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1
Introduction
In this contribution, we discuss remaining details of D2D resource pool configuration.   

This contribution is organized as follows:
· Section 2 discusses and lists the remaining details and makes proposals to resolve them
· Section 3 discusses the resource pool overlap cases, and

· Section 4 concludes this contribution

2
Resource Pool Parameter Details
offsetIndicator: It is FFS whether the offsetIndicator for discovery and SA should be directly indicate an offset instead or an input to a function that derives the offset. We propose that offsetIndicator should directly indicate an offset.
Proposal 1: offsetIndicator should directly indicate an offset.

d2dssId: Currently, the parameter is used indicate the sequence ID of D2DSS. As discussed in a companion contribution [1], due to PAPR limitations of SD2DSS, only a sub-set of values are proposed to be used leading to a total of 180 D2DSS IDs. 
Proposal 2: d2dssId range is changed to {0,…,180} and should be independent of the cell id of the associated cell.
D2DSS ID and cell ID:  note that as per current agreements, D2DSS ID is configurable by the network which allows a network to choose D2DSS ID as a function of cell ID. Further, it allows flexibility such as using a common D2DSS ID for all cells. Hence, we do not see a strong need to link D2DSS Id to cell ID. However, we note that the currently agreed parameter “cell ID of the neighboring cell” will require signaling of resource pools of neighboring cell separately even if they used a common resource pool. In particular, for typical async deployments, different sectors of a macro-cell are co-located and can be synchronized with each other.  The currently agreed structure would not allow for an optimal way of signaling these resource pools. This creates significant additional overhead in SIB. Thus, we make the following observation and proposal:

Observation 1:  the RRC parameter “cell id of the neighboring cell” requires separate signaling of resource pools per sector even if there were multiple synchronized sectors that used a common pool.
Proposal 3: The RRC parameter “cell id of the neighboring cell” is made a vector of size up to 3 to allow consolidation of neighbor cell resource pools of up to 3 sectors of a macro-cell.

tddConfigOoc: This parameter was extensively discussed in the email discussion following RAN1#78bis. The main point of this discussion was to allow D2D operation out of coverage on all the sub-frames. The advantage of allowing such D2D operation are clear as it will lead to higher throughput and lower power consumption for D2D communication.

Proposal 4: The parameter tddConfigOoc should be an optional parameter for out of coverage operation. In other words D2D operation out of coverage on all the sub-frames should be allowed on a carrier with TDD deployment in-coverage.
3
Resource Pool Overlap
We note that given the current agreements on resource pools, it is possible that synchronization, discovery, SA and data resources may overlap. In these cases, UE transmission and reception behaviour is undefined.
We note that there two ways to deal with the overlaps of resources:

1. System level: in case TX resource pools overlap in time, rules are defined for prioritization of channels.  

2. UE level:in case transmissions of different channels overlap in time, rules are defined for prioritization of channels allowing UE to drop a lower priority channel
Next, we discuss how these two different techniques can be applied to various cases of overlap. 

3.1 D2DSS/PD2DSCH overlap with other channels
We note that during RAN1#78bis it was agreed that 

When transmissions of D2DSS/PD2DSCH overlap in time in a given carrier in a single UE with any other D2D channel, the UE transmits D2DSS/PD2DSCH 

· FFS whether the “other D2D channel” can be punctured or is not transmitted
Based on this agreement, and additional agreements on D2DSS transmission conditions, we note that this leads to a system behaviour where a given resource may be used for both D2DSS and SA/Data/Discovery transmissions albeit from different UEs. However, from a receiver perspective, a UE may need to deal with receiving multiple different channels on the sub-frames as D2DSS. In our view, this behaviour increases receiver complexity and also increases cross-channel interference between D2D channels. Therefore, we make the following observation and proposal: 

Observation 2: As per existing agreement, D2DSS transmission could be multiplexed with SA/Data/Discovery transmission on same sub-frame at a system level leading to higher interference and receiver complexity. 

Proposal 5: D2DSS/PD2DSCH is prioritized at a system level over all the other resource pools/transmissions. That is, if a sub-frame is configured as a D2DSS resource, then UEs will not use that sub-frame for transmission of other D2D channels.

Note that in a discovery only deployment only D2DSS resources that are associated with a discovery pool will be considered. A discovery UE can transmit on a D2DSS resource that is not associated with any discovery pool. 
3.2 SA and Data overlap

If there is overlap between transmission of SA and data, SA transmission should be prioritized over data. The case for prioritizing SA over data should be clear. However, we note that there two different types of conflict possible:

1. Overlap of associated SA and Data – note RAN1 agreed to a one to one associate between SA and Data.

2. Overlap of non-associated SA and Data – for example due to a UE participating in multiple groups

We propose to solve these two cases differently:

Proposal 6: When associated SA and Data TX pools overlap in time, the overlapped resources are defined to be part of the SA resource pool.

Proposal 7: In a given carrier,  when transmission of SA overlaps in time with a non-associated data transmission in a given UE, SA transmission should be prioritized over data transmission. The data transmission should be punctured, i.e. the dropped transmission does not alter the RV ID sequence of the remaining transmissions. 
3.3 Discovery and SA/Data overlap

We note that given the current resource pool definitions, it is possible to avoid overlap of SA and discovery, but not of data and discovery for reasonable configurations. Data and discovery resource pool orthogonalization for example would require not using 64 ms resources every 320 ms for data when discovery is configured to be 64ms every 10seconds. 

We note that if there is overlap between transmission of discovery and SA or data, discovery transmission should be prioