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Introduction
Email discussion Summary in #RAN1 85 meeting [1]: 
[bookmark: _GoBack]Proposal on point 1: 
· UE skips sensing at least on the subframes used for its own transmissions.
· FFS how this is reflected in the resource (re)selection, e.g., whether/how to exclude the subframes for which sensing result (including information gathered from both energy measurement and SA decoding) is not available at least in case of SA and data are transmitted in the same subframe.
Proposal on points 2&3:
· Discuss in RAN1#86 whether the following is needed.
· UE is not required to transmit PSCCH at TTI n+c with c<cmin.
· FFS the exact value of cmin.
· c <= d <= dmax
· FFS how dmax is determined to fulfil the latency requirement of the packet to transmit, e.g., whether dmax is dependent of the priority level.
· Discuss in RAN1#86 whether further clarification is needed on the time reference of resource reselection, e.g., including the proposal in R1-165909.
Proposal on points 4&5:
· Continue discussion in RAN1#86 on “e,” including the following proposal discussed in this email discussion:
· A receiver UE decoded an SA assumes that the same frequency resource is reserved by the SA transmitter UE at TTI n + d +P*j for j=i, 2*i, …, J*i.
· P=100
· FFS details of J, e.g., whether it is explicitly signalled in the SA, J is fixed in the specification (including fixed to 1).
· FFS details of i, e.g., whether it is explicitly signalled in the SA, (pre)configuration can be used to restrict the selection of i, i is fixed in the specification, or it is an integer between 0 and 10.

In this contribution, the above open issues are further discussed.
Discussion
1.1. Resource (re)selection
There is one open issue in the email discussion summary after last meeting:
Open issue 1: FFS how this is reflected in the resource (re)selection, e.g., whether/how to exclude the subframes for which sensing result (including information gathered from both energy measurement and SA decoding) is not available at least in case of SA and data are transmitted in the same subframe.

First, comparing with total candidate resource set, we think the number of resource in TX sub-frames is relatively limited. Secondly, due to half-duplex constrain, only the state of part resources in tax sub-frames can be known by UE under the following cases: SA/DATA in same sub-frame while SA indicates retransmission、resource reservation by last decoded SA and so on. Then, there are some resources in transmitting sub-frames, which states are unknown by  UE. If UE select one of the latter resources, it will cause a higher collision probability. 

Proposal 1: Excluding own transmitting subframes in the resource (re)selection ,or at least excluding the resource in transmitting subframes which state is unknown. 
1.2. Timing of PSCCH/PSSCH transmission
There are three open issues in the email discussion summary after last meeting:
Open issue 2: FFS the exact value of cmin.

Although the value depends on UE implementation, considering the MAC and PHY handle delay can’t be ignored and the delay has influence on time scheduling, so we suggest the value should be fixed in the specification. According to some analysis, 3ms or 4ms is enough. 
Proposal 2: cmin =4ms.

Open issue 3: FFS how dmax is determined to fulfill the latency requirement of the packet to transmit, e.g., whether dmax is dependent of the priority level.

We think different packet may have different latency requirement. In PC5 mode2, UE could map packet priority to its latency requirement.
Proposal 3: dmax dependents on the packet priority.

Open issue 4: whether further clarification is needed on the time reference of resource reselection?

Option 4-1: UE reselects immediately when counter decreases to zero.
Option 4-2: The occupied resources are regarded to be invalid when counter decreases to zero, and UE begin to reselect when new packet arrivals.
For option 4-1, there may be no new packet at the reselection time, in other words, UE selects resources only according to traffic model instead of actual packet, and there may be a deviation between them, and then the selected resource may not be suitable for the actual packet. For option 4-2, UE release the occupied resources when the counter decreases to zero, and waiting for the new packet arrival, then the packet size and requirements are all known, and UE has no resource to transmit the new packet, which is a natural condition to begin reselection. So we propose option 4-2 as shown in Fig.1. 
[image: ]
                 Fig. 1 Resource reselection time
Proposal 4: The occupied resource is invalid if the SPS counter changed to zero, and the resource reselection is triggered when the new packet arrive.

