failure, but not detected by the TE, is still FFS.

Proposal 2: For test cases, where TE cannot determine whether the failed iteration is due to CCA failure or genuine UE failure, add an editor’s note to mark them as having testability issues. 
3.	Conclusion

Observation1: The unlicensed channel accessibility is subject to a probabilistic model, and therefore not guaranteed as is the case in legacy licensed carrier requirements.

Observation2: The 90% success rate only applies after discarding the iterations failed because of CCA failure.

Proposal1: The 90% success rate (as required by RAN4 requirements) along with 95% Confidence level (as specified in RAN5) needs to be evaluated only for the iterations where TE has determined there is no CCA failure.

Observation3: How the CCA model affects the test result will vary from test to test and therefore needs to be evaluated on a test-by-test basis.

Observation4: The TE can figure out whether a failure can be attributed to a DL CCA failure or is a genuine UE failure.

Observation5: UL CCA failures can be subject to uncertainty.

Observation6: In some cases, the TE can figure out whether a failure can be attributed to a UL CCA failure or is a genuine UE failure.

Proposal 2: For test cases, where TE cannot determine whether the failed iteration is due to CCA failure or genuine UE failure, add an editor’s note to mark them as having testability issues. 
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Table A.10.3.4.1.1-3: Cell specific test parameters for FR1 PSCell for SSB-based beam failure
detection and link recovery testing in non-DRX mode
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