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1 Introduction

In the RAN4 #80Bis meeting, initial discussion of V2V requirements were started, and general agreement on the scope of demodulation performance tests were captured in WF[1] as follows;

· Test cases and purposes
· Single-link PSSCH and PSCCH demodulation performance
· Capability to handle high CFO
· Capability to handle high and low Doppler spread
· Capability of PSCCH DMRS blind detection
· Multi-link PSSCH and PSCCH demodulation performance
· Capability to perform simultaneous reception of multiple V2V links with different propagation conditions (time offset, carrier frequency error, delay spread, Doppler spread)
· Capability to perform reception of links with max power imbalance
· Maximum process test
In this contribution, we provide our views on maximum process test of V2V based on agreed WF.
2 Discussion

The purpose of existing maximum Sidelink process test of D2D is to verify the maximum number of Sidelink processes and the maximum number of bits per TTI supported by the UE. Unfortunately, there is no concrete agreement about V2V UE capability in in RAN1/RAN2 until now. Anyway, we think that current existing UE capability of ue-CategorySL-C should be changed to support up to 20MHz CBW on Rel-14 V2V, while Rel-12 D2D only support up to 10MHz CBW.

In Table 1, we captured current existing UE capability of Sidelink from TS36.306 for information.
Table 1: Reception and transmission physical parameter values set by ue-CategorySL-C
	UE SL-C Category
	Maximum number of SL-SCH transport block bits received within a TTI 
	Maximum number of bits of a SL-SCH transport block received within a TTI
	Maximum number of SL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of a SL-SCH transport block transmitted within a TTI
	Maximum number of supported layers for spatial multiplexing in SL-C

	SL-C Category 1
	25456
	25456
	25456
	25456
	1


In our understanding based on current RAN1 spec of TS36.213, decision of maximum number of SL-SCH transport block within a TTI depend on following aspects;

· Maximum effective coderate in initial transmission : 0.931

· Maximum modulation order of Sidelink : 16QAM

For Rel-12 D2D, since total 50 PRB(10MHz CBW) and 2 RS symbols are used, maximum available Sidelink transport block size can be calculated as follows;
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Eq. 1
Therefore, we think that MCS23 of 25456 (ITBS=21) bits which is maximum value (including CRC bits) not exceeding 26812 in transport block size table of 36.213 is selected for maximum number of SL-SCH transport block bits of Rel-12 D2D UE.

We expect that same procedure can be applied for Rel-14 V2V under the consideration about physical layer changes and detailed values are as follows;
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Eq.2
· 96 : maximum available PSSCH PRB for 20MHz CBW

· 12:# of subcarrier per PRB

· 4:bit/symbol for maximum modulation order of 16QAM
· (14-4):maximum available OFDM symbol for PSSCH

· 0.931:upper bound of coderate
Therefore, MCS20 of 40576 (ITBS=19) bits which is maximum value (including CRC bits) not exceeding 42900 in transport block size table of 36.213 is selected for Rel-14 V2V as shown in Table 2. 
Table 2: Expected physical parameter values set by ue-CategorySL-C
	UE SL-C Category
	Maximum number of SL-SCH transport block bits received within a TTI 
	Maximum number of bits of a SL-SCH transport block received within a TTI
	Maximum number of SL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of a SL-SCH transport block transmitted within a TTI
	Maximum number of supported layers for spatial multiplexing in SL-C

	SL-C Category 1
	25456
	25456
	25456
	25456
	1

	[SL-C Category 2]
	[40576]
	[40576]
	[40576]
	[40576]
	1


We also think that discussion about V2V UE capability might be premature, since maximum supported bits are completely depends on RAN1/RAN2 decision. Anyway, since maximum process test is tightly coupled with V2V UE capability, we should have some perspective to make progress within limited time frame. Based on our understanding and analysis, we think that maximum available MCS seems MCS20 for Rel-14 V2V.
Proposal 1. Use MCS20 as baseline for maximum process test

For maximum number of sidelink process, we think that current existing value of 16 can be reused although exact value can be depend on RAN1/RAN2 decision.

