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1. Introduction

The Rel-14 V2V WI [1] introduced the support of the V2V PC5 (sidelink) communication. In particular, a number of SL physical layers enhancements were made to ensure reliable operation for the V2V propagation environments. In accordance to the Rel-14 V2V WI objectives the RAN4 WG needs to specify UE demodulation requirements for the new V2V Sidelink physical channels. In the previous meetings agreements on the V2V UE demodulation requirements test cases were reached [2]:

	· Test cases and purposes
· Single-link PSSCH and PSCCH demodulation performance
· Multi-link PSSCH and PSCCH demodulation performance
· Maximum process test


In this contribution we provide our views on the V2V Maximum process test.
2. Discussion
The following RAN1 agreements on the LTE V2V processing capabilities were defined:
	· For UE capability on PSCCH/PSSCH decoding,

· UE is not expected to attempt to decode more than X PSCCHs in a subframe. UE is able to decode up to X PSCCH in a subframe.

· UE is expected to attempt to decode at least Y RBs per subframe counting both PSCCH and PSSCH decoding RBs.

· Two types of UE capability are defined

· One with (X=10, Y=100), the other with (X=20, Y=136)

· FFS on avoiding systematic dropping of SA candidates

· An additional UE decoding capabilities are defined for LTE V2V sidelink communication

· Soft buffer size for SL reception is X bits.
· The value of X is FFS

· The maximum number of sidelink transport block bits received within a TTI is set to [31704].

· The maximum number of bits of a single sidelink transport block is [31704].


The RAN1 WG is expected to continue the discussion on the remaining aspects in the Feb meeting.

In our view, RAN4 needs to verify peak processing capabilities in terms of PSCCH decoding, PSSCH decoding and also soft buffer size. The following test framework can be considered for the maximum processing capabilities definition:
Test #1: PSSCH processing capabilities verification

· Test purpose: Verify that UE is capable to perform V2V RX processing for the PSSCH with max resource allocation. Verify V2V soft buffer implementation.
· 20 MHz BW. Since UEs will always support both 10 and 20 MHz BW, there is no need to define 10 MHz test cases.
· Each V2V subframe includes 1 PSCCH and 1 wideband PSSCH transmission

· PSSCH parameters

· Full band 96 PRB resource allocation (for the max processing BW verification)

· PSSCH is transmitted using 2 TTIs. Retransmission takes place after X subframes. The value X is subject to RAN1 decision on the soft buffer size. 

· The requirements should ensure that UE stores soft bits in the buffer between the initial PSSCH transmission and its retransmission.
· PSSCH TBS = [31704] (subject to RAN1 conclusions)
· AWGN propagation conditions

· Requirement: SNR @ [1]% PSSCH BLER
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Figure 1. PSSCH processing capabilities test case

Test #2: PSCCH processing capabilities verification
· Test purpose: Verify that UE is capable to perform V2V PSCCH RX processing under its capabilities

· Separate test cases defined for the two capabilities

· Test 2a: UE is capable to decode X = 10 PSCCH per subframe. 10 MHz BW
· Test 2b: UE is capable to decode X = 20 PSCCH per subframe. 20 MHz BW

· Depending on the capability, UE will be required to pass one of the test cases

· Each subframe includes X PSCCH transmissions. 

· Adjacent PSCCH/PSSCH transmission. PSSCH is transmitted along with each PSCCC and occupies 3 PRBs

· Noise-free conditions

· Requirement: PSCCH BLER is < [1%]
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Figure 2. PSCCH processing capabilities test case

3. Conclusions

In this contribution we have provided our views on the V2V UE demodulation multiple processes test case. In summary, we make the following proposals:

Proposal #1:
Introduce separate test cases for the PSSCH and PSCCH peak processing capabilities verification.

Proposal #2:
Test 1: PSSCH processing capabilities verification
· Each V2V subframe includes 1 PSCCH and 1 wideband PSSCH transmission

· PSSCH: 96 PRB; TBS = [31704], 2TTIs; X subframes retransmission period; X is FFS

· AWGN propagation conditions

· Requirement: SNR @ [10]% PSSCH BLER

Proposal #3:
Test 2: PSCCH processing capabilities verification
· Test 2a: Verify that UE is capable to decode X = 10 PSCCH per subframe. 10 MHz BW

· Test 2b: Verify that UE is capable to decode X = 20 PSCCH per subframe. 20 MHz BW

· Each subframe includes X PSCCH transmissions. 

· Noise-free conditions

· Requirement: PSCCH BLER is < [1%]
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