


[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #86								R1-167077
Gothenburg, Sweden 22nd - 26th August 2016

[bookmark: Source]Agenda Item:	7.2.2.2.2
Source: 	Sony
Title:	Discussion on the remaining issues of transmission UE behaviour
Document for:	Discussion

1 Introduction
In the RAN1 #85 meeting, the details of the transmitter UE behaviour in resource selection/reselection was discussed and  an email discussion [85-09] was carried out to solve FFS parts in the agreements [1]. After the email discussion, the following proposals were made as the outcome of email discussion.

· 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.
· 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.
· 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 provide our views on the remaining issues regarding semi-persistent transmission for mode 2 for V2V.

2 Discussion
· Treatment of unsensed resources

When UE skips sensing on some subframes, it means UE may miss some information regarding future resource utilization status. If UE uses such unknown resources for the transmission, it would cause resource collision with other UEs. So it is better to exclude such unknown resources from the candidate resources for the transmission. We discuss two types of resource allocation method, which are (1) SA and data are transmitted in the same subframe and (2) SA and data are transmitted in different subframes.

(1) SA and data are transmitted in the same subframe
When the UE skips sensing at subframe m, UE should exclude the subframe at m+100*k where 1<=k<=10 until UE is able to perform sensing because UE cannot completely recover the sensing result at subframe m even by using sensing result from other subframes. 

(2) SA and data are transmitted in the different subframe
When the UE skips sensing at subframe m and missed data transmission from other UEs, the situation can be recovered by decoding corresponding SA resources. When the UE skips sensing at subframe m and missed SA transmission from other UEs, corresponding data resources can be found by energy sensing. However, the problem is that UE has no idea whether SA exists or not at subframe m. Even if SA retransmission is applied, the case where all retransmission SA subframes are skipped cannot be excluded. It is better to simply exclude the subframes in the same way as case (1). 

Proposal 1: When UE skips sensing on subframe m, UE excludes resources at m+100*k, until it is able to perform sensing in those subframes.


· Further clarification for time reference of resource reselection

Although n was defined as resource selection/reselection timing in the #84bis meeting [2], there was no description regarding packet utilization in the buffer as indicated in [3]. The question is that how the transmitter should behave when reselection is triggered without any traffic. In this case, the transmitter UE will not select any resources because there is no packet to transmit. So, in our view, n should be redefined as “time instance of packet arrival”. Such definition would be more appropriate because control/data transmission should be defined to satisfy latency requirements.

Proposal 2: n should be redefined as “time instance of packet arrival”

Basically the reselection trigger timing l is independent on the packet arrival timing. Transmission UE behaviour will be changed according to the reselection trigger timing. We discuss the following two cases.

(1)Reselection is triggered before packet arrival
In this case, UE can reselect resources based on the triggering of resource reselection for the packet transmission at time instance n. Figure 1 explains the example of timing relationship in the case of l<n.
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[bookmark: _Ref458515408]Figure 1		Timing relationship in the case of l<n

(2)Reselection is triggered after packet arrival
In this case, the time to apply reselection is dependent  on the timing of reselection trigger. If the reselection is triggered at l, where n<l<n+cmin, as described in the Figure 2, UE may apply reselection for the packet which arrives at time instance n. If the reselection is triggered at l, where n+cmin<l, UE will try to apply reselection in the next packet arrival timing instead.
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[bookmark: _Ref458515896]Figure 2		Timing relationship in the case of l>n

Proposal 3: Transmission UE behaviour should be clarified based on the timing of reselection trigger.


· Parameter “cmin”

It was FFS that the exact value of cmin. Since cmin is the minimum requirement time for processing, the exact value of cmin can be up to implementation. Alternatively it can be specified as a reasonable value e.g., 4ms. 


· Parameter “dmax”

It is important to fulfill the latency requirement of the packet to be transmitted. dmax should be limited by the type of transmitting packet if the transmitter can identify the latency requirement. One possible way is using priority information to identify the latency requirements. Mapping between priority level and latency requirements is up to RAN2 discussion. An alternative way would be that dmax is always set to 20ms, however, this alternative would lose flexibility of resource selection. 

Proposal 4: dmax is determined by the priority level of the transmission packet. Mapping between priority level and latency requirements is up to RAN2.


· Parameter “e”

In the email discussion regarding “e”, it was proposed that the resource can be reserved at TTI n + d +P*j for j=i, 2*i, …, J*i. Both parameters i and J should be defined appropriately. Regarding parameter J, it represents the number of reserved resources of the transmitter UE. The number of reserved resources should be selected to gain the benefit of SPS characteristic. In addition, J should not be determined in a fixed manner because it would be affected by the type of transmitting packet. In our view, it is beneficial to explicitly signal the parameter J in the SA.

Proposal 5: The parameter J is explicitly signalled in the SA.

The parameter i is used for the resource reservation periodicity. The resource reservation should be operated appropriately by taking latency requirement and resource utilization into account.
There is a trade-off between the above mentioned two factors for resource reservation. For the purpose of fulfilling latency requirements, it would be beneficial to set i=1 with P=100 and reserve resources every 100ms. Transmitter UEs will be able to transmit packets in less than 100ms. However it will cause the problem of inefficient resource reservation when a transmitter UE has packets with a relatively larger periodicity, e.g., 500ms. For such a large periodicity case, it is beneficial to set a larger reservation periodicity to reduce unused resource reservation. The parameter i should be determined to mitigate such an inefficient resource utilization problem. To adjust timing jitter between packet periodicity and reservation periodicity, transmission offset can be considered in conjunction with the number of reservations which is indicated by J. 

Proposal 6: The parameter i is explicitly signalled in the SA. It is an integer, 0<=i<=10. 


3 Summary
In this contribution, the following proposals are made:

Proposal 1: When UE skips sensing on subframe m, UE excludes resources at m+100*k, until it is able to perform sensing in those subframes.
Proposal 2: n should be redefined as “time instance of packet arrival”
Proposal 3: Transmission UE behaviour should be clarified based on the timing of reselection trigger.
Proposal 4: dmax is determined by the priority level of the transmission packet. Mapping between priority level and latency requirements is up to RAN2.
Proposal 5: The parameter J is explicitly signalled in the SA.
Proposal 6: The parameter i is explicitly signalled in the SA. It is an integer, 0<=i<=10. 
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