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Introduction
Sidelink transmission mode 3 for V2X was introduced in Release 14. In this mode, the sidelink subframe used for PC5 transmission is determined based on the subframe used for transmission of the scheduling grant.
In this contribution, we discuss an associated problem that appears whenever the carriers used for downlink and PC5 have independent timings.
Timing and Mode 3 scheduling
Section 14.2.1 in [1] describes in the following way the procedure for determining the subframe used for PC5 transmission:
	For sidelink transmission mode 3,
-	The UE shall determine the subframes and resource blocks for transmitting SCI format 1 as follows:
-	SCI format 1 is transmitted in two physical resource blocks per slot in each subframe where the corresponding PSSCH is transmitted.






-	If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-V-RNTI, one transmission of PSCCH is in the PSCCH resource  (described in Subclause 14.2.4) in subframe  where  is the value indicated by "Lowest index of the sub-channel allocated to the initial transmission" associated with the configured sidelink grant (described in [8]) and  is the smallest integer which is larger than or equal to 4+m and fulfils the condition that subframe is included in  which is determined by Subclause 14.1.5. The value m is indicated by ‘Subframe offset’ field in the corresponding DCI format 5A if this field is present and m=0 otherwise.




-	If “Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource  in subframe  where  is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant.  corresponds to the value  determined by the procedure in Subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.






-	If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-V-SPS-RNTI, the UE shall consider the received DCI information as a valid sidelink semi-persistent activation or release only for the SPS configuration indicated by the SL SPS configuration index field. If the received DCI activates an SL SPS configuration, one transmission of PSCCH is in the PSCCH resource  (described in Subclause 14.2.4) in subframe  where  is the value indicated by "Lowest index of the sub-channel allocated to the initial transmission" associated with the configured sidelink grant (described in [8]) and  is the smallest integer which is larger than or equal to 4+m and fulfils the condition that subframe is included in  which is determined by Subclause 14.1.5. The value m is indicated by ‘Subframe offset’ field in the corresponding DCI format 5A if this field is present and m=0 otherwise.




-	If “Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource  in subframe  where  is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant.  corresponds to the value  determined by the procedure in Subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.



The specification uses the same subframe indexing for the reception of DCI, which is transmitted on the Uu carrier, and for the transmission of PSCCH, which is transmitted on the PC5 carrier. This is fine as long as the same carrier is used for both PC5 and Uu. However, in general these two carriers may be different and have different timings. It is unclear how a UE receiving a SL grant on DCI would proceed. It is therefore necessary to clarify the specification.
Observation:
· The specification uses the same subframe indexing for transmissions on the Uu and PC5 carriers. However, these carriers may have different timings.
To solve this problem, we propose to establish a relationship between the subframes used for transmission of DCI (Uu carrier) and for transmission of PSCCH/PSSCH (PC5 carrier). This relationship should satisfy:
· If the same carrier is used for Uu and PC5 transmission, then the behavior should be as in the existing specification.
· Transmission on the PC5 carrier should allow for sufficient processing time at the UE. 
Proposal:
· Mode 3 transmission takes place on the first valid PC5 subframe after the start of subframe n+4+m on the Uu carrier based on transmitter timing.
Below we present a TP for modifying the existing specification with the modified parts highlighted in red:
	For sidelink transmission mode 3,
-	The UE shall determine the subframes and resource blocks for transmitting SCI format 1 as follows:
-	SCI format 1 is transmitted in two physical resource blocks per slot in each subframe where the corresponding PSSCH is transmitted.




-	If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-V-RNTI, one transmission of PSCCH is in the PSCCH resource  (described in subclause 14.2.4) in the first subframe that is included in  and that starts not earlier than the beginning of subframe n+4+m in downlink transmitter timing.  is the value indicated by "Lowest index of the sub-channel allocated to the initial transmission" associated with the configured sidelink grant (described in [8]),   is determined by subclause 14.1.5, and the value m is indicated by ‘Subframe offset’ field in the corresponding DCI format 5A if this field is present and m=0 otherwise.




-	If “Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource  in subframe  where [image: ] is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant.  corresponds to the value  determined by the procedure in subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.




-	If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-V-SPS-RNTI, the UE shall consider the received DCI information as a valid sidelink semi-persistent activation or release only for the SPS configuration indicated by the SL SPS configuration index field. If the received DCI activates an SL SPS configuration, one transmission of PSCCH is in the PSCCH resource  (described in Subclause 14.2.4) in the first subframe that is included in  and that starts not earlier than the beginning of subframe n+4+m in downlink transmitter timing.  is the value indicated by "Lowest index of the sub-channel allocated to the initial transmission" associated with the configured sidelink grant (described in [8]),   is determined by subclause 14.1.5, and the value m is indicated by ‘Subframe offset’ field in the corresponding DCI format 5A if this field is present and m=0 otherwise.




-	If “Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource  in subframe  where  is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant.  corresponds to the value  determined by the procedure in Subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.



Conclusion 
In this contribution we have discussed a problem in Mode 3 scheduling in the current specification. We have observed and proposed the following:
Observation:
· The specification uses the same subframe indexing for transmissions on the Uu and PC5 carriers. However, these carriers may have different timings.

Proposal:
· Mode 3 transmission takes place on the first valid PC5 subframe after the start of subframe n+4+m on the Uu carrier based on transmitter timing.
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