1.3. The indication of the intention to reuse the frequency resource for another TB
There are two open issues in the email discussion summary after last meeting:
                
Open issue 5: FFS details of i, e.g., whether it is explicitly signalled in the SA, (pre)configuration can be used to restrict the selection of i, i is fixed in the specification, or it is an integer between 0 and 10.

From receiving UE’s point of view, the receiver should be able to identify the exact locations of the reserved resources. Since the V2V traffic periodicity is variable, so the resource should be indicated by indicating reserved SPS period in SA for transmitting UE. 

According to the email discussion summary after last meeting, 1<=i<=10, (i)*100ms indicates the SPS period from 100ms to 1s with the granularity of 100ms, which need 4 bits. In order to compatible with DS and/or resource release/reselection in SPS , we suggest use one code point to indicate whether the resource will be invalid in the next period,  such as the  code point “0000” that is i=0 can be  used to indicate “no intention to reuse same resource in the next period ”.
 Proposal 5: A single integer value of i is signaled via SA, 0<=i<=10, i=0 indicating “no intention to reuse same resource in future” before resource reselection. And for 1<=i<=10, (i)*100ms indicates the SPS period.

Open issue 6: FFS details of J, e.g., whether it is explicitly signaled in the SA, J is fixed in the specification (including fixed to 1).

The value of J is analyzed in the following table:
Table 1 Big VS Small value of J
	value of J
	Pros
	Cons

	 Big 
	· Reserve intention transmitting is more robust against SA failure
	· More resource is wasted by hysteresis due to topology change
· More resource is wasted by hysteresis due to resource reselection at transmitter (e.g. SPS counter=0, or message size change, etc)

	Small
	· Less resource is wasted by hysteresis due to topology change
· Less resource is wasted by hysteresis due to resource reselection at transmitter (e.g. SPS counter=0, or message size change, etc)
	· Reserve intention transmitting is less robust against SA failure 



To make a good tradeoff between reliability and resource wastage, and to decrease the influence of multiple resource reselection triggering conditions, we suggest J is 2 or 3. Considering the case where one SPS process is hand-up by other SPS process, if J=1, then the reservation intention transmitting is interrupted by other SPS process, so J=1 is not feasible. Further, to reduce the SA payload, we suggest J is fixed in the specification.
Proposal 6: J is fixed in the specification, the value could be 2. From the perspective of receiving UE, the indicated resource(s) will be occupied /reserved in 2 subsequent periods.

Further, reserve intention should not be disabled by following decoded SA , e.g., where the reserve resources are overlap between the current decoded SA and last one decoded SA, even the receiving power of current decoded SA resource is under the threshold, the reserve resources by last decoded SA is also valid .
And we propose that multiple SPS for a given UE can be configured in V2V mode2. First of all, according to the agreement of RAN1 84bis meeting [2], multiple SPS can be configured for a given UE in V2V mode1. Secondly, if we only have one SPS process for a given UE in V2V mode2, once there are more than one overlapping traffics with different packet size and/or different traffic period, the resource reselection will be triggered frequently, which may eliminated the SPS gain. 

Proposal 7: Reserve intention should not be disabled by following decoded SA.

Proposal 8: Multiple SPS process can be used in V2V mode2 like V2V mode1.

1. 
2. 
1.4. 
Conclusion
In this contribution, we have following proposals:
Proposal 1: Excluding own transmitting subframes in the resource (re)selection ,or at least excluding the resource in transmitting subframes which state is unknown. 
Proposal 2: cmin =4ms.
Proposal 3: dmax dependents on the packet priority.
Proposal 4: The occupied resource is invalid if the SPS counter changed to zero, and the resource reselection is triggered when the new packet arrive.
 Proposal 5: A single integer value of i is signaled via SA, 0<=i<=10, i=0 indicating “no intention to reuse same resource in future” before resource reselection. And for 1<=i<=10, (i)*100ms indicates the SPS period.
Proposal 6: J is fixed in the specification, the value could be 2. From the perspective of receiving UE, the indicated resource(s) will be occupied /reserved in 2 subsequent periods
Proposal 7: Reserve intention should not be disabled by following decoded SA.
Proposal 8: Multiple SPS process can be used in V2V mode2 like V2V mode1.
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