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Introduction
In RAN2 #95 meeting, the maximum SPS number of mode4 was discussed, and achieved the following agreements [1]:
	Agreements:
=>	Maximum number of resource booking process is 2 and it will be fixed in the specification.  The UE is allowed to use one shot transmission if two processes are not sufficient.   FFS if mechanisms to restrict UEs from over booking are needed. FFS how the UE selects type of booking and transmission. 
=>	The UE should comply with SC FDM requirement and these are independent processes.


While the independent processes is described in TS36.321 as follows [2].
	· In V2X sidelink communication, multiple transmissions for different Sidelink processes are allowed to be independently performed in different subframes.


In RAN1 #86bis meeting, the following agreements were achieved for resource exclusion [3]:
	Agreements:
•     In order to handle the skipped subframe #k in the resource exclusion procedure, the UE shall exclude the subframe #y within its own selection window if the subframe #(y+P*j) can be overlapped with subframe #(k+100*i), where P is the resource reservation interval of the UE, j is 0, 1, …, C_resel-1, i are any (available) elements in the set restricted by carrier-specific network (pre)configuration.


In this contribution, we will further discuss the details of the relationship of the resource between the multiple SPS processes in mode 4. We also discuss that when selecting/reselecting transmission resource for one SPS process, how the UE could excludes the subframes occupied by other activated SPS process(es).
Discussion
The current resource exclusion procedure is only for the case of single SPS process without considering that multiple SPS processes can perform in parallel in Mode 4. If one SPS process is to select/reselect resource while other SPS processes have been activated, the UE still needs to exclude the resource occupied by other activated SPS processes.
Firstly, let us analysis whether different SPS processes of single UE can select resources in the same subframe. We assume that resource reservation information in any subframe within the selection window is known by UE. If different SPS processes select resources in the same subframe, there are 2 cases and both have disadvantages.
· Case1: There are no sufficient adjacent available subchannels for transmission of #2 SPS process in the subframe where #1 SPS has already selected a set of resources, which is illustrated in Figure 1.


Figure 1 No available resource for 2 SPS processes in the same subframe
· Case2: There are available resources for transmission of #2 SPS process in the subframe where #1 SPS has already selected a set of resources, which is illustrated in Figure 2.
· Case2-1: There is only one SA related to two DATAs separately of the two SPS processes of UE1.
· Case2-2: There are two SAs separately related to two DATAs of the two SPS processes of UE1.
In case 2-1 and case 2-2, one or two SAs and two DATAs transmitted in the same subframe by UE1. Technically it’s not clear whether reliability packet transmission can be guaranteed. From specification point of view, such case is not supported as well. For example, current power setting formula only supports one PSCCH and one PSSCH in single subframe; current design of PSCCH cannot contain multiple PSSCH indication.


Figure 2 Resources selection of 2 SPS processes in the same subframe
Therefore, different SPS processes should be avoided selecting resources in the same subframe for UEs having single transmitter and receiver.
Observation 1: In V2X sidelink communication, at least for UEs having single transmitter and receiver, transmissions of different Sidelink processes shall NOT use same subframes.

In the next, we discuss how to exclude subframes already used by the other activated SPS processes when UE selects/reselects resource for one SPS process. Consider such scenario: in time m，#2 SPS process is to select/reselect resource and #1 SPS process is activated. There are 2 cases as following:
· Case A: Transmission of #1 SPS process is performed in the last reserved subframe within sensing window of #2 SPS process.
· Case B: Transmission of #1 SPS process is not performed (e.g. due to traffic change) in the last reserved subframe within sensing window of #2 SPS process.

In Case A, basically this is a skipped subframe (due to transmission), so the agreement in 86bis should be reused. However that agreement only considers the one next transmission collision, which is not enough here. 
Figure 3 shows an example of overlapping occurring in the following transmission subframe. It is assumed that P1 is 200ms, P2 is 300ms and the set of i is restricted as {2, 3}. #1 SPS reserves and transmits packet in subframe #k (k=m-51). If the solution to handle the skipped subframes is used, neither the subframe #(k+100*2) (k+100*2=m+149) nor the subframe #(k+100*3) (k+100*3=m+249) can be overlapped the subframe #(y+300*j), where j is 0, 1, …, C_resel-1. However, in the following time, #1 SPS process shall occupy the subframe #(k+200*2) while there occurs the overlapping between the subframe #(y+300*1) and #(k+200*2) at subframe #(m+349). Based on the principle that multiple transmissions for different SPS processes are performed in different subframes, the subframe #y within the resource selection window should be excluded.

  Figure 3 an example of overlapping occurring behind the exclusion range of handling the skipped subframes
Observation 2: The agreed handling of skipped subframes to avoid collision with other UE cannot be reused to avoid collision with other activated SPS process(es) of selection UE.

Also note that for own other activated SPS process(es), the number of remaining transmission is already know to UE, so it’s reasonable to consider multiple preceding transmissions. The proposed handling is as follows:
· Assuming subframe #k is the last reserved subframe of #1 SPS process within the sensing window of #2 SPS process. The #2 SPS process should exclude the subframe #y within the resource selection window if the subframe #(y+P2*N) (N=0,1,2,…,N2) can be overlapped with subframe #(k+P1*L) (L=1,2,…,N1), where N1 is the number of remaining transmissions of #1 SPS process, P1 is the periodicity of #1 SPS process, N2 is the number of expected transmissions of #2 SPS process, P2 is the periodicity of #2 SPS process.

In Case B, although #1 SPS did not transmit this time, it could transmit in any preceding reservations, so the handling should be the same in Case A.
As a summary,  we give the following proposal:
Proposal: In order to handle the last reserved subframe of other activated SPS process(es) within the sensing window of a resource selection SPS process, the resource selection SPS process should exclude the subframe #y within its own resource selection window if the subframe #(y+P2*N) (N=0,1,2,…,N2)can be overlapped with subframe #(k+P1*L) (L=1,2,…,N1), where N1 is the number of remaining transmissions of the activated SPS process, P1 is the periodicity of that activated SPS process, N2 is the number of expected transmissions of the resource selection SPS process, P2 is the periodicity of the resource selection SPS process.
Conclusion
In this contribution, the details of resource selection for multiple SPS processes case in mode 4 are discussed. Particularly, we have following observations and proposal:
Observation 1: In V2X sidelink communication, at least for UEs having single transmitter and receiver, transmissions of different Sidelink processes shall NOT use same subframes.
Observation 2: The agreed handling of skipped subframes to avoid collision with other UE cannot be reused to avoid collision with other activated SPS process(es) of selection UE.
Proposal: In order to handle the last reserved subframe of other activated SPS process(es) within the sensing window of a resource selection SPS process, the resource selection SPS process should exclude the subframe #y within its own resource selection window if the subframe #(y+P2*N) (N=0,1,2,…,N2)can be overlapped with subframe #(k+P1*L) (L=1,2,…,N1), where N1 is the number of remaining transmissions of the activated SPS process, P1 is the periodicity of that activated SPS process, N2 is the number of expected transmissions of the resource selection SPS process, P2 is the periodicity of the resource selection SPS process.
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