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1   Background
At last meeting, simulation assumptions and test design for HARQ soft buffer combing test were discussed [1]. The open issues and agreements are shown as follows:
	· Test purpose

· The main test purpose is to verify HARQ buffer combining. Configuring of high MCS and long interval between transmission and retransmission is not precluded.
· Test design
· CBW: 20 MHz
· Sub-channel size: 10 or 15 
· For verification of n16 and n24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n32, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The 32nd UE transmit signal in the same slot as the first UE but in the second subchannel.
· For verification of n64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 31 UEs transmit signal one by one circularly for every slot and in the second subchannel, the last 2 UEs transmit signal in the same slot as the first two UEs but in the third subchannel.
· MCS
· Option 1: MCS 13
· Option 2: MCS 28 (64 QAM, 948/1024) for MCS index Table 1
· Propagation conditions
· AWGN channel model
· PSCCH resource allocation: 2 symbols and 10 RBs
· 2 DMRS symbols for PSSCH
· PSFCH configuration

· PSFCH with periodicity 1

· SCI stage 2 configuration

· Payload = 35 Bits, [image: image2.png]Boffset



 = 2.5
· If no technical issues will be observed in the next RAN4 meeting, this configuration will be used for HARQ buffer soft combining requirements.
· Test metric
· 5% of PSSCH BLER


In this contribution, we will give our simulation results and further discussions.
2   Simulation results 
Since the influence of imperfect synchronization at receiving side was not discussed at last meeting. Then we give the simulation results for both scenarios with perfect synchronization and imperfect synchronization. For cases with imperfect synchronization, the time offset is 12Ts and frequency offset is 600Hz.

Figure 1 and Table 1 are results for cases with perfect synchronization. Since the propagation is AWGN, the requirements for all cases with different HARQ processes are same.
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Figure 1:  Simulation results with perfect synchronization at RX side.
Table 1:  Summary of simulation results with perfect synchronization at RX side
	5% BLER of PSSCH
	16  HARQ

	MCS 13
	0.28

	MCS 28
	8.17


Figure 2 and Table 2 are results for cases with imperfect synchronization. For cases with n32, n48, n64, multiple UEs can transmit on one slot, ICI caused by frequency offset may be a factor affecting performance. For cases with n16 and n24, ICI doesn’t exist and they can use one requirement. Therefore, we provide different simulation results for cases with n16/n24, n32, n48 and n64.
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Figure 2: Simulation results for soft buffer test with 600Hz frequency offset/12Ts time offset at Rx side.
Table 2: Summary of Simulation results for soft buffer test with 600Hz frequency offset/12Ts time offset at Rx side.
	
	n16/n24
	n32
	n48
	n64

	MCS13
	0.44
	0.42
	0.44
	0.46

	MCS28
	8.87
	8.90
	9.02
	9.08


3   Discussions 
According to the agreement of RAN 1, UE can receive up to {16, 24, 32, 48, 64} HARQ processes per slot. But according to the WF [1] and simulation assumptions [2], test procedure for UE supporting receive 48 HARQ processes per slot is missing. Hence, we propose to add this procedure according to the method agreed last meeting:” For verification of n48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The next 17 UEs transmit signal one by one circularly for every slot and in the second subchannel”

Proposal 1: Add the following test to verify UE support receive 48 HARQ processes per slot:

” For verification of n48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The next 17 UEs transmit signal one by one circularly for every slot and in the second subchannel”
Firstly, we should discuss whether to consider imperfect synchronization at receiving side. From simulation results in Table 1 and Table 2, the imperfect synchronization can cause 0.16dB performance degradation for MCS 13 and 0.6dB performance degradation for MCS 28. We may not ignore the imperfect synchronization at the receiving side since it depends on UE implantation and our purpose is to define the minimal requirements. For simulation alignment, we propose to consider 600Hz/12Ts at receiving side.
Proposal 2: Consider 600Hz frequency offset and 12Ts time offset at receiving offset at Rx side for simulation alignment. 
From simulation results we can see that imperfect synchronization has very subtle impact on performance for cases with n32, n48, n64. Therefore, all cases with different HARQ processes can use the same requirement.
Observation 1: Imperfect synchronization has very subtle impact on performance for cases with n32, n48, n64.
Proposal 3: Define only one requirement for different UEs supporting different maximum receiving HARQ processes.
Sub-channel size:

10 or 15 are two options for this issue. From our understanding, this parameter don’t have impact on performance. But from our understanding, 10RBs can minimize the impact of ICI.
Proposal 4: Use 15 subchannel size.
MCS

From the simulation results, we can see that larger performance gap between 1st transmission and 2nd transmission for MCS 28 compared to MCS 13.  Therefore, HARQ soft combining performance can be better verified when MCS=28. Hence, MCS=28 is more feasible. 

Moreover, large MCS with largest information bits and largest buffer size was used in LTE V2X soft buffer test. The same procedure should be followed.

Proposal 5: Use MCS 28 for soft buffer test.
SCI stage 2 configuration

Similar to other tests, our intention is to guarantee the performance for SCI stage 2 by configuring a reasonable betta-offset value. In last meeting, Payload = 35 Bits, [image: image8.png]Boffset



 = 2.5 was agreed as baseline. We provide our simulation results for SCI stage 2 under this configuration when MCS=28 and MCS=13 in Figure 2. The simulation assumptions are the same as soft buffer test for PSSCH derived from [2].
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Figure 2: Simulation results for SCI stage 2.

Observation 2: For MCS=28, the BLER for 2nd SCI is lower than 10-4 when SNR larger than 8dB which is required SNR for soft buffer test. For MCS=13, the BLER for 2nd SCI is lower than 10-5 when SNR larger than 1dB which is required SNR for soft buffer test.

From observation 2 we can get that the BLER of 2nd SCI is negligible compared to BLER of PSSCH when SNR reaches to required value. Therefore, the decoding of 2nd SCI has no impact on performance for PSSCH conditioned Payload = 35 Bits, [image: image12.png]Boffset



 = 2.5.

Proposal 6: It is feasible to use Payload = 35 Bits, [image: image14.png]


 = 2.5 for soft buffer test.
4   Conclusion
In this contribution, we provide our simulation results and discussions on HARQ soft buffer combing test. The proposals and observations are:
Proposal 1: Add the following test to verify UE support receive 48 HARQ processes per slot:

” For verification of n48, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The next 17 UEs transmit signal one by one circularly for every slot and in the second subchannel”
Proposal 2: Consider 600Hz frequency offset and 12Ts time offset at receiving offset at Rx side for simulation alignment. 
Observation 1: Imperfect synchronization has very subtle impact on performance for cases with n32, n48, n64.
Proposal 3: Define only one requirement for different UEs supporting different maximum receiving HARQ processes.
Proposal 4: Use 10 sub-channel size.
Proposal 5: Use MCS 28 for soft buffer test.
Observation 2: For MCS=28, the BLER for 2nd SCI is lower than 10-4 when SNR larger than 8dB which is required SNR for soft buffer test. For MCS=13, the BLER for 2nd SCI is lower than 10-5 when SNR larger than 1dB which is required SNR for soft buffer test.

Proposal 6: It is feasible to use Payload = 35 Bits, [image: image16.png]


 = 2.5 for soft buffer test.
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