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Introduction
The following proposals were made in email discussion thread [85-09] after RAN1#85 meeting [1]:
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 we will discuss the concerned issues and give our views.
Discussion
Handling of resources on Skipped sensing subframes
The data resources on the subframes that UE skipped sensing can be classified into two types:
· Type 1: data resources not sensed due to half duplex,  but UE decoded the SA scheduling or reserving these resources;
· Type 2: data resources not sensed due to half duplex, and UE did not decode any SA scheduling/reserving these resources either;
As to Type 1 frequency resources, although the sensing UE cannot measure the power directly on the resources, it can still estimate the received power there. E.g. in case of the sensing UE can sense the data resources reserved by the decoded SA, it can use the sensing results on the reserved resources to estimate the received power on the skipped resource. On the other hand, even the sensing UE cannot receive any data resources reserved by the SA, it can estimate the received power of resources based on decoded SA. Then, based on the estimated received power, the sensing UE can check whether the resource is usable on subframe n where resource (re)selection happens. 
For Type 2 frequency resources, the sensing UE does not have any information. Since these resources may be reserved by other UEs with any possible reservation period (maybe same as what the sensing UE intends to use), the sensing UE should preclude these frequency resources from resource selection.
Observation 1
· Sensing UE can estimate the power of Type1 skipped frequency resources  based on the sensing results on the resources reserved by the decoded SA or the power of decoded SA;
Proposal 1
· Sensing UE should preclude the Type 2 skipped frequency resources from resource selection/reselection;
[bookmark: OLE_LINK6]Definition of n, cmin, and dmax 
UE resource selection/reselection should be triggered by the arrival of V2V packet, so it is reasonable to define n as the instance of V2V packet arriving at PDCP layer. After the arrival of V2V packet from higher layer, UE physical layer need some time to encoding the control and data channel, e.g. 1ms, so UE cannot transit anything before physical layer can finish control and data encoding. In this sense, cmin can be specified to be e.g. 1ms, and UE should not select control and data resources before n+ cmin. 
UE should be able to transmit V2V packet within a given latency, according to the definition in [2] in most use cases the latency requirement are 100ms, it can also be larger in some special case, e.g. 1s for Cooperative Adaptive Cruise Control. To avoid additional complexity of associating resource selection with use case type, we prefer to define dmax to be 100ms.
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· n should be defined as the instance of V2V packet arriving at PDCP layer;
·  cmin can be specified to be e.g. 1ms, UE should not select control and data resources before n+ cmin;
· Define dmax to be 100ms;
Resource reservation
As per the resource reselection criteria agreed in the last meeting UE should generate the value of resource reselection counter randomly between 5 and 15, and then based on the value of resource reselection counter select same number of resources. In this sense, the value of J should be set to the value of generated resource reselection counter, then counts down along with the resource reselection counter.
Proposal 3
· J should be set to the value of generated resource reselection counter and count down along with resource reselection counter;
During the email discussion the discordance issue between resource reservation period and packet generation period was discussed. Granularity of resource reservation periodicity is probably 100ms, however, according to the definition of ETSI [3] V2V packet generation periodicity can be varying between [100ms~1s]. The difference between resource reservation period and packet generation period may change the relative position of reserved resource and packet generation time. When the difference is large the distance between packet generation time and the nearest reserved resource may exceed 100ms within a few transmission period, as shown in Figure 1. 


Figure 1 discordance between resource reservation period and packet generation period
From resource saving point of view, resource periodicity should approximate the periodicity of packet generation. However, if the resources are reserved with this fixed periodicity, UE has to perform resource reselection after a few transmission periods (May less than 5 which is the smallest value of resource reselection counter). This is detrimental to the sensing based resource selection mechanism.
We noted that this issue can be resolved by changing resource reservation periodicity within the resource reservation window. More specifically, UE can select between the nearest smaller reservation period and nearest larger reservation period (with respect to packet generation period) based on the packet generation period and the value of d, to ensure that the distance between any packet and its followed reserved resource is less than 100.
One example is given in Figure 2 where packet generation period is 262, and the value of d is 83. The UE should first use the nearest smaller reservation period 200ms since the distance between the second packet and the second reserved resource will be 121ms if the nearest larger reservation period 300ms is used. Based on the same principle, UE can determine which reservation period should be used in the subsequent transmissions.  
To support this nominal reservation period and one bitmap need to be introduced into SA to indicate the receiving UE the actually reservation period. The length of the bitmap can be less than J, preferably it can be set to 5 (the minimum resource reselection counter value) to minimize the SA payload. The nominal reservation period can be set to nearest smaller reservation period , if the corresponding value in the bitmap is ‘0’, then the actually reservation period is same as the nominal reservation period (nearest smaller), else, it means that the actually reservation period is the nearest larger reservation period.
As shown in Figure 3, this method can guarantee that the distance between any packet and its followed reserved resource is less than 100ms.
[image: ]
Figure 2 Resource reservation periods used for the case where packet generation period = 262, d=83
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Figure 3 Distance between packet and reserved resource for packet generation period = 262, d=83
Proposal 4
· UE should select between the nearest smaller reservation period and nearest larger reservation period (with respect to packet generation period) based on the packet generation period and the value of d, to ensure that the distance between any packet and its followed reserved resource is less than 100;
Conclusions
In this contribution, we discussed the remaining issues on PSCCH and PSSCH transmission timeline and resource reservation, we have following observation and proposals:
Observation 1
· Sensing UE estimate the power of Type1 skipped frequency resources  based on the sensing results on the resources reserved by the decoded SA or the power of decoded SA;
Proposal 1
· Sensing UE should preclude the Type 2 skipped frequency resources on all subframes that may be reserved by other UEs from resource selection;
Proposal 2
· n should be defined as the instance of V2V packet arriving at PDCP layer;
·  cmin can be specified to be e.g. 1ms, UE should not select control and data resources before n+ cmin;
· Define dmax to be 100ms;
Proposal 3
· J should be set to the value of generated resource reselection counter and count down along with resource reselection counter;
Proposal 4
· UE should select between the nearest smaller reservation period and nearest larger reservation period (with respect to packet generation period) based on the packet generation period and the value of d, to ensure that the distance between any packet and its followed reserved resource is less than 100;
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