In addition to above statements, RAN1 introduced following additional restriction on PSCCH of sidelink transmission mode 3 or 4 which are used for V2V transmission.

· not expected to attempt to decode more than 10 PSCCHs in a subframe.   

· not expected attempt to decode more than 100 RBs in a subframe.   

· not expected to combine PSCCH transmitted in different subframes.   

· not required to perform PSSCH-RSRP measurement in a subframe that occurs before the reception of a successfully decoded associated SCI format 1.
For test coverage, if we recall the purpose of maximum sidelink process test, above conditions should also verified especially 1st bullet which is tightly related with V2V UE baseband modem processing capability.
Proposal 2. Up to 10 PSCCH decoding capability in a subframe should also be considered.
If we agree on proposal 2, we need to consider how to define test methodology. There might be 2 options for test methodology as follows;
Option 1. Separated 2 test – one for maximum sidelink process test, the other for 10 PSCCH decoding capability test
Option 2. Joint test to verify both maximum process and 10 PSCCH decoding capability
From our point of view, we prefer to take option 2 with single joint test to reduce total number of test requirement.
Proposal 3. Use joint test to very both maximum process and 10 PSCCH decoding capability for maximum sidelink process test.
For detailed test methodology, we can still take existing methodology of Rel-12 D2D in following aspects;

· Use 16 Active sidelink Tx UE which can be updated based on future RAN1/2 decision.
· For PSSCH resource allocation, fully allocated to verify maximum number of bits per TTI, if possible.
· Static propagation condition / no external noise sources to remove external factors impact on its performance.
In addition to above aspects, to verify up to 10 PSCCH decoding capability on V2V UE receiver, some kind of modification should be applied. In Figure 2, we present some example of pool configuration of maximum sidelink process test for V2V to cover above all mentioned factor.
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Figure 1. Example of pool configuration of V2V maximum sidelink process test
From example of Figure 1, both example A and B use 2 pool configuration – One is to check 10 PSCCH decoding capability and the other is check maximum processing capability. In case of example A, we select shortest subframe configuration within subframe bitmap configuration defined in RAN2 to verify maximum processing capability. Anyway, example A require too complex test configuration especially in used number of RMCs. Also, if we consider quantized subchannel size of V2V, such configuration can’t use total CBW fully. Therefore we prefer pool configuration such as example B. Current available subframe bitmap and subchannel size of V2V are present for information.
Current specified subframe bitmap of V2V
SubframeBitmapSL-r14 ::=    CHOICE { 

  bs16-r14                BIT STRING (SIZE (16)), 

  bs20-r14                BIT STRING (SIZE (20)), 

  bs100-r14                BIT STRING (SIZE (100)) 

}
Current specified subchannel size of V2V

sizeSubchannel-r14          ENUMERATED { 

                    n4, n5, n6, n8, n9, n10, n12, n15, n16, n18, n20, n25, n30, 

                    n48, n50, n72, n75, n96, n100, spare13, spare12, spare11, 

                    spare10, spare9, spare8, spare7, spare6, spare5, spare4,  

                    spare3, spare2, spare1},
Based on our previous proposal and example B of pool configuration, we present FRC for PSCCH for maximum sidelink process test in Table 2.

Table 2: Example FRC of PSSCH for maximum sidelink processes test

	Parameter
	Unit
	
Value

	Reference channel 
	
	CD.X1 TDD
	CD.Y1 TDD
	CD.X2 TDD
	CD.Y2 TDD

	Channel bandwidth
	MHz
	10
	20
	10 
	20

	Allocated resource blocks for PSSCH
	
	3
	8
	48
	96

	Subcarriers per resource block
	
	12
	12
	12
	12

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

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM

	Transport Block Size
	
	1288
	3496
	20616
	40576

	Transport block CRC

	Bits
	24
	24
	24
	24

	Maximum number of HARQ transmissions
	
	2
	2
	2
	2

	Binary Channel Bits (see Note 1,2)
	Bits
	1296
	3456
	20736
	41472

	Max. Throughput averaged over one sc-period (bits/sc-period)
	
	1288
	3496
	20616
	40576

	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 per HARQ transmission.

