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Introduction
In RAN4#98bis-e meeting, a WF [1] was agreed. In this contribution, we provided views on the open issues listed in [1].
Discussion
PSFCH detection capability
During RAN4#98bis, we proposed the following feedback procedure to facilitate test PSFCH detection capability without AT command. We replace the test metric from ACK<->DTx by ACK<-> NACK. We explain the proposal in the following:
1.	In every slot, TE transmits one of the following two options (1) all ACK (2) one NACK and all the rests are ACK
2.	UE decodes all the PSFCH to decide PSSCH ReTx. For (1), no reTx; for (2), ReTx 
3.	TE can verify whether UE successfully detect all the PSFCH by reTx is received or not. If UE reTx behavior is correct, this slot is a “successful slot”. The requirement can be defined by “successful slot” exceeding 90%/99% or higher. 
The purpose of PSFCH capability test is to verify if UE can decode as many PSFCH as it declares. In order to distinguish between cases (1) all ACK and (2) on NACK and all the rest are ACK, UE needs to detect all the PSFCH correctly. One can argue that UE can skip the rest of PSFCH detection when UE detect a NACK. However, if TE randomize the NACK location, UE may not find the first NACK before it detect all the PSFCH. Moreover, for case (1), all ACK has to be detected. 
The first clarification we want to emphasize is that this is a test done *without* external noise. Therefore, UE detection/decoding error is completely different than the performance test done with external noise. In the demod performance test, UE detection/decoding error is due to the external noised added by TE. Therefore, we specify the SNR threshold and the corresponding BLER or throughput w.r.t. peak throughput. However, in the capability test, UE detection/decoding error is due to lack of detection/decoding capability in absence of external. UE may skip a few decoding/detection and make random guess for the skipped PSFCH. Based on this clarification, we addressed the concerns raised by companies in RAN4#98bis below:
· Error rate calculation
There is an example scenario posted in the email discussion:
“If each slot has one PSFCH detection error, the Prob(failed slots) = 100%, but the actual Prob(PSFCHs miss detection) = 1/N with N = number of Rx PSFCH for decoding. ”
As we explained in the above paragraph, in absence of external noise, the UE has one PSFCH detection error in every slot because UE has PSFCH detection capability one less than it declared. In this case, instead allowing UE to pass the test with 90% successful rate, the test requirement should fail this UE, since the UE can’t detect as much PSFCH as it declares. 
In PSFCH performance test, requirement is defined by counting the percentage of detection error of individual PSFCH reception because the error is randomly distributed due to external noise. However, in PSFCH capability test without external noise, UE can only make mistake in PSFCH detection by skipping the detection due to lack of capability, and this error happens per slot basis. Combining the fact that the PSFCH detection capability is declared as capability per slot, we should count “slot failure” instead of “individual PSFCH failure”. If UE declares the capability of supporting x PSFCH detection per slot while it can only detect x-1 PSFCH per slot, it can pass the capability test if (x-1)/x < 1%. However, this UE obviously declares a capability that it can not support. If we count “slot failure”, we can capture this incorrect capability declaration.
To sum up, counting error in slot basis is a reasonable approach to reflect whether PSFCH detection capability requirement is satisfied or not. We don’t see the issue for replacing the original error rate calculation and requirement by the proposed one. In fact, this mechanism better reflects whether the capability requirement is met by UEs. 
· Error metrics
Note that in absence of external noise, UE can only make mistake in PSFCH detection by skipping the detection due to lack of capability. Consider the metric of Prob(DTX->ACK). In absence of external noise, DTX to ACK mistake is performed is almost impossible when PSFCH detection: how can UE “detect” ACK while nothing is transmitted and no external noise is added? The most likely cause of this DTX-> ACK error is that UE does a random guess without detection attempt, since UE doesn’t have the detection capability to perform all the ACK/NACK detections. If DTX->ACK failure is due random guess without detection attempt, using error metrics like NACK->ACK and ACK->NACK can catch this UE behavior as well as DTX->ACK. In fact, it is unlikely that UE will make a “DTX” guess without decoding. Hence we doubt that ACK miss can catch anything in this test. Nevertheless, even if UE is making random guess among ACK/NACK/DTX for the PSFCHs that it doesn’t attempt to decode, DTX->ACK, ACK miss, NACK->ACK and ACK->NACK are all the same from catching this error perspective.
Proposal 1: Use the following procedure to test PSFCH capability:
1.	In every slot, TE transmits one of the following two options (1) all ACK (2) one NACK and all the rests are ACK
2.	UE decodes all the PSFCH to decide PSSCH ReTx. For (1), no ReTx; for (2), ReTx 
3.	TE can verify whether UE successfully detect all the PSFCH by ReTx is received or not. If UE ReTx behavior is correct, this slot is a “successful slot”. The requirement can be defined by “successful slot” exceeding 90%/99% or higher. 
HARQ Combining Test
The RV configuration and number of retransmission are missing. We propose to specify them in the test configuration as RV = {0,2}. For reference, NR Uu test common configuration is listed below:
	Redundancy version coding sequence
	
	{0,2,3,1}


Proposal 2: Specify RV = {0,2} in HARQ combining test.
As shown in the previous contribution on MCS discussion, there is >10dB separation between first transmission pass and second transmission pass. As long as UE doesn’t pass in the first transmission, HARQ buffer is needed to combine the reTx. The purpose of this test is to verify the HARQ buffer capability instead of HARQ combining performance. Therefore, larger margin can be added to the impairment results to ensure that UE with HARQ buffer support capability as it declares can pass the test, as long as it is sufficiently far from first Tx pass SNR.
Observation 1: Large separation (>10dB) is observed between first and second transmission for selected MCS. UE still has to use the HARQ buffer for combining when SNR is slightly larger than the 5% requirement.
Proposal 3: Larger margin can be added to impairment results if large deviation is observed in HARQ buffer combining test.
Conclusions
Proposal 1: Use the following procedure to test PSFCH capability:
1.	In every slot, TE transmits one of the following two options (1) all ACK (2) one NACK and all the rests are ACK
2.	UE decodes all the PSFCH to decide PSSCH ReTx. For (1), no reTx; for (2), ReTx 
3.	TE can verify whether UE successfully detect all the PSFCH by reTx is received or not. If UE reTx behavior is correct, this slot is a “successful slot”. The requirement can be defined by “successful slot” exceeding 90%/99% or higher. 
Proposal 2: Specify RV = {0,2} in HARQ combining test.
Observation 1: Large separation (>10dB) is observed between first and second transmission for selected MCS. UE still has to use the HARQ buffer for combining when SNR is slightly larger than the 5% requirement.
Proposal 3: Larger margin can be added to impairment results if large deviation is observed in HARQ buffer combining test.
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