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1   Background
In RAN4#84 meeting, CR for V2X test cases [1] was agreed. However, there are some comments from companies summarized below:

· Test point for soft buffer test, 
· Option 1: according to the SNR value for 1% BLER
· Option 2: 8dB
· Number of sidelink UEs for soft buffer test
· Option 1: 16

· Option 2: 15

In this contribution, we will address these issues.
2   Discussion

For soft buffer test, the test purpose is to verify SL soft buffer management and the maximum number of bits per TTI supported by the UE. We cite corresponding test parameters and requirements below for convenience:
The minimum requirement is specified in Table 14.7-2 with the test parameters specified in Table 14.7-1.

Table 14.7-1: Test Parameters
	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.9-4

(Configuration #4-V2X)

	Active cell(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE i, 0 ≤ i ≤ 15

	Sidelink UE i, 

0 ≤ i ≤ 15
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	Time gap between initial transmission and retransmission
	
	1111

	
	sl-Subframe-r14 included in SL-PreconfigV2X-TxPoolList
	
	1000000000000000

	
	sl-OffsetIndicator-r14 included in SL-PreconfigV2X-TxPoolList
	
	i

	
	Timing offset (Note 1)
	(s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2

	Note 1:
Time offset of Sidelink UE receive signal with respect to GNSS reference timing.

Note 2:
Frequency offset of Sidelink UE with respect to GNSS reference frequency.


Table 14.7-2: Minimum performance
	Test num.
	Bandwidth
	PSSCH Reference channel
	Propagation condition
	Reference value

	
	
	
	
	PSSCH BLER (%)
	SNR (dB) of PSSCH

	1
	20 MHz
	CD.11
	AWGN
	10
	[4.9]


The highlighted values are controversial and we will discuss one by one in the following subsections.
2.1   Test point
According to the comments from companies, there are two options for the test point:
· Option 1: according to the SNR value for 1% BLER

· Option 2: 8dB

Option 1 is strain forward and follows the RAN4 methodology of performance requirement definition. Option 2 seems also satisfy the test purpose. However, we will show that actually option 2 cannot serve the test purpose, i.e. verify the SL soft buffer management and the maximum number of bits per TTI supported by the UE.
The simulation results in [2] are cited below:
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Figure 1: Simulation results for soft buffer test
We can see only two curves are plotted, i.e. PSSCH performance with retransmission and without retransmission. Here for the retransmission case, UE use soft combining for all of the receptions. So there are no results for partial soft combining, i.e. UE with smaller size of soft buffer and implement partial soft combining.
Figure 2 gives the case for full soft buffer. In this case, the UE keeps all of data received from UE 1, UE 2, …, UE X, so this UE can use soft combining for with retransmission of UE 1, UE 2, …, UE X.

Figure 3 gives the case for partial soft buffer. In this case, the UE has smaller soft buffer size. So it only keep signals from UE 1 at some probability. If this UE can correctly decode if it keep the signals from UE 1.
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Figure 2: Full soft buffer
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Figure 3: Partial soft buffer
If one UE owns only 95% of the required soft buffer size, then this UE can randomly select 95% of the transmitting signals to use soft combining. The evaluation results are given in Figure 4.
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Figure 4: PSSCH performance with different size of soft buffer
We can see than if the test point is set to be SNR=8dB, UE with 95% of soft buffer can easily pass the test. The test purpose cannot be verified.
Proposal 1: Keep current requirement for soft buffer test.
2.2   Number of sidelink UEs
According to the content of SCI format: 

The following information is transmitted by means of the SCI format 1:

-
Priority - 3 bits as defined in section 4.4.5.1 of [7].

-
Resource reservation – 4 bits as defined in section 14.2.1 of [3].

-
Frequency resource location of initial transmission and retransmission – 
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 bits as defined in section 14.1.1.4C of [3].

-
Time gap between initial transmission and retransmission - 4 bits as defined in section 14.1.1.4C of [3].
-
Modulation and coding scheme – 5 bits as defined in section 14.2.1 of [3].
-
Retransmission index – 1 bit as defined in section 14.2.1 of [3].
-
Reserved information bits are added until the size of SCI format 1 is equal to 32 bits. The reserved bits are set to zero.

And the description for 14.1.1.4C of TS 36.213:
14.1.1.4C
UE procedure for determining subframes and resource blocks for PSSCH transmission associated with an SCI format 1

The set of subframes and resource blocks for PSSCH transmission is determined by the resource used for the PSCCH transmission containing the associated SCI format 1, and "Frequency resource location of the initial transmission and retransmission" field, "Retransmission index" field, "Time gap between initial transmission and retransmission" field of the associated SCI format 1 as described below.

"Frequency resource location of the initial transmission and retransmission" field in the SCI format 1 is equal to resource indication value (RIV) corresponding to a starting sub-channel index (
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where 
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 is the total number of sub-channels in the pool determined by higher layer parameter numSubchannel-r14.

For the SCI format 1 transmitted on the PSCCH resource m (described in subcaluse 14.2.4) in subframe 
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, the set of subframes and sub-channels for the corresponding PSSCH are determined as follows:

-
if 
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 is zero, 

-
the time and frequency resources for the corresponding PSSCH is given by 

-
sub-channel(s) 
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-
else if
"Retransmission index" in the SCI format 1 is zero, 

-
the time and frequency resources for the corresponding PSSCH is given by 
-
sub-channel(s) 
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else if
"Retransmission index" in the SCI format 1 is one, 
-
the time and frequency resources for the corresponding PSSCH is given by 
-
sub-channels 
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 is the value indicated by "Time gap between initial transmission and retransmission" field the SCI format 1 and 
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 is determined by Subclause 14.1.5.
We can see that the maximum allowed gap between first transmission and retransmission is 15. Thus the UE has to buffer for 16 TTIs before start of decoding The total soft buffer size is then 16 TTI x Maximum coded bits per TTI = 16 x 46080 = 737280.
So Table 14.7-1 in TS 36.101 should be revised.
Table 14.7-1: Test Parameters
	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.9-4

(Configuration #4-V2X)

	Active cell(s)
	
	None

	Active Sidelink UE(s)
	
	Sidelink UE i, 0 ≤ i ≤ 154 

	Sidelink UE i, 

0 ≤ i ≤154
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	Time gap between initial transmission and retransmission
	
	1111

	
	sl-Subframe-r14 included in SL-PreconfigV2X-TxPoolList
	
	1000000000000000

	
	sl-OffsetIndicator-r14 included in SL-PreconfigV2X-TxPoolList
	
	i

	
	Timing offset (Note 1)
	(s
	0

	
	Frequency offset (Note 2)
	Hz
	0

	
	Synchronization source
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2

	Note 1:
Time offset of Sidelink UE receive signal with respect to GNSS reference timing.

Note 2:
Frequency offset of Sidelink UE with respect to GNSS reference frequency.


Proposal 2: Revise total number of sidelink UE in soft buffer test from 16 to 15.
3   Conclusions
In this contribution, we give analyses for soft buffer test and propose:
Proposal 1: Keep current requirement for soft buffer test.
Proposal 2: Revise total number of sidelink UE in soft buffer test from 16 to 15.
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