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During RAN1#86, the following was agreed [1]: 
Agreement:
· When a TB is transmitted in two subframes, at least the following resource selection is supported:
· One resource is selected using the mechanism defined for the case where a TB is transmitted in one subframe.
· Selection of another resource is random under the condition that
· The selected resource shall be in the remaining subset of the outcome of step 3, and
· The selected resource shall not be in the same subframe as the first resource, and 
· The SCI shall be able to indicate the time gap between the two selected resources.
· If no resource can meet the condition for the second resource selection, a TB is transmitted only using the first resource.
Any other resource selection methods can be considered in the V2X work item, taking into account progress in ETSI, e.g. the following:
-The resource allocation follows the resource allocation when a TB is transmitted in a single subframe, but the resource is defined as a set of subchannels in two consecutive subframes.
In this paper we discuss a second resource allocation mode for two transmissions of a TB that complies with the ETSI regulations. We discuss related issues for the PHY structure in [4].
ETSI regulation
The haromized European standard ETSI EN 302 571 defines some essential requirements for equipement operating in the ITS band. The second version of this standard is currently being drafted. The latest draft of the standard [2] along with a proposed revision [3], include the following operation limits:
	Parameters
	Value

	Ton_max
	4 ms

	Toff_min
	25 ms if CBR < 0.62

	
	 if CBR ≥ 0.62

	duty cycle
	3 %


Ton_max is the limit for the maximum duration of each continuous transmission, whereas Toff_min limits the minimum time between two consecutive transmissions. Consequently, for congested scenarios (CBR ≥ 0.62) a UE may have to space two consecutive transmissions by Toff_min>100 ms, unless they take place on adjacent TTIs. This is regardless of whether the consecutive transmissions correspond to the same or different TBs. Consecutive transmissions in adjacent TTIs are allowed a long as they do not exceed the Ton_max limit. This can be used to support multiple retransmissions of a TB.
The resource (re)selection mechanism agreed so far does not provide a way of ensuring that transmissions corresponding to the same TB are performed in adjacent TTIs. We propose a simple modification of the resource (re)selection algorithm to allow for this. 
Observation:
· The current resource (re)selection algorithm cannot perform multiple transmissions of TB with the existing ETSI regulations.
Autonomous resource allocation
To ensure that LTE-V2V can efficiently use multiple transmissions of a TB while meeting the ETSI regulations regarding channel access, we believe that it is necessary to introduce a new way of performing resource selection. This new way of performing resource allocation follows the principles agreed by RAN1 in previous meetings. In the same way that, in the context of sesing and (re)selection, the term resource is used to denote a collection of adjacent subchannels (in the same TTI), we propose that the UE operates using a more general definition of resource spanning 2 consecutive TTIs in time and a certain number of subchannels in frequency. We illustrate the difference in Figure 1.
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[bookmark: _Ref462141911]Figure 1. Definition of resource spanning a single TTI (left) and two TTIs, right.
We believe that the UEs should continue perform sensing on resources of size 1 TTI x 1 subchannel. However, whenever the UE is interested in obtaining an allocation for 2 consecutive transmissions, it processes resources in groups of 2 TTIs. For this purpose, an aggregated metric for resource units of 2 TTI x 1 subchannel is defined by taking the maximum of the individual metrics for the subchannel in each of the two TTIs. 
Clearly, this type of scheduling introduces a constraint. To ensure maximum flexibility, we believe that the groups of 2 TTIs should allow for overlapping. For example, a frequency channel may be considered for TTIs 1 and 2, for TTIs 2 and 3, for TTIs 3 and 4, etc. We illustrate this in Figure 2. Note that this overlapping does not result in any additional complexity for the UE since the total number of resources is the same as when using a single-TTI resource definition.

[image: ]
[bookmark: _Ref462151059]Figure 2. Different resources spanning 2 TTIs are defined in an overlapping manner (blue and red boxes)

We propose the following simple extension of the current operation procedures to support this case:
· The UE performs sensing on resources of size 1 TTI x 1 subchannel. An aggregated metric of 2 TTI x 1 subchannel is defined by taking the maximum of the metrics of the two TTIs.
· Steps 2 and 3 in the resource (re)selection process are performed in terms 2 TTI x N subchannels, where N is the desired allocation.

Proposals:
· Proposal 1:  Autonomous resource allocation for consecutive transmissions of a TB is supported.
· The sensing metric for resource units of 2 TTI x 1 subchannel is the maximum of the individual metrics for the subchannel in each of the two TTIs.
· Resource (re)selection operates on resources of size 2 TTI x N subchannels, where N is the desired allocation.
· Overlapping 2-TTI resources are used.

Conclusions 
In this paper we have observed and proposed the following
Observation:
· [bookmark: _GoBack]The current resource (re)selection algorithm cannot perform multiple transmissions of TB with the existing ETSI regulations.
Proposals:
· Proposal 1:  Autonomous resource allocation for consecutive transmissions of a TB is supported.
· The sensing metric for resource units of 2 TTI x 1 subchannel is the maximum of the individual metrics for the subchannel in each of the two TTIs.
· Resource (re)selection operates on resources of size 2 TTI x N subchannels, where N is the desired allocation.
· Overlapping 2-TTI resources are used.
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