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1. Introduction
In the previous RAN4 meeting WF on demodulation performance for eV2X UE [1] was approved. In this paper we provide our view on UE soft buffer requirements for Rel-15 eV2X.
2. Discussion
The following agreements related were captured in agreed WF [1]:

	· Test purpose

· Verify SL soft buffer management and the maximum number of bits per TTI supported by the UE

· single carrier with 20 MHz CBW to verify SL-C-RX Category 3

· 3 CCs with 10MHz CBW to verify SL-C-RX Category 4

· Simulation assumptions
· Test #1: single carrier with 20 MHz CBW
Test/Simulation parameter

Unit

Proposals

Channel bandwidth

MHz

20

Propagation Condition

 

AWGN

Sidelink UE #i,

0 < i < 14

Sidelink transmission

 

PSCCH+PSSCH

Timing offset

Ts

0

Frequency offset

Hz

0

Number of PSSCH transmissions

 

2

# of subframe regarding two 

retransmission

subframe

15

Allocated RB for PSCCH

ith subframe

2

PSSCH RMC

ith subframe

96 PRBs with MCS[27](64QAM)

Antenna configuration

 

1x2

Performance metric

SNRPSSCH @5% BLER

· Test #2: 3 CCs with 10MHz CBW

Test/Simulation parameter

Unit

Proposals

Aggregated RX bandwidth

MHz

30

Propagation Condition

 

AWGN

Sidelink UE #i,

0 < i < 14

Sidelink transmission

 

PSCCH+PSSCH

Timing offset

Ts

0

Frequency offset

Hz

0

Number of PSSCH transmissions

 

2

# of subframe regarding two retransmission

subframe

15

Allocated RB for PSCCH

ith subframe

2

PSSCH RMC

ith subframe

144PRBs with MCS[27](64QAM)

Antenna configuration

 

1x2

Performance metric

SNRPSSCH @ 5% BLER




Test point for soft buffer requirements should be defined in a way to ensure that receiver, which does not make soft combining of LLRs from the initial transmission and retransmission, will fail the test. In Figure 1 we provide simulation results for UEs with and without soft combining and, also, for scenarios with Rx CFO and without Rx CFO. From these results we can observe that PSSCH performance varies significantly for scenarios without soft combining depending on RX UE synchronization accuracy, i.e. SNR = 19 dB for PSSCH BLER 10% in case of ideal RX synchronization (CFO=0Hz) and PSSCH BLER is always 1 in the worst case of RX synchronization (0.1ppm => CFO = 600 Hz). Soft buffer requirements should be defined to cover both cases. Therefore, SNR test point should be taken from SNR range 9-19 dB.
	RX CFO = 0 Hz

	10 MHz

[image: image1.emf]6 8 10 12 14 16 18 20

SNR, dB

10

-2

10

-1

10

0

B

L

E

R

V2V PSSCH, 6 GHz, EVA-180Hz

Soft Combining off

Soft Combining on


	20 MHz
[image: image2.emf]6 8 10 12 14 16 18 20

SNR, dB

10

-2

10

-1

10

0

B

L

E

R

V2V PSSCH, 6 GHz, EVA-180Hz

Soft Combining off

Soft Combining on



	RX CFO = 600 Hz

	10 MHz
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	Figure 1. PSSCH performance analysis for soft buffer requirements


Proposal #1:
Define Rel-15 eV2X soft buffer requirements for test point 12 dB.

Based on discussion from previous RAN4 meeting, it was agreed to define soft buffer requirements for scenarios with 3CCs in case aggregated BW is equal to 30 MHz. However, we would like to note that support using SL-C-RX Category 4 does not imply that UE is required to support 3 CCs. In particular, UEs with SL-C-RX Category 4 can have the following capabilities in terms of CA
· Type 1: 2 CC (10+20)

· Type 2: 3 CC (10+10+10)

· Type 3: 2 CC (10+20) and 3 CC (10+10+10)

Therefore, we propose to introduce additional soft buffer requirements with 2 CCs configuration (10+20 MHz) to verify soft combining for eV2X UEs with SL-C-RX Category 4 with corresponding CA capabilities. In the latter case the following requirements applicability can be foreseen:
· Type 1 => Pass 2 CC test case

· Type 2 => Pass 3 CC test case

· Type 3 => Pass 3 CC test case

Proposal #2:
Introduce additional test case with 2 CCs (10+20 MHz) CA configuration to verify soft combining for eV2X UEs with SL-C-RX Category 4.
3. Conclusions

In this paper we provided our view on Rel-15 eV2X soft buffer performance requirements definition and made the following proposals:
Proposal #1:
Define Rel-15 eV2X soft buffer requirements for test point 12 dB.
Proposal #2:
Introduce additional test case with 2 CCs (10+20 MHz) CA configuration to verify soft combining for eV2X UEs with SL-C-RX Category 4.
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