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1   Background
In last meeting, test cases design for soft buffer, eBN synchronization and SDR tests were discussed and agreements are captured in [1]:
· PSSCH decoding processing test
· Background
· Maximum number of bits per TTI
· 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 total SL soft buffer size is 737280.
· Test purpose
· Verify SL soft buffer management and the maximum number of bits per TTI supported by the UE
· Introduce new test case for PSSCH decoding capability requirement
· eNB synchronization source based test
· Background
· eNB synchronization source were introduced for V2X UE
· Test purpose
· Verify UE demodulation for PSCCH/PSSCH performance base on eNB synchronization source
· Definition for performance requirement
· Option 1: do not define test case. 
· Option 2: define test case with [x] Ts TO and [y] Hz FO
· Option 2-1: Reuse GNSS based performance requirements (only introduce test case) 
· Define 2-2: define new performance requirements
· FFS resource pool configuration by eNB
· Need to investigate PSCCH/PSSCH performance based on eNB synchronization source
· WAN SDR test activated V2X communication
· Background

· V2X UE can transmit and receive packets by Uu and PC5 simultaneously

· Test purpose
· Check impact performance for WAN and V2X
· Definition for performance requirement
· Option 1: do not define test case
· V2X UE has separate soft buffer size for V2X, and priority between WAN and V2X is signaled by PPPP
· Option 2: define test case
· Option 2-1: define new test configuration
· Option 2-2: reuse legacy WAN SDR test + V2X PSSCH decoding processing test (V2X UE will be tested by two test simultaneously, and pass each existing requirement)

· Need further analysis and test methodology
In this contribution, we discuss the corresponding requirements.
2   Discussion

For V2X performance requirements, it is agreed to introduce PSBCH demodulation tests and PSSCH/PSCCH decoding capability tests. However, there are still some other issues which are not clear enough. In this section, we will discuss these issues in the following sections.
2.1   Soft buffer test
This kind of test is also called PSSCH decoding processing test [1] and PSSCH decoding processing capability test [2].
Detailed RAN1 agreements in RAN1#88:
Agreements:

· Remove the bracket and confirm the followings:

· 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 total SL soft buffer size is 737280 (=96*12*10*4*16)
Test purpose
The test purpose is captured in [1] as:
· Test purpose

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

So there are two aspects to be verified:
· SL soft buffer management
· Maximum number of bits per TTI supported by UE
Simulation assumptions were agreed in last meeting [2]:
· Test #1: PSSCH decoding processing capability test

The simulation assumptions for Test#1 are presented in Table 1 and Table 2.

Table 1: Proposed simulation assumptions for Test #1
	Test/Simulation parameter
	Unit
	Proposals

	Channel bandwidth
	MHz
	20

	Propagation Condition
	
	AWGN

	Sidelink UE #i,

0 < i < 15
	Sidelink transmission
	
	PSCCH+PSSCH

	
	Timing offset
	Ts
	0

	
	Frequency offset
	Hz
	0

	
	Number of PSSCH transmissions
	
	2

	
	# of subframe regarding two retransmission
	subframe
	16

	
	Allocated RB for PSCCH
	ith subframe
	2

	
	PSSCH RMC
	ith subframe
	96 PRBs with MCS17(16QAM)

	
	Antenna configuration
	
	1x2

	Performance metric(see Note 1)
	SNRPSSCH @ [10]% BLER

	Note 1: The performance metric is used for simulation evaluation.


Table 2 Proposed FRC for Test #1

	Parameter
	Unit
	Value

	Reference channel 
	
	CD.11

	Channel bandwidth
	MHz
	20

	Allocated resource blocks
	
	96

	DFT-OFDM Symbols per subframe (see Note 1)
	
	9

	Modulation
	
	16QAM

	Transport Block Size
	
	31704

	Transport block CRC

	Bits
	24

	Number of PSSCH transmissions
	
	2

	Binary Channel Bits (see Note 2)
	Bits
	41472

	Note 1: PSSCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211. 
Note 2: Binary Channel Bits are calculated under assumption of 9 symbols.
Note 3: If more than one Code Block is present, an additional CRC sequence of L = 24 bits is attached to each Code Block (otherwise L = 0 bit).


Simulation results are given in Figure 1. 
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Figure 1: PSSCH simulation results
Test metric
There are two ways to define the test metric:
· Option 1: BLER for UE,  i.e. less than [5]% without external noise
· Option 2: operating SNR at [30]% BLER with external noise
For option 1, we should guarantee UE cannot decode without retransmission. For option 2, the performance separation between with and without retransmission should be large enough. From the simulation results, we can see that the performance gap between with and without retransmission is large. So we propose to use option 2 as the test metric.
Proposal 1: Use operating SNR at [30]% BLER with external noise as the test metric.
2.2   eNB synchronization
Fore eNB synchronization, timing and frequency synchronization accuracy is different. From UE demodulation point of view, since the timing offset and frequency offset estimation and compensation have already been verified, there are no additional key implementations. The “single DMRS” estimation can handle frequency offset about 14 kHz, which is big enough for additional frequency offset. So there are no new UE behavior to be verified. 
Proposal 2: Do not define new test case under eNB synchronization.
2.3   SDR tests
For simultaneous Uu and PC5 operation in different carriers, RAN1 agreements are listed below:
<Simultaneous Uu and PC5 operations in different carriers>

Agreements in RAN1#86bis:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.

· RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX. RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).
· For case 1, RAN1 assumes no physical layer solution is needed.

Working assumption:
· When UL TX overlaps in time domain with SL TX in different carrier frequency, 

· The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.
· Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.

Agreement in RAN1 #88:

The following Working Assumption from RAN1#87 is confirmed:

· When UL TX overlaps in time domain with SL TX in different carrier frequency, 

· The UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power.
· Note that UL TX power is always prioritized if PPPP threshold is set to the highest value.
From RAN1 agreements, we can see that there are some differences for simultaneous Uu and PC5 operation in different carriers and CA operations. There exist priorities for WAN and V2X and PPPP threshold can be configured according to UE settings.
In last meeting, there are two options for SDR tests:
· Option 1: do not define test case

· V2X UE has separate soft buffer size for V2X, and priority between WAN and V2X is signaled by PPPP

· Option 2: define test case

· Option 2-1: define new test configuration

· Option 2-2: reuse legacy WAN SDR test + V2X PSSCH decoding processing test (V2X UE will be tested by two test simultaneously, and pass each existing requirement)

Since V2X UE has separate soft buffer size and UE category, we don’t need to specify these cases.
Propose 3: Deprioritize SDR tests for V2X performance requirements.
3   Conclusions
In this contribution, we analyze V2X performance requirements and propose that:
Proposal 1: Use operating SNR at [30]% BLER with external noise as the test metric.
Proposal 2: Do not define new test case under eNB synchronization.
Propose 3: Deprioritize SDR tests for V2X performance requirements.
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