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1. Introduction
During RAN1#85 and email discussion after the RAN1 meeting, several aspects on semi-persistent transmission for mode 2 for V2V have been identified and following agreements were made [1]. Further details are presented in this contribution.
	Agreement:
· The values of a and b are fixed

· b > 0

· Confirm the working assumption “The values a and b are common for V2V UEs”

· a = 1000 + b
· All the decoded SA transmissions in TTI [n-a, n-b) are taken into account.
· A decoded SA which is associated with data transmissions in data resource(s) at any TTI [n-a, n-b) and transmitted earlier than TTI n-a is taken into account.
· FFS: If UE skips sensing on sub-frame m, for e.g.: due to its own transmission in sub-frame m, it excludes resources in subframes at m+100*k in the resource (re)selection (if triggered), until it is able to perform sensing in those sub-frames. 

· FFS on the following:
· c > 0

· c, d <= 100
· FFS how to further restrict the selection of c and d, e.g., to fulfill the latency requirement
· FFS on the details of e, e.g., the receiver UE assumption on the transmitter UE behavior in reusing the same resource.


	Agreement:
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.


2. Background sensing
During the email discussion, several companies raised question on which subframe(s) UE need to exclude on resource selection if the UE has a subframe UE cannot sense due to its own transmission. If UE is not able to perform sensing in subframe m due to its own transmission, its impact depends on which channel (PSCCH and/or PSSCH) UE cannot monitor in subframe m. So we discuss the impact of missed PSCCH and PSSCH separately in the following discussion. Example of reservation timeline is shown in Figure 1.
For PSCCH, UE cannot obtain both reservation intention carried by SA and measurement results obtained from associated data DM-RS in the resource selection step 2. Regarding the impact of missed reservation intention, if the SA and associated data are transmitted in the same subframe, we consider that UE assumes SA and data resource in subframe m + k*100 are excluded from available resource in resource (re)selection step 2. Here we assume that 100 ms is minimum interval for reservation intention and all the reservation interval can be express as k*100. So k is a list of specified reservation intervals divided by 100, e.g., k = {1, 2, 5, 10}. It is notable that, in order to avoid frequent reselection, the UE should not trigger reselection due to half duplex constraint as long as the UE has transmission in the subframe k*100. 
If SA and associated data is TDMed, the UE also assumes that data resource in subframe m + k*100 + l are occupied where l is the timeline between SA and data. If l is carried by SA, l will be a list of possible parameters, e.g., l = 1, 2, 3. Measurement result on DM-RS associated to successfully decoded SA is also unavailable. However, as long as inter-subframe averaging is not performed on the measurement in resource selection step 2, additional UE behavior is not necessary.
Considering above discussion, we propose:

Proposal 1: If UE skips sensing in subframes m due to its own transmission, the UE assumes that the subframe m + k*100 are occupied.
Proposal 2: If UE skips sensing in subframes m due to its own transmission, and if SA and data is TDMed, the UE also assumes that data resource in subframe m + k*100 + l are occupied where l is the timeline between SA and data. 
For PSSCH, if the sensing UE has successfully decoded associated SA in which reservation intention is included, the UE is aware of possible subframe for next TB transmission from the same UE. If SA is not successfully decoded, corresponding data resource will be anyway excluded as discussed above. Therefore missed data detection only impacts on measurement on PSSCH in the resource selection step 3. However, it is FFS whether the UE needs to exclude the subframe m from the subset resource for resource selection in step 3 because measurement result can be obtained by layer-3 filtering on measurement results. For example, if UE is not able to perform sensing every 1 sec (the UE has transmission with 1 sec periodicity) and measurement results on PSSCH is averaged every 100 ms, the UE can measure PSSCH in 9 subframes out of 10 subframes in 1 second. If layer-3 filtering simply ignores missed subframe, the UE is able to obtain measurement results.
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Figure 1: Example of reservation timeline (packet arrival in the subframe n is assumed for simplicity)
3. Timeline for resource selection

Starting subframe of selection window

During RAN1#85, necessity of specified value for the starting subframe of selection window, cmin, has been discussed. If cmin is left to UE implementation, some UE may use large value of cmin for resource selection. If certain number of UE use significantly large number of cmin, latter part of selection window can be relatively congested compared to the beginning part of selection window. Such non-uniform resource selection from system perspective may increase the resource collision among UEs performing resource selection in the same subframe. Therefore, we prefer to specify the value of cmin unless any issues are found.
Proposal 4: Starting subframe of selection window is fixed in the specification.
Selection window size

According to the current agreement, transmission subframe of SA and data can be selected within a certain time window which has length of dmax. When we discuss the necessity of flexibility on the value of dmax, two aspects needs to be considered: (1) Latency requirement on various V2X messages (2) Resource randomization in the resource selection step 3. – In our view, it is not preferable to assume fixed latency requirement of 100 ms for LTE V2X. Such assumption may limit the supported services by LTE V2X. LTE V2X should support services supported by DSRC as much as possible.

