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1 Introduction

Last meeting in Malmö the following agreements were made [1]:
	Agreements:
· There can be up to 8 mode 2 transmission pools, each pool will have a list of priorities (i.e. PPPP) associated with it.   The number of pools can be configurable.  A priority can be mapped to multiple pools.  
· UE selects a particular transmission pool in which one of the associated priorities is equal to the highest logical channel priority in the MAC PDU.   It is up to UE implementation how the UE select amongst multiple allowed pools.  
 

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.


In this contribution we discuss the implications of supporting multiple concurrent transmissions withing overlapping SC periods to different destination IDs.
2 Discussion 
Supporting multiple concurrent sidelink transmissions in overlapping SC periods requires either that the UE has capability for non-contiguous transmissions, and/or that the transmissions to each destination is orthogonal in time.  While capability for non-contiguous transmission may be of interest (e.g. in the case of relay UEs), it seems that on its own it is insufficient to be able to support a large number of concurrent destinations, and thus the solution is to provide time-orthogonal resources to the different destination.
2.1 Mode 1 Operations

In Mode 1, the UE receives a sidelink grant from the eNB via the DCI format 5, which contains the resources for both SA and data portion of the transmission.   The eNB in practice would be aware that the UE has data to multiple UE destinations via the destination field in the sidelink BSR.

Single Grant:

Using a single DCI Format 5 grant to schedule multiple sidelink transmissions could be advantageous as it reduces downlink signaling and may potentially be more efficient as the UE transmitting could determine on its own how much resources to allocate to each destination.

While it would be possible for a UE to use a single DCI Format 5 grant from the eNB to transmit to multiple destinations, in practice it would be difficult to do so at this point without support from RAN1.   Indeed, while we could imagine a UE being able to determine a subset of the T-RPT to use for each destination, this would be difficult to do for the SA as thethe DCI format 5 currently indicates a single resource for SA.  It would therefore be difficult to define how a UE would determine different SA resources to use for each destination.  While there are solutions that may not require changes to the DCI format 5, doing so would definitely require support from RAN1.

Multiple Grants:

A simpler solution that make use of existing R12 mechanism consists of the eNB sending multiple sidelink grants to the UE – one per destination for every scheduling period.  This approach increases the signaling load, on the other hand it allows the eNB to maintain exact control of the sidelink control and data resources as it is currently done in Mode 1.
Proposal 1: 
Use multiple sidelink grants for concurrent sidelink transmission in an overlapping SC periods
Destination Independent Grants

While in R12 the eNB has information on the destination index via the BSR, the grant in R12 is independent of the destination – the UE determines on its own the destination of the upcoming transmission based on the content of its buffer and the grant.   
Associating a grant to a specific destination may provide the eNB with tighter control over the resources and scheduling (e.g. to support the case where multiple source UEs want to communicate with the same destination).  However destination-specific grants is a functionality that is currently not supported in R12, would require significant changes to the signaling and therefore we think that the grants should not be associated to a specific destination.  If the UE receives multiple grants it should be up to UE implementation how it uses the grants.  
Proposal 2: 
The sidelink grants are not associated to a specific destination
Proposal 3: 
It is up to UE implementation how and for which destination the UE uses the multiple grants 
Handling of Overlapping Transmissions

The eNBs should in practice avoid scheduling a UE with grants that overlap in time.  However, when this situation occurs, in the overlapping subframes the UE has to select and transmit data corresponding to only one of the destinations.  One potential way of doing this selection could be based on priority of the data contained in the MAC PDU.  However we expect that this situation will not occur very frequently and propose that it is handled by the UE implementation.

2.2 Mode 2 Operations
In Mode 2, the UE determines the grant on its own.  In this case, the UE can determine on its own how many concurrent transmissions it can support according to the resource pools (e.g. this may be limited by the size of the SA transmission pool) and its buffer.  The UE selects the resources on its own as in R12 ensuring that transmissions do not overlap in time.   In case one or more transmissions do overlap in time the UE can determine on its own which transport block to transmit and which one to skip in the conflicting subframes.  
Proposal 4:  
For both Mode 1 and Mode 2 operations, if transmissions overlaps in time, it is up to UE implementation to determine which transmission to prioritize 

To minimize UE complexity we think that a restriction on the number of simultaneous transmissions should be specified.  Additionally, this restriction would be beneficial as for each transmission the UE would require to use on HARQ process.  We think that three or four simultaneous transmissions are sufficient.  
Proposal 5:  
Up to 4 trasnmission on overlapping SC periods to different destination IDs are allowed 
3 Conclusion
In this document, considerations for multiple concurrent sidelink transmissions to different destinations were discussed.  The following is proposed:
Proposal 1: 
Use multiple sidelink grants for concurrent sidelink transmission in an overlapping SC period
Proposal 2: 
The sidelink grants are not associated to a specific destination

Proposal 3: 
It is up to UE implementation how and for which destination the UE uses the multiple grants 
Proposal 4:  
For both Mode 1 and Mode 2 operations, if transmissions overlaps in time, it is up to UE implementation to determine which transmission to prioritize 
Proposal 5:  Up to 4 trasnmission on overlapping SC periods to different destination IDs are allowed
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