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).


3 Conclusion
In this contribution, we provide our views on V2V single-link demodulation requirements. Based on our analysis, we propose followings;
Proposal 1. Use MCS20 as baseline for maximum process test
Proposal 2. Up to 10 PSCCH decoding capability in a subframe should also be considered.
Proposal 3. Use joint test to very both maximum process and 10 PSCCH decoding capability for maximum sidelink process test.
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Annex A. MCS and Target Code Rate of Rel-14 V2V
Table 3: MCS and Target Code Rate of Rel-14 V2V
	IMCS
	Qm'
	ITBS
	48 RB for 10MHz
	96 RB for 20MHz

	
	
	
	Ninfo
	Ch. Bit
	CR
	Ninfo
	Ch. Bit
	CR

	0
	2
	0
	1320
	11520
	0.115 
	2664
	23040
	0.116 

	1
	2
	1
	1736
	11520
	0.151 
	3496
	23040
	0.152 

	2
	2
	2
	2152
	11520
	0.187 
	4264
	23040
	0.185 

	3
	2
	3
	2792
	11520
	0.242 
	5544
	23040
	0.241 

	4
	2
	4
	3496
	11520
	0.303 
	6968
	23040
	0.302 

	5
	2
	5
	4264
	11520
	0.370 
	8504
	23040
	0.369 

	6
	2
	6
	4968
	11520
	0.431 
	9912
	23040
	0.430 

	7
	2
	7
	5992
	11520
	0.520 
	11832
	23040
	0.514 

	8
	2
	8
	6712
	11520
	0.583 
	13536
	23040
	0.588 

	9
	2
	9
	7480
	11520
	0.649 
	15264
	23040
	0.663 

	10
	2
	10
	8504
	11520
	0.738 
	16992
	23040
	0.738 

	11
	4
	10
	8504
	23040
	0.369 
	16992
	46080
	0.369 

	12
	4
	11
	9528
	23040
	0.414 
	19080
	46080
	0.414 

	13
	4
	12
	11064
	23040
	0.480 
	22152
	46080
	0.481 

	14
	4
	13
	12216
	23040
	0.530 
	24496
	46080
	0.532 

	15
	4
	14
	13536
	23040
	0.588 
	27376
	46080
	0.594 

	16
	4
	15
	14688
	23040
	0.638 
	29296
	46080
	0.636 

	17
	4
	16
	15840
	23040
	0.688 
	31704
	46080
	0.688 

	18
	4
	17
	17568
	23040
	0.763 
	35160
	46080
	0.763 

	19
	4
	18
	19080
	23040
	0.828 
	37888
	46080
	0.822 

	20
	4
	19
	20616
	23040
	0.895 
	40576
	46080
	0.881 

	21
	4
	19
	20616
	23040
	0.895 
	40576
	46080
	0.881 

	22
	4
	20
	22152
	23040
	0.961 
	45352
	46080
	0.984 

	23
	4
	21
	24496
	23040
	1.063 
	48936
	46080
	1.062 

	24
	4
	22
	25456
	23040
	1.105 
	51024
	46080
	1.107 

	25
	4
	23
	27376
	23040
	1.188 
	55056
	46080
	1.195 

	26
	4
	24
	29296
	23040
	1.272 
	59256
	46080
	1.286 

	27
	4
	25
	30576
	23040
	1.327 
	61664
	46080
	1.338 

	28
	4
	26
	35160
	23040
	1.526 
	71112
	46080
	1.543 


Example A using 16 Subframe pool
Pool 1 : bs16-r14=0x8800
Pool 2 : bs16-r14=0x77FF
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Example B using bs100-r14 Subframe bitmap
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