Observation 1: Latency requirement shorter than 100 ms should be supported by LTE V2X so that LTE V2X covers all the services supported by DSRC.
If fixed value of dmax is assumed, dmax needs to be determined so that the tightest latency requirement among possible V2X services can be met. However, if dmax is significantly small, it is difficult to expect sufficient randomization on resource selection due to limited freedom for resource selection given small selection window size. Hence we consider UE specific or packet specific dmax is beneficial to maximize the resource randomization gain. Since single UE may transmit V2X messages for several ITS services, packet specific dmax is preferable.
Proposal 5: UE identifies dmax per packet basis so that latency requirement for the packet is met.
Also, we need to discuss the feasibility of definition of subframe n as proposed in [2]. 

4. Intent for resource reservation

For reservation intention, at least single value of e should be explicitly signaled by SA. If it is not indicated by SA, UE cannot adopt to transmission rate control or different transmission rate for different ITS services. Although some UEs may not be able to predict transmission rate depending on UE implementation because cross layer operation to obtain transmission rate in higher layer may not be specified, flexible transmission rate is not harmful. If UE is not aware of transmission rate, UE can select shortest transmission rate, e.g., 100 ms for reservation intention. At least for pedestrian UE they should be able to show its intention to transmit every 1 sec. Single transmission or transmission with next TB indication is also explicitly signaled by SA, e.g., e = 0 is no next TB transmission. 
Proposal 6: At least single value of e is explicitly signaled by SA
If transmitter UE is allowed to send a reservation intention with speculative reservation interval, whether UE is mandated to transmit SA/data on the reserved subframe or not need to be clarified. We need to avoid the case every UE greedily reserve resource as much as possible while UE should not be mandated to transmit on reserved resource. Transmission intention should be just an intention as described as level 2 reservation in the following. So number of reserved resource/TB for transmission within certain time duration needs to be limited to avoid greedy reservation.
As transmission rate prediction may have some uncertainness, it is also considered to introduce two level reservations. Level 1: Reservation with commitment to transmit, level 2: Reservation without commitment to transmit. Level 1 reservation has higher priority than level 2. UE transmitting reservation intention level 1 can reserve resource reserved by level 2 intention if there are no un-occupied resources. 

Proposal 7: Two levels of reservation are specified. Level 1 reservation commits transmission for reserved resource and it has higher priority than level 2. UE transmitting reservation intention level 1 can reserve resource reserved by level 2 intention if there are no un-occupied resources.
From  resource selecting UE perspective, two different understandings are possible for the definition of resource indicated or reserved by a decoded SA. 

· Alt. 1: the resource only explicitly signaled by the SA content, i.e. resource at time “n+e”;

· Alt. 2: the resources repeated with period e-d since the associated data transmission;
As discussed in our companion paper, alternative 2 has some difficulty due to semi-periodic traffic of V2X. As long as all SAs are successfully decoded, all the reservation intention is correctly handled in the sensing. However, considering potential miss-detection of SA, Alt. 2 would be safer approach while UE may regard excessive resources as reserved.
Proposal 8: Resource selecting UE excludes the resource which is directly reserved by reservation intention transmitted within sensing window. 
5. Conclusion

In this contribution, we discussed our views on V2V SPS transmission by mode 2. Observation and proposals are summarized below.

· Observation 1: Latency requirement shorter than 100 ms should be supported by LTE V2X so that LTE V2X covers all the services supported by DSRC.
· Proposal 1: If UE skips sensing in subframes m due to its own transmission, the UE assumes that the subframe m + k*100 are occupied.
· Proposal 2: If UE skips sensing in subframes m due to its own transmission, and if SA and data is TDMed, the UE also assumes that data resource in subframe m + k*100 + l are occupied where l is the timeline between SA and data.
· Proposal 4: Starting subframe of selection window is fixed in the specification.
· Proposal 5: UE identifies dmax per packet basis so that latency requirement for the packet is met.
· Proposal 6: At least single value of e is explicitly signaled by SA
· Proposal 7: Two levels of reservation are specified. Level 1 reservation commits transmission for reserved resource and it has higher priority than level 2. UE transmitting reservation intention level 1 can reserve resource reserved by level 2 intention if there are no un-occupied resources.
· Proposal 8: Resource selecting UE excludes the resource which is directly reserved by reservation intention transmitted within sensing window.
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