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1. Introduction

In last RAN2 meeting, a working assumption for multiple transmissions within overlapping SC periods was made [1]:
Working assumption:

Multiple transmissions within overlapping SC periods to different destination IDs are allowed subject to SC-FDM constraint.  FFS on how this is achieved and implications for Mode 1 and Mode 2.
Since we concluded that the feasibility of multiple transmissions within overlapping SC periods needs to be further evaluated, we discuss the possible details of implementation for Mode1 and Mode2 in this contribution.
2. Discussion

2.1 General
In last RAN2 meeting, the working assumption allowing multiple transmissions to different source/destination pairs was made. In [2], it had a related discussion and concluded that a source/destination pair should not be served with more than one sidelink grant in order for guaranteeing the in-order-delivery of RLC PDUs for a sidelink logical channel of the source/destination pair. The main reason for such restriction is that UM RLC entity does not support reordering functionality for sidelink data reception.    
Proposal 1: For Mode 1 and Mode2, a source/destination pair in a UE shall not be served with more than one sidelink grant in a SC period.

2.2 Mode1

For Mode1 communication, according to the agreement quoted below, logical channel priority information of every UE should be known by eNB through Sidelink BSRs sent from those UEs.

· The mapping between priority and LCG per UE is configurable by the eNB via RRC dedicated signalling.  FFS if the UE reports any priority information to the eNB.

Since scheduling is fully controlled by eNB in Mode 1, the prioritization between different UEs can be realized by resource configuration and scheduling. Therefore, for Mode1, it seems no motivation to provide multiple Mode1 resource pools and to associate those Mode1 transmission resource pools with priorities. In Rel-12, eNB also provides only one transmission resource pool to a UE for Mode1. Based on that, we suggest that multiple transmissions from a UE for different source/destination pairs can be scheduled in the same resource pool for Mode 1 communication.
Proposal 2: Confirm that, for mode1, multiple transmissions of an UE should be scheduled in the same resource pool as Rel-12.

Regarding how to realize the priority of Sidelink in a UE, a similar issue was discussed in the RAN2#87bis. At that time, a related agreement in Rel-12 had been made and is quoted below [3]. 

3.  For sidelink transmission, UE serves groups in decreasing order of priority (similar to legacy LCP).
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In our opinion, although the priority definition has been changed, the similar principle could be applied. Thus, we propose that a UE shall use multiple received SL grants to serve different source/destination pairs in decreasing order of priority. And the priority of each source/destination pair is decided by the highest priority of its sidelink logical channels with data available for transmission. An example is illustrated in Fig.1. 
Fig.1: an example for a UE to serve multiple source/destination pairs in decreasing order of priority
Proposal 3: For Rel-13, an UE shall serve different source/destination pairs in decreasing order of priority. The priority of a source/destination pair is decided by the highest priority of its sidelink logical channels with data available for transmission.

(This is applied for both Mode1 and Mode2.)

After selecting a source/destination pair, we need to decide which sidelink grant is used to serve this pair. The most straightforward way is to select a sidelink grant which can carry as much data as possible for the pair. From resource efficiency aspect, resource waste of the sidelink grant should also be minimized.
Proposal 4: The UE shall serve a source/destination pair with a sidelink grant which could accommodate available data of the source/destination pair as much as possible while keep resources waste as less as possible.

For allowing multiple transmissions for mode 1 in a SC period, a UE should have multiple received sidelink grants for the SC period as above discussion. However, it cannot be achieved by current specification due to the limitation of overwriting between different received sidelink grants for the same SC period. Therefore, the limitation should be either modified or removed. However, without the limitation, network may not be able to rearrange resource based on latest received Sidelink BSR. Moreover, since the UE associates source/destination pairs with sidelink grants by implicit rule instead of instruction from eNB, the rearrange function may be important to prevent resource waste for some conditions. The condition may be higher priority pair coming up after network provides sidelink grants. Hence, we propose to revise the original overwriting rule instead of removing the functionality. Some possible options are proposed below.
Option 1: Send more sidelink grants than a UE can use. Additional sidelink grants are for overwriting.
Option 2: Send a new sidelink grant indicating the same PSCCH resource as an allocated sidelink grant for overwriting.
Option 3: Send a new sidelink grant indicating the same time resource pattern as an allocated sidelink grant for overwriting.

The main drawbacks of option 1 are uncertainty of overwriting target and limitation of scheduling. Comparing option 2 and option 3, although both options can specify overwriting target, the option 3 has less scheduling flexibility. Based on above discussion, we propose that network can overwrite an allocated sidelink grant of a UE by sending another sidelink grant indicating the same PSCCH resource as the allocated sidelink grant.
Proposal 5: As Rel-12, network shall be able to overwrite previous allocated sidelink grant for the same SC period. RAN2 discuss to use which option.
Regarding collision between configured sidelink grants, the issue will happen in time resource patterns of two received sidelink grants overlapping with each other. An example is shown in Fig 2. And there could be three possible solutions. 

