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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. 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 [3]-[11].
2 UE Decoding Capabilities for LTE-V2V Communication
According to the current specification TS36.213 (and agreements made by RAN1 WG at RAN1#86 meeting), the UE decoding capabilities in sidelink transmission mode 3 or 4 are as follows:

· “UE is not expected to attempt to decode more than 10 PSCCHs in a subframe.”
· “UE is not expected to attempt to decode more than 100 RBs in a subframe.”
It should be noted that this is a bound on minimum performance and in general UE may perform more decodings, however such UEs are likely to require enhanced ISIC processing. Given that enhanced ISIC receivers were not considered as a baseline for analysis we propose to keep the existing numbers. In addition, it should be noted that 10 PSCCH resources per subframe is sufficient to enable large frequency division multiplexing order even for the case of 20MHz channel. In case of lower system bandwidth, ten PSCCH decodings per subframe will result in subchannel size of 5 PRBs, which is too small to carry V2V message of 300 bytes. Therefore, we do not see the motivation to increase the number of PSCCH decoding attempts per subframe as well as amount of PRBs decoded in a subframe. In general the assumption on amount of decoded PRBs for PSCCH and PSSCH should be different. The current agreement says that “UE is not expected attempt to decode more than 100 RBs in a subframe” is rather ambiguous and may cause multiple interpretations: 1) whether it refers to the PSSCH channel only or 2) total PSCCH and PSSCH resources. In our interpretation this agreement corresponds to the maximum number of PSSCH resources UE is supposed to decode. In general this number is limited by the system bandwidth (i.e. 50 PRBs for 10 MHz and 100 PRBs for 20 MHz).
Proposal 1
· Keep current RAN1 WG agreements on UE PSCCH decoding capabilities (10 PSCCH decodings per subframe).
· Clarify that “100 RBs in a subframe” defines the total amount of PSSCH resources per subframe, i.e. UE is not expected to decode PSSCH from more than 100 RBs in a subframe at maximum system bandwidth of 20 MHz.
In addition, in Rel-12 the following agreements on the ProSe UE receiver capabilities were made:

· The maximum number of sidelink processes that a D2D UE is expected to handle is 16.
· The maximum number of sidelink transport block bits received within a TTI is set to 25456.
· The maximum number of bits of a single sidelink transport block is 25456.
However, for the V2V framework it is not clear whether the same assumptions should hold true since this topic was not explicitly discussed in RAN1. Therefore, additional agreements from RAN1 side are required to proceed with the test definitions in RAN4 WG (e.g. maximum process test case and the receiver peak processing capabilities). Therefore it is recommended to discuss the maximum TBS, maximum number of bits per TTI and also number of SL RX processes which is expected for V2V communication. According to the current RAN1 WG agreements UE may transmit at most 2TTIs per TB spaced by at most 15 subframes. Therefore in terms of sidelink reception processes the maximum possible number is 150. In practice this number is less at least for mode-4 communication. In mode-3 this value can be practical if eNB schedules transmissions accordingly. Therefore the maximum number of 150 SL reception processes can be expected for V2V communication. In terms of max transport block size, it was agreed that only QPSK and 16QAM modulations are supported for V2V communication. Assuming that maximum number of PRBs for PSSCH is 98 and TTI bundling across two subframes, the maximum possible TBS for 2 TTIs is 73712. However 2 TTIs with high data rates are unlikely to be used in V2V scenarios and therefore we recommend to limit TBS based on one TTI assumption i.e. maximum TBS is 36696.
Proposal 2
· An additional UE decoding capabilities are defined for LTE V2V sidelink communication:
· The maximum number of sidelink processes that a D2D UE is expected to handle is 150.

· The maximum number of sidelink transport block bits received within a TTI is set to 36696.

· The maximum number of bits of a single sidelink transport block is 36696.

· The maximum number of sidelink processes with maximum TBS size that a D2D UE is expected to handle is 15.

3 Conclusions

In this contribution, we discussed UE decoding capabilities for LTE V2V communication. Based on the discussion we have following proposals:
Proposal 1

· Keep current RAN1 WG agreements on UE PSCCH decoding capabilities (10 PSCCH decodings per subframe).
· Clarify that “100 RBs in a subframe” defines the total amount of PSSCH resources per subframe, i.e. UE is not expected to decode PSSCH from more than 100 RBs in a subframe at maximum system bandwidth of 20 MHz.

Proposal 2
· An additional UE decoding capabilities are defined for LTE V2V sidelink communication:

· The maximum number of sidelink processes that a D2D UE is expected to handle is 150.

· The maximum number of sidelink transport block bits received within a TTI is set to 36696.

· The maximum number of bits of a single sidelink transport block is 36696.

· The maximum number of sidelink processes with maximum TBS size that a D2D UE is expected to handle is 15.
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