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Introduction
In RAN4#98e meeting, a WF and simulation assumption [1,2] are agreed. In this contribution, we provided views on the open issues listed in [1].
Discussion
PSCCH and PSSCH decoding capability
The only open issue in PSCCH and PSSCH test is the feedback procedure (and, consequently, bandwidth selection). We present our view in the following.
During RAN4#98, we proposed the following feedback procedure to facilitate support of 10 PSCCH/PSSCH with <10 psfch-tx capability, explained in the following:
1. TE configures min(n,10) high priority PSSCH (in PSCCH), where n is psfch-tx capability. Therefore, if n < 10, UE receivers n PSSCH with higher priority, 10-n PSSCH with lower priority. To avoid UE cheating, TE can randomize the location of higher priority PSSCHs
2. UE PSFCH transmission is selected according to PSSCH priority, hence min(n,10) feedback corresponding to min(n,10) high priority PSSCH is transmitted to TE.
3. TE calculates missing PSCCH decoding probability by the missing probability of higher priority PSSCH feedback. 
A few issues raised by other companies, and we address them below:
· PSSCH decoding capability verification
We agree that in turns of PSSCH capability verification, by feedback only high priority PSSCH, TE can verify up to number of PSSCH decoding equal to psfch-tx capability. However, we would like to point out that LTE PSCCH/PSSCH decoding capability test also verifies PSCCH part only; no requirement is imposed on PSSCH. From this perspective, this requirement is aligned to LTE. For the test name, we are open to discuss.
· How does TE know all CCHs are decoded by UE when only the higher priority PSSCH feedbacks are received?
UE only knows the priority after it decodes PSCCH. It doesn’t know before successful decoding. Therefore, to guarantee that all the high priority PSCCH/PSSCH are decoded and ACKed, all PSCCH have to be decoded successfully. For example, if UE PSFCH Tx capability = 8, the probability of UE only decodes 8 PSCCH and all the 8 are with high priority is 1/360 in a single slot, which is very low, and will converge to zero with more slots tested. To be more specific, the conditional probability of UE decode all 10 PSCCH conditioned on that UE feedback 8 high priority PSCCH/PSSCH converges to 1:
P(UE decode all 10 PSCCH | UE feedback all 8 high priority PSCCH/PSSCH) ~ 1,
with enough test time in which a reasonable number of PSCCH are decoded.
· How does TE calculate the number of missing PSCCHs when TE does not receive all the higher priority PSFCHs
As explained above, missing PSCCH is calculated by [number of missed high priority PSFCH (corresponding to high priority PSSCH)/number of high priority PSSCH]. We show that why this can represent the overall missing probability in the following.
Assume missing probability of PSCCH, including low and high priority, is small, denoted by y, and at most 1 PSCCH decoding error appears in each slot. The channel is flat. Hence all PSCCH has the same decoding failure probability.Let n be the psfch-tx capability, z be the number of slots transmitted.
High priority PSCCH missing event: 
Note that n out of 10 PSCCH are with high priority, and the decoding failure probability is the same across all PSCCHs. Therefore, the number of missing high priority PSCCH is: 
[the probability of the one missing PSSCH is on high priority ones] * [probability of this slot, with 10 PSCCH, has a missing PSCCH]* [number of slot transmitted] = (n/10) * (10*y)*z
Then the statistics we collected: 
	[number of missed high priority PSFCH/number of high priority PSSCH] 
= [(n/10) * (10*y)*z]/(x*z) = y, which is the overall missing PSCCH probability
We proved that [number of missed high priority PSFCH (corresponding to high priority PSSCH)/number of high priority PSSCH] is expected to be the same as overall missing PSCCH probability.
Note that when PSCCH missing probability is large, UE is expected to fail the test. Therefore, the precision of statistics doesn’t matter, as long as it reflects the fact that UE has high missing PSCCH probability and should fail the test.
Finally, we explain how to achieve the same test confidence level across UEs with different PSFCH Tx capabilities. Assume that the testing process is stationary. By extending testing time to 1.25x (PSFCH Tx capability = 8) or 2.5x (PSFCH Tx capability = 4), the test confidence level of missing PSCCH probability is equal to 1x testing time (PSFCH Tx capability = 16).	
Proposal 1: Use the following feedback scheme and set 40MHz channel bandwidth and 10 subchannels for PSCCH/PSSCH decoding capability test.
1. TE configures min(n,10) high priority PSSCH (in PSCCH), where n is psfch-tx capability. Therefore, if n < 10, UE receivers n PSSCH with higher priority, 10-n PSSCH with lower priority. To avoid UE cheating, TE can randomize the location of higher priority PSSCHs
2. UE PSFCH transmission is selected according to PSSCH priority, hence min(n,10) feedback corresponding to min(n,10) high priority PSSCH is transmitted to TE.
3. TE calculates missing PSCCH decoding probability by the missing probability of higher priority PSSCH feedback. 
HARQ buffer test RMC


	Parameter
	Unit
	Value

	Reference channel
	
	R.PSSCH.2-1.x
	
	
	

	Channel bandwidth
	MHz
	20
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	

	Allocated resource blocks
	RB
	10
	
	
	

	CP-OFDM symbols for slot with PSFCH(Note 1)
	
	9
	
	
	

	CP-OFDM symbols for slot without PSFCH 
	
	12
	
	
	

	DMRS symbols for slot with PSFCH
	
	2
	
	
	

	DMRS symbols for slot without PSFCH
	
	2
	
	
	

	Modulation order
	
	64QAM
	
	
	

	MCS index
	
	28
	
	
	

	Number of MIMO layers
	
	1
	
	
	

	Number of DMRS REs
	
	
	
	
	

	Transport Block Size for slot with PSFCH
	Bits
	3368
	
	
	

	Transport Block Size for slot without PSFCH
	Bits
	5376
	
	
	

	Transport block CRC
	Bits
	24
	
	
	

	Maximum number of HARQ transmissions
	
	2
	
	
	

	Binary Channel Bits for slots with PSFCH
	
	3600
	
	
	

	Binary Channel Bits for slots without PSFCH
	Bits
	5760
	
	
	

	Note 1: OFDM symbols is for PSCCH/PSSCH transmission not including first symbol (AGC), PSFCH symbols, and guard symbols.


Table 1 FRC
Proposal 2: Use Table 1 FRC for HARQ buffer test.
Power Imbalance Test
The agreed power imbalance test has 3 DMRS symbols for no PSFCH slots. However, the propagation condition is AWGN, and 2 DMRS symbols are enough.
Proposal 3: Set 2 DMRS symbols for power imbalance test for all slots.
Conclusions
Proposal 1: Use the following feedback scheme and set 40MHz channel bandwidth and 10 subchannels for PSCCH/PSSCH decoding capability test.
1. TE configures min(n,10) high priority PSSCH (in PSCCH), where n is psfch-tx capability. Therefore, if n < 10, UE receivers n PSSCH with higher priority, 10-n PSSCH with lower priority. To avoid UE cheating, TE can randomize the location of higher priority PSSCHs
2. UE PSFCH transmission is selected according to PSSCH priority, hence min(n,10) feedback corresponding to min(n,10) high priority PSSCH is transmitted to TE.
3. TE calculates missing PSCCH decoding probability by the missing probability of higher priority PSSCH feedback. 
Proposal 2: Use Table 1 FRC for HARQ buffer test.
Proposal 3: Set 2 DMRS symbols for power imbalance test for all slots.
References
[1] R4-2103819
[2] R4-2103993




3/7
