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1
Introduction
Multiple SC transmission during one SC period has been discussed in RAN2#91bis meeting, and a work assumption has been agreed.

	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.


We will discuss the solutions of multiple SC transmission for both mode 1(scheduled resource allocation) and mode 2 (UE autonomous resource selection). 
2
Scheduled resource allocation
In Rel-12, the UE can only transmit one SCI corresponding to a SL grant in a SC period.
In Rel-13, for the UE-to-network relay case, it is possible that the relay UE is configured by the eNB to use scheduled resources (mode 1) for resource allocation, and is connected to multiple remote UE simultaneously. In order to minimize the latency, the relay UE is required to transmit to multiple remote UEs in one SC period. Since one SL grant can be used for transmission to only one destination, the UE should be able to use multiple SL grants received in one SC period, which is different from the Rel-12 UE behaviour.
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Fig.1 Multiple SC transmission during one SC period in Mode 1
Proposal 1: For scheduled resource allocation, the eNB can schedule multiple SL grants to the Relay UE during one SC period, and the Relay UE considers all the received grants to be configured grants, and can use them for SL transmission.
Since the STCH RLC layer has no reordering mechanism, in order to guarantee that RLC PDUs of a SL logical channel can be delivered in-sequence to the RLC entity at the receiver side, there is a need to guaranteed that at the transmitter side the UE does not transmit to the same destination using two or more configured SL grants in one SC period.
Proposal 2: The UE should not transmit to the same destination using two or more configured SL grants in one SC period for scheduled resource allocation.

3
Autonomous resource selection

For autonomous resource selection (mode 2), multiple resource pools could be configured to one UE, and the pools could overlap in the time domain as shown in Fig.2. For one resource pool, similar to mode 1, it is possible for a relay UE to transmit to multiple destinations during one SC period. In order to guarantee in-sequence reception of RLC PDUs, for any two overlapping SC periods (e.g., SC period#11 and SC period#21), the relay UE should transmit in one SC period only if the UE completes the SL transmissions in the other SC period. It should also be guaranteed that in one SC period the UE should not transmit multiple sidelink controls to one destination.
Proposal 3: For overlapping SC periods of different pools, the UE can transmit in one SC period only if the UE completes the SL transmissions in other SC periods, irrespective of resource pools. In one SC period of a resource pool, the UE can transmit multiple SC controls to multiple destinations.
Proposal 4: The UE should not transmit multiple sidelink controls to the same destination in one SC period for autonomous resource selection.
The overall procedure for autonomous resource selection could be as follows:

1> If the relay UE currently has no SL transmission in any SC period:

a) For the SL logical channel of highest priority and having data available for transmission, the UE selects one resource pool which supports the priority, and selects resources in the next SC period of the resource pool;

b) For the SL logical channel of highest priority having data available for transmission and belonging to destinations other than the destination selected in step a), the UE selects resources in the next SC period of the resource pool selected in step a) if the pool supports the priority.
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Fig.2 Pool configuration for Mode 2
4
Conclusion

In this contribution, we discussed the solutions for multiple SC transmission for mode 1 and mode 2, with the proposal as below.

Proposal 1: For scheduled resource allocation, the eNB can schedule multiple SL grants to the Relay UE during one SC period, and the Relay UE considers all the received grants to be configured grants, and can use them for SL transmission.
Proposal 2: The UE should not transmit to the same destination using two or more configured SL grants in one SC period for scheduled resource allocation.

Proposal 3: For overlapping SC periods of different pools, the UE can transmit in one SC period only if the UE completes the SL transmissions in other SC periods, irrespective of resource pools. In one SC period of a resource pool, the UE can transmit multiple SC controls to multiple destinations.

Proposal 4: The UE should not transmit multiple sidelink controls to the same destination in one SC period for autonomous resource selection.
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