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1 Introduction
At the RAN Meeting #73, the work item on sidelink based V2V communication was completed. The corresponding maintenance work has been started at the RAN1#86bis meeting. At the last RAN1 WG meeting, the following was agreed in terms of UE decoding capabilities for LTE V2V communication [1]:

	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].


In this contribution, we discuss remaining open issues on UE decoding capabilities (PSCCH/PSSCH) for LTE V2V communication. Our views on other V2X communication aspects are provided in [2]-[9].

2 UE Decoding Capabilities for LTE-V2V Communication
2.1 Transport Block Size Considerations

For LTE-V2V communication, the maximum transmission bandwidth that can be occupied by V2V transmitter in single TTI is 96 PRBs in case of 20MHz bandwidth. The modulation order is restricted to 16QAM. Therefore assuming single layer sidelink transmission the maximum transport block size that can be received by UE can be calculated as follows: 8 symbols x 96 PRBs x 4 (16QAM) x 12 REs = 36864 (or 41472 if AGC overhead is not taken into account, i.e. 9 symbols per subframe). The closest values in LTE TBS table below around these values are [31704, 35160, 37888, 40576]. However, since the UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.931 (34320, 38610), the maximum number of bits of a single sidelink transport block could be either equal to 31704 or 37888 (depending on AGC assumption). Given that one symbol should be taken into account for AGC operation, we suggest the maximum number of bits of a single sidelink transport block to be 31704.
Proposal 1
· Remove brackets from current RAN1 agreement on maximum number of sidelink transport block bits received within a TTI and a maximum number of bits of a single sidelink transport block, i. e. confirm the following agreement:
· 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.
2.2 Soft Channel Bits Buffer Size Considerations
According to the current RAN1 WG agreements, UE may transmit at most 2 TTIs per TB spaced by at most 15 subframes. Assuming full bandwidth transmissions, the maximum possible number of processes is 15. For the proposed maximum TBS per TTI, the maximum number of soft channel bits in this case is 31704*15 = 475560. Therefore, the minimum requirement on size of soft channel bits buffer per LTE-PC5 carrier is 475560 soft channel bits.

Proposal 2
· The minimum size of soft channel bits buffer per LTE-PC5 carrier is 475560.

Note that in case of two sidelink carriers, this number can be scaled two times to allow independent buffers per carrier. However, given that this number was derived under 20 MHz carrier assumption and RAN4 is considering to define 2 x 10MHz intra-band contiguous carrier aggregation, we think that this soft channel bits memory size is sufficient to cover this case.
2.3 Systematic Dropping of SA Candidates

Another issue that was raised at the previous meeting is potential systematic decoding/dropping of the same PSCCH transmissions, when UE is not capable to decode more than certain number of PSCCH decoding. We would like to note that decoding capabilities should be interpreted as a minimum requirement that UE should satisfy. In other words, UE is not constrained in any way to perform more decoding attempts, if it is capable.

In addition, we think that UE capability to decode 10/20 PSSCH decoding per subframe already provides possibility to allocate large number of PSCCH resources and enable high frequency division multiplexing order, which is unlikely to be used in practice. Therefore, instead of defining rule to determine PSCCH resources for decoding, we prefer to leave these aspects up to UE implementation. Note that even if some rule is introduced, it may happen that UE (following this rule) may drop decoding of high priority transmission. The correct way to avoid such a problem is the proper system configuration of resources.

Proposal 3
· The proper configuration of sidelink resources is used to avoid potential systematic dropping of PSCCH transmission.
3 Conclusions

In this contribution, we discussed remaining details of UE decoding capabilities for LTE V2V communication. Based on the discussion we have the following set of proposals:
Proposal 1
· Remove brackets from current RAN1 agreement on maximum number of sidelink transport block bits received within a TTI and a maximum number of bits of a single sidelink transport block, i. e. confirm the following agreement:
· 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.
Proposal 2
· The minimum size of soft channel bits buffer per LTE-PC5 carrier is 475560.

Proposal 3
· The proper configuration of sidelink resources is used to avoid potential systematic dropping of PSCCH transmission.
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