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1 Introduction

In RAN1 #87 meeting, a good progress was made on UE capability for V2X. 

Agreements:

· 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].
One open issue is how to drop SA candidates, e.g. in case the number of SA is beyond the capability of UE due to limit on SA decoding and/or PSSCH decoding. Dropping certain SA and scheduled PSSCH also happens in case the total number of PRB of scheduled PSSCHs beyond the upper limit Y. Since it was decided to define the exact soft buffer operations, soft buffer size, maxim TB size and maximum number of bits of the TBs in a TTI need to be decided. In this contribution, we provide our views on the above open issues. 
2 SA/PSSCH dropping
Dropping a SA and corresponding PSSCH includes two cases. Case 1 is for the case that UE has the capability to decode up to 10 SA but the transmission pool is configured with 20 sub-channels. UE cannot decode up to 10 SA candidates in this case. Case 2 is that total number of scheduled PRBs by the up to 10 decoded SA is beyond UE capability.  We discuss the two cases separately.  
Case 1: Dropping by limit on SA decoding
It is RAN1 understanding that a UE is not required to decode more than one SA in a SA candidate resource. For a transmission pool is configured with 20 sub-channels, up to 20 SA decoding is needed for better performance. However, for a UE with capability of up to 10 SA decoding, only 10 SA candidates can be decoded. Several criteria can be considered to select 10 SA candidates. UE should avoid symmetrically drop a particular SA candidate. Otherwise a critical message if existed scheduled by this SA candidate may be completely overlooked. If a UE decode a SA for initial transmission successfully, it is possible to avoid decoding of the SA for retransmission of the same TB. There may exist other UE using the same SA as the retransmission resource, however, such other UE are likely far away thanks to the sensing based resource reselection. Further, if a SA indicate the same resource is reserved in next transmission period, UE may decide to continuous decode the same SA resource or hop to other SA resource based on the service information of the decoded SA, e.g. priority. Given there can be multiple considerations to decide the subset of SA for decoding, different criteria may fit with different use scenarios, it is better to leave such behavior to UE implementation. 
Case 2: Dropping due to limit on total number of PRBs of PSSCH

Within the SA decoding capability, it is still possible that total number of PSSCH PRBs scheduled by decoded SA is beyond UE capability. E.g. two SAs each scheduling 75 PRBs may partially overlap, which results in 150PRBs for PSSCH and is beyond UE capability. In such cases, since UE already decode SA and knows some information, e.g. priority of the message, it is possible for UE to behave correspondingly. For example, UE may prioritize decoding of high priority message. Another example is, if it is a retransmission, and if UE already decode the message by the initial transmission, UE may select to decode PSSCH scheduled by other SAs. Again, it is better to avoid systematically drop the same PSSCH, otherwise UE loss the information from a particular UE continuously. Given there can be multiple considerations to decide the subset of SA for decoding, different criteria may fit with different use scenarios, it is better to leave such behavior to UE implementation.
Proposal 1:

· Up to UE implementation to handle dropping a SA and/or a PSSCH.
3 Soft buffer handling

In TS 36.306, the D2D UE capability of ue-CategorySL-C is defined as follows:

Table 4.1B-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


The maximum TB size for V2V is bounded as 
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· 96: Maximum available PSSCH PRBs
· 12: Number of subcarriers per PRB

· 4: Bits per symbol for maximum modulation order of 16 QAM

· 8: Maximum available OFDM symbols for PSSCH in a subframe (e.g., except 4 RS symbols, the last symbol and the first symbol for AGC)
· 0.931: Maximum effective channel code rate (in an initial transmission)
Further, according to the MCS/TBS table in 36.213, for number of PRB 96, the maximum TBS applicable is TBS entry 16, i.e. 31704. The maximum TB size 25456 of D2D is divided into 5 code block according LTE coding chain. However, 6 code blocks are needed for TB size 31704, i.e. (31704+24)/(6144-24) ≈ 5.18. Due to the one more code block required for V2V device, hardware changes are expected over D2D device. Since V2V is specified as an extension of D2D, it is beneficial to maximize hardware reuse for V2V and D2D. 
The maximum TB size still requiring 5 code blocks is 29296 among the TBS supportable with 96 PRBs, which is just 2408 bits smaller than 31704. The impact on peak data rate is neglectable. In fact, maximum packet size is only 1200B for the use case in TR 22.885, so TBS 29296 is more than enough for Rel-14 V2X transmissions. In a normal V2V scenario, there are large number of cars in a near area and all of them needs to share the carrier and send traffic. In this sense, it is quite dangerous for a car to send a quite big packet targeting peak data rate since the packet is likely collided with other cars somewhere. In conclusion, we think TB size 29296 can be a good value to significantly reduce hardware changes while does not incur real impact on peak data rate. 
Proposal 2:

· The maximum number of bits of a single sidelink transport block is 29296.

· The maximum number of sidelink transport block bits received within a TTI is set to 29296.

As to soft buffer size, there was discussion in RAN1#87, and a temporal formula is introduced, i.e. [15*3*max.TBsize]. ‘3’ is originally introduced to account for 1/3 turbo coding. However, a difference is cellular LTE assume a packet can be retransmitted multiple times while a V2V packet only transmits at most 2 times. From soft bits storing point of view, soft bits needs to be stored if the initial transmission is not correct. Then, after retransmission is recieved, UE can directly do soft buffer combining and decoding, make a final decision on whether the packet is correct according to CRC check, then either pass the packet to high layer or drop the packet. In brief, no more soft buffer bits needed for the retransmission. 
Since only initial transmission requires soft bits storing, the maximum soft buffer size in a TTI is right the maximum number of coded bits assuming 96 PRBs and 16QAM. However, regarding the number of symbols, it is better to assume 10, since 10 symbols are assumed in rate matching, i.e. only excluding 4 DMRS symbols for total 14 symbols. If assuming 8 symbols to derive soft buffer, complicated buffer handling is needed to fit 10-symbol rate matched soft bits into buffer dimension by 8 symbols. ‘15’ stands for the number of parallel HARQ processes since the time gap between the 2 transmissions of a TB is at most 15. Based on the analysis, the soft buffer size is 
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Proposal 3:

· Soft buffer size for V2V SL reception is 691200 bits
4 Conclusions
In this contribution, we provide our views on UE capability. We prefer to maximize reuse of D2D hence avoid large hardware change. We make following proposals.  
Proposal 1:

· Up to UE implementation to handle dropping a SA and/or a PSSCH.
Proposal 2:

· The maximum number of bits of a single sidelink transport block is 29296.

· The maximum number of sidelink transport block bits received within a TTI is set to 29296.

Proposal 3:

· Soft buffer size for V2V SL reception is 691200 bits
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