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1 Introduction

In WID RP-170798, one of the objectives defined for eV2x is
3. Study the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. [RAN1, RAN2] 

In this contribution, we discuss the detailed aspect of sTTI.
2 Discussion
As being discussed in RAN1 [1]

 REF _Ref489443809 \r \h 
[2], due to the concern on large overhead for AGC and guard period, this paper focuses only on 7-symbol sTTI instead of on 2-symbol sTTI. Therefore, when network or UE selects resources, there is another dimension which is not considered in Rel-14, i.e., short or long TTI. Due to this, another type of resource selection mode is needed.
Proposal 1 Introduce mode-5 (for network scheduled mode) and mode-6 (for UE autonomous selection mode) for short TTI in Rel-15 eV2x.

2.1 Mode-5: Network scheduled mode
In Rel-14, in order for network to be aware of the QoS requirement of each LCG, network would pre-define the associated PPPP value for each LCG via the following IE:

LogicalChGroupInfoList-r13 ::=

SEQUENCE (SIZE (1..maxLCG-r13)) OF SL-PriorityList-r13

Observation 1 In Rel-14 mode-3, network configures the mapping between LCG and associated PPPP value.
Here in Rel-15, another characteristic of PC5 QoS is the necessity of sTTI, which can be somehow translated into latency requirement. Although it is agreed in RAN2#96 that,
=>
RAN2 will not optimize the LCP procedure to specifically take into account latency of packets.  We will follow the PPPP priority in the LCP procedure.  RAN2 thinks and assumes that the ideal configuration should be that PPPPs are mapped in the latency requirement order.  

PPPP by its current shape as a value between 1 and 8, cannot directly reflect the necessity of short TTI based transmission or not (i.e., hardly to define which PPPP value(s) would need short TTI or not). 
Observation 2 The Rel-14 PPPP definition cannot directly reflect necessity of short TTI based transmission.

For cellular network, it is agreed in RAN2#97 that up to network to configure the allowed TTI for each logical channel in LTE sTTI topic:
Agreement:

- Logical channel can be configured to use to one or more TTI duration(s).  

- The mapping of LCH to TTI duration(s) is configured by RRC
Observation 3 For LTE sTTI transmission, network configures a mapping between uplink logical channel and allowed TTI length.

Therefore, a scheme is needed in order for network to configure the TTI length preference for each logical channel in an explicit way, and one simple solution is to reuse the cellular framework.
Proposal 2 For network scheduled mode in Rel-15 eV2x, network decides on the TTI length to use.
2.2 Mode-6: UE selected mode
In Rel-14, it is MAC layer to indicate PHY layer the number of subchannels, which is used as an input for PHY to do sensing and then the sensing result on the available resource set is reported to MAC layer. According to TS 36.213 section 14.1.1.6
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 the number of sub-channels to be used for the PSSCH transmission in a subframe, 
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 the resource reservation interval, and 
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 the priority to be transmitted in the associated SCI format 1 by the UE are all provided by higher layers.
Observation 4 In Rel-14 mode-4, the number of subchannels to sense is provided by MAC layer as an input to PHY layer.

And then in Rel-15, another dimension of TTI length is introduced, which would motivate another type of resource selection mode as mentioned above, and surely would cause a different way of sensing, i.e., sensing on short TTI instead of long TTI. To do this kind of sensing, input is needed by PHY layer w.r.t.

· Input-1: Whether short TTI based sensing is needed;

· Input-2: What is the number of continuous sub-channel to sense, if short TTI sensing is needed;

Being related to the QoS requirement, this kind of input cannot be derived by PHY layer itself, and should be provided by MAC layer similarly. MAC layer can decide on it based on the characteristic of logical channel(s) with available data, e.g.,
· When long TTI is allowed by logical channel(s) with available data, long TTI is indicated with associated number of sub-channel;

· When short TTI is allowed by logical channel(s) with available data, short TTI is indicated with associated number of sub-channel;

Proposal 3 For UE selected mode in Rel-15 eV2x, UE decides on the TTI length to use.

Proposal 4 For UE selected mode in Rel-15 eV2x, MAC layer should provide input to PHY layer w.r.t. 1) whether long/short TTI based sensing is needed, and 2) if needed what is the associated number of continuous sub-channels to sense.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
In Rel-14 mode-3, network configures the mapping between LCG and associated PPPP value.
Observation 2
The Rel-14 PPPP definition cannot directly reflect necessity of short TTI based transmission.
Observation 3
For LTE sTTI transmission, network configures a mapping between uplink logical channel and allowed TTI length.
Observation 4
In Rel-14 mode-4, the number of subchannels to sense is provided by MAC layer as an input to PHY layer.


Based on the observations, we propose:
Proposal 1
Introduce mode-5 (for network scheduled mode) and mode-6 (for UE autonomous selection mode) for short TTI in Rel-15 eV2x.
Proposal 2
For network scheduled mode in Rel-15 eV2x, network decides on the TTI length to use.
Proposal 3
For UE selected mode in Rel-15 eV2x, UE decides on the TTI length to use.
Proposal 4
For UE selected mode in Rel-15 eV2x, MAC layer should provide input to PHY layer w.r.t. 1) whether long/short TTI based sensing is needed, and 2) if needed what is the associated number of continuous sub-channels to sense.
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