Solution 1: Rely on network implementation for avoiding time-domain collision
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Solution 2: Define prioritization rule to use which sidelink grant
Solution 3: Rely on UE implementation to use which sidelink grant 
Fig.2 collisions between two received sidelink grants

In the example, we can observe that the collisions between the two received grants will repeatedly occur. Hence, if we count on prioritization rule or UE implementation and drop transmissions of at least one of sidelink grant, it will degrade the transmission successful rate of the affected sidelink grant. Moreover, because receiving UE may not know the existence of collisions and keep monitoring possible transmissions based on SCI, the resource of collisions cannot be re-scheduled for other UE’s uplink transmission and become waste. Therefore, we suggest solving the issue by applying Solution 1.
Proposal 6: eNB should ensure no collision in time domain among sidelink grants for an UE for the same SC period.
2.3 Mode2

For Mode2 communication, it was agreed in last meeting that there will be association between priority and mode 2 resource pools. If a UE is allowed to transmit data to different source/destination pairs within overlapping SC periods, it seems reasonable to allow those multiple transmissions within overlapping SC periods occur in the different resource pools due to different priority of each source/destination pair. For example, if a UE has two source/destination pairs and one is related to priority 0 and another is related to priority 6, the transmissions for the two pairs will need to be occurred in different resource pools based on figure 3.
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Moreover, a related issue that whether multiple transmissions could occur in the same resource pool or not was mentioned in [4]. Based on similar concern as previous example, if multiple transmissions of a UE are all related to the same or similar priority (e.g. priority 6), limiting only one transmission from a UE in one resource pool may degrade transmission efficiency. Hence, we suggest not including such limitation.
Fig.3 Possible association between multiple resource pools and priorities

Proposal 7: For Mode2, UE could select multiple SL grants belonging to the same or different pool(s) for serving different source/destination pairs within the overlapping SC periods.

For configured sidelink grants collision issue, following above discussion, it is better to avoid the occurrence of such collision. For those transmissions in the same pool, we think it is easy to prevent such collision by UE implementation. However, regarding transmissions across different resource pools, the condition may be different from Mode1. A possible example is shown in figure 4 below. 
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Fig.4 multiple selected sidelink grants in different resource pools
In the example, since the sidelink subframes of different resource pools are only partially overlapping, even when two selected sidelink grants using the same TRPT index, no collisions will occur. The partially overlapping between sidelink subframes of different resource pools increase the complexity of the issue much more. If a UE always needs to prevent any possible collisions, it may be too complex to handle or result in degradation of transmission efficiency in some conditions. Therefore, it is better not applying the collision-free limitation to Mode2.

Observation: For Mode 2, it may be hard for a UE to prevent any possible collisions depending on configuration.
Based on above discussion, we think that how to select multiple sidelink grants could be UE implementation. If collision between sidelink transmissions occurs, the UE should take SC-FDM constraint into account for handling the collision. Details could also be left for UE implementation.

Proposal 8: For Mode 2, no need to specify how the UE selects multiple sidelink grants. If collision between sidelink transmissions occurs, how to handle the collision is UE implementation.

Moreover, consider possibility of collision and fairness, we suggest to limit the number of selected sidelink grants can be used by a UE within any overlapping SC periods. Possible methods for realizing the limitation are listed below:
Method 1. Define per UE maximum number of selected sidelink grants.
Method 2. Define per resource pool maximum number of selected sidelink grants.

Comparing with Method 1 and Method 2, the main benefit of Method 2 will be lower collision rate if the maximum number is provided by network. However, the benefit cannot be extended to preconfigured pools. On the contrary, although the Method 1 may cause higher collision rate in special cases (e.g. most of UEs try to use same pool based on priority of source/destination pairs), each UE’s demand can be easily fulfilled regardless priority of source/destination pairs. In our view, higher UE flexibility is more preferable. And the maximum number shall be pre-defined in the specification for supporting both in-coverage and out-of-coverage. 
Proposal 9:  The maximum number of selected sidelink grants can be used by a UE at any time shall be defined. 

Proposal 10:  The maximum number of selected sidelink grants is pre-defined in the specification. 
3. Conclusion

In this contribution, we propose the following:
Proposal 1:  For Mode 1 and Mode2, a source/destination pair in a UE shall not be served with more than one sidelink grant in a SC period.
Proposal 2:  Confirm that, for mode1, multiple transmissions of an UE should be scheduled in the same resource pool as Rel-12.
Proposal 3:  For Rel-13, an UE shall serve different source/destination pairs in decreasing order of priority. The priority of a source/destination pair is decided by the highest priority of its sidelink logical channels with data available for transmission.

(This is applied for both Mode1 and Mode2.)

Proposal 4: The UE shall serve a source/destination pair with a sidelink grant which could accommodate available data of the source/destination pair as much as possible while keep resources waste as less as possible.
Proposal 5: As Rel-12, network shall be able to overwrite previous allocated sidelink grant for the same SC period. RAN2 discuss to use which option.
Proposal 6: eNB should ensure no collision in time domain among sidelink grants for an UE for the same SC period.
Proposal 7: For Mode2, UE could select multiple SL grants belonging to the same or different pool(s) for serving different source/destination pairs within the overlapping SC periods.

Observation: For Mode 2, it may be hard for a UE to prevent any possible collisions depending on configuration.
Proposal 8: For Mode 2, no need to specify how the UE selects multiple sidelink grants. If collision between sidelink transmissions occurs, how to handle the collision is UE implementation.

Proposal 9:  The maximum number of selected sidelink grants can be used by a UE at any time shall be defined. 

Proposal 10:  The maximum number of selected sidelink grants is pre-defined in the specification. 
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