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Introduction
This contribution is resubmission of [1] and shows more details on introducing sTTI to V2X mode 3.
Discussion
As explained in [1], for V2X mode 3, when traffic arrives at UE side, it needs several steps to interact with eNB especially if there is no available resources/grant for transmission, like transmission of SR, transmission of BSR and reception of sidelink grant and so on. Such procedure would require 15-20 ms latency depending on assumptions on SR periodicity and other factors based on Table A1.1-1 of [2]. Considering higher/application layer processing and sidelink transmission time, it would be quite difficult to satisfy 20ms end-to-end latency. To reduce interaction steps are surely one way to reduce mode 3 scheduling latency but it may introduce significant impact to RAN2 specs. Another way is to introduce sTTI into V2X mode 3 Uu signalling interaction, which is also mentioned by some contributions like [3]. As sTTI function is stable in current Rel.15 LTE spec, to introduce sTTI into V2X mode 3 Uu signalling interaction is reasonable and may only need small standardization effort. PC5 transmission can be still based on TTI duration due to concern on backward compatibility. The example is shown in following figure, in which SR/BSR/sidelink grant is transmitted based on sTTI duration (0.5ms) but sidelink transmission is still based on TTI duration. The latency especially on initial scheduling would be reduced by half time. 
Proposal 1: Introducing sTTI specified in Rel.15 to Uu signalling interaction of mode 3 V2X. PC5 transmission is still based on 1ms TTI duration. 
 
[image: ]
Figure 1 sTTI is used for Uu signalling interaction of V2X mode 3

Basically most features supported by current sTTI can be directly reused for V2X mode 3. For example, currently two-symbol and 7-symbol TTI durations have been specified for sTTI so it is natural to support these two durations for V2X mode 3 as well. But different sTTI duration can be configured for different traffics. For example for relatively small latency traffic, two-symbol sTTI can be configured but for relatively larger latency traffic, 7-symbol TTI can be configured. As UE knows its traffic situation better, it can report recommended TTI duration to eNB. 
Proposal 2: The eNB can configure sTTI duration for Uu signalling interaction for V2X mode 3.

For DCI format 5A which is used for scheduling PSSCH/PSCCH by eNB, its size is aligned with DCI format 0 based on current specification to reduce blind decoding times. In sTTI which introduces DCI format 7-0A and DCI format 7-1A as kind of fallback DCIs, their size seems even larger than that of DCI format 0 (see some details in Appendix part). So basically DCI format 5A can be directly used in sTTI and its size is aligned with DCI format 7-0A and DCI format 7-1A.
Proposal 3: DCI format 5A is directly used in sTTI transmission and its size is aligned with DCI format 7-0A/7-1A. 

In current specification in the following, the timing between sidelink grant to PSCCH is based on millisecond, at least for (4+m) part. In case sTTI is used as time granularity for signalling interaction, this timing should be modified based on sTTI duration. 


“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 .”.
Proposal 4: Reducing the processing time of sidelink grant and preparation of PSCCH/PSSCH for V2X mode 3.
Conclusion
In this contribution we discussed some details on introducing sTTI, our proposals are as follows, 
Proposal 1: Introducing sTTI specified in Rel.15 to Uu signalling interaction of mode 3 V2X. PC5 transmission is still based on 1ms TTI duration. 
Proposal 2: The eNB can configure sTTI duration for Uu signalling interaction for V2X mode 3.
Proposal 3: DCI format 5A is directly used in sTTI transmission and its size is aligned with DCI format 7-0A/7-1A. 
Proposal 4: Reducing the processing time of sidelink grant and preparation of PSCCH/PSSCH for V2X mode 3.
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Appendix

Table 1 Size calculation on DCI format 5A(adjacent resource allocation between SA and data)
	　
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Carrier indicator
	3
	3
	3
	3
	3
	3

	Lowest index of the subchannel allocation
	0
	2
	3
	4
	4
	5

	Frequency resource location
	0
	3
	4
	6
	7
	8

	Time gap between initial transmission and retransmission
	4
	4
	4
	4
	4
	4

	SL SPS configuration index
	3
	3
	3
	3
	3
	3

	Activation/release indication
	1
	1
	1
	1
	1
	1

	total payload size
	11
	16
	18
	21
	22
	24

	　
	　
	　
	　
	　
	　
	　

	Assumption on subchannel size in terms of PRB
	6
	5
	5
	5
	5
	5



Table 2 Size calculation on DCI format 0
	　
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Carrier indicator
	3
	3
	3
	3
	3
	3

	Flag for format0/format1A differentiation
	1
	1
	1
	1
	1
	1

	Hopping flag/RA Type 1 MSB
	1
	1
	1
	1
	1
	1

	Resource block assignment and hopping resource allocation
	5
	7
	9
	11
	12
	13

	Modulation and coding scheme and redundancy version
	5
	5
	5
	5
	5
	5

	New data indicator
	1
	1
	1
	1
	1
	1

	TPC command for scheduled PUSCH
	2
	2
	2
	2
	2
	2

	Cyclic shift for DM RS and OCC index
	3
	3
	3
	3
	3
	3

	UL index or Downlink Assignment Index (DAI)
	0
	0
	0
	0
	0
	0

	CSI request
	1
	1
	1
	1
	1
	1

	SRS request
	0
	0
	0
	0
	0
	0

	Resource allocation type
	1
	1
	1
	1
	1
	1

	Total payload size
	23
	25
	27
	29
	30
	31



Table 3 Size calculation on DCI format 7-0
	　
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Flag for UL/DL differentiation
	1
	1
	1
	1
	1
	1

	Resource block assignment
	5
	7
	9
	11
	12
	13

	Modulation and coding scheme
	5
	5
	5
	5
	5
	5

	HARQ process number
	4
	4
	4
	4
	4
	4

	New data indicator
	1
	1
	1
	1
	1
	1

	Redundancy version
	2
	2
	2
	2
	2
	2

	TPC command for scheduled PUSCH
	2
	2
	2
	2
	2
	2

	DMRS pattern
	2
	2
	2
	2
	2
	2

	Cyclic shift for DMRS and IFDMA configuration
	1
	1
	1
	1
	1
	1

	UL index
	2
	2
	2
	2
	2
	2

	Downlink Assignment Index (DAI)
	2
	2
	2
	2
	2
	2

	CSI request
	1
	1
	1
	1
	1
	1

	SRS request
	1
	1
	1
	1
	1
	1

	Beta offet indicator
	1
	1
	1
	1
	1
	1

	Cyclic Shift Field mapping table for DMRS
	1
	1
	1
	1
	1
	1

	Total payload size
	31
	33
	35
	37
	38
	39
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