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1 Introduction
In RAN2 #91bis concurrent transmission to multiple destinations was discussed and following agreements were made:

In this paper we discuss issues related to multiple transmissions within overlapping SC periods to different destination IDs using mode 2 resources.
2 Discussion
2.1 Multiple SA Transmissions

In case of mode 2, SA resource is randomly selected from SA resource pool. SA is transmitted over two subframes. If a UE selects multiple SA resources randomly from a SA resource pool then one or both subframes for a SA transmission to one destination may be same as one or both subframes for SA transmission to another destination. This overlapping can also occur for the case when SA resources for transmitting SA to multiple destinations are selected from distinct SA resource pools if SA resource pools are overlapping.

Observation 1: In case of mode 2, subframe(s) selected for a SA transmission to one destination may be same as SA transmission to another destination

UE cannot transmit multiple SA in one subframe because of SC-FDM constraint. There are two possible approaches to overcome this problem

1. Approach 1: In case of discovery, UE is allowed to select multiple discovery resources from a discovery resource pool for transmitting multiple discovery messages. The collision is avoided by excluding discovery resources belonging to subframes of discovery resources already selected for transmissions. Similar approach can be followed for SA transmission as well i.e. UE selects resources from a pool of SA resources, excluding any resources belonging to the subframes of resources already selected for SA transmission

2. Approach 2: If SA transmission to one destination overlaps with SA transmission to another destination then UE transmits only one SA and drops the other. SA transmission to be dropped can be left to UE implementation. 
Proposal 1: RAN2 should discuss whether to follow approach 1/2 to avoid concurrent SA transmissions.
Approach 1: UE selects resources from a pool of SA resources, excluding any resources belonging to the subframes of resources already selected for SA transmission

Approach 2: If SA transmission to one destination overlaps with SA transmission to another destination then UE transmits only one SA and drops the other. SA transmission to be dropped is left to UE implementation.
2.2 Multiple Data Transmissions

In case of mode 2, for data transmission corresponding to SA, T-RPT index is randomly selected from a set of T-RPTs by UE. The T-RPT index determines the subframes in data resource pool which can be used by UE for data transmission. If a UE selects multiple T-RPT indexes randomly from a data resource pool then one or more subframes for a data transmission to one destination may be same as one or more subframes for data transmission to another destination. This overlapping can also occur for the case when data resources for transmitting data to multiple destinations are selected from distinct data resource pools if data resource pools are overlapping.
Observation 2: In case of mode 2, subframe(s) selected for a Data transmission to one destination may be same as Data transmission to another destination

UE cannot transmit multiple data PDUs in one subframe because of SC-FDM constraint. There are two possible approaches to overcome this problem

1. Approach 1: UE selects T-RPT index from T-RPT set, excluding any T-RPT index which results in data subframe (s) overlapping with the subframes already selected for data transmission. 

2. Approach 2: If a subframe for a data transmission to one destination is same as data transmission to another destination then UE transmits only one and drops the other. Data transmission to be dropped can be left to UE implementation.

In case UE is transmitting to several destinations then the approach 1 may limit the number of T-RPT indexes available for selection. Also depending on number of data subframes in data resource pool and T-RPT index, multiple opportunities may exist and UE may not be using all of them for a given destination. For example, let’s say UE selects same T-RPT index corresponding to two distinct SA transmissions in SA period. Then as shown in figure 1 UE has opportunity to transmit 4 MAC PDUs using data subframes corresponding to selected T-RPT index. UE can transmit MAC PDU 1 and 2 corresponding to destination 1 and MAC PDU 3 and 4 corresponding to destination 2. In this case there is no need to perform approach 1.
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Figure 1
Proposal 2: RAN2 should discuss whether to follow approach 1/2 to avoid concurrent data transmissions.

Approach 1: UE selects T-RPT index from T-RPT set, excluding any T-RPT index which results in data subframe (s) overlapping with the subframes already selected for data transmission

Approach 2: If a subframe for a data transmission to one destination is same as data transmission to another destination then UE transmits only one and drops the other. Data transmission to be dropped can be left to UE implementation.
3 Conclusion

In this contribution we have discussed issues related to multiple transmissions within overlapping SC periods to different destination IDs using mode 2 resource allocation. We propose: 
Observation 1: In case of mode 2, subframe(s) selected for a SA transmission to one destination may be same as SA transmission to another destination
Observation 2: In case of mode 2, subframe(s) selected for a Data transmission to one destination may be same as Data transmission to another destination

Proposal 1: RAN2 should discuss whether to follow approach 1/2 to avoid concurrent SA transmissions.

Approach 1: UE selects resources from a pool of SA resources, excluding any resources belonging to the subframes of resources already selected for SA transmission

Approach 2: If a subframe for a SA transmission to one destination is same as subframe for SA transmission to another destination then UE transmits only one SA and drops the other. SA transmission to be dropped is left to UE implementation.
Proposal 2: RAN2 should discuss whether to follow approach 1/2 to avoid concurrent data transmissions.

Approach 1: UE selects T-RPT index from T-RPT set, excluding any T-RPT index which results in data subframe (s) overlapping with the subframes already selected for data transmission

Approach 2: If a subframe for a data transmission to one destination is same as data transmission to another destination then UE transmits only one and drops the other. Data transmission to be dropped can be left to UE implementation.
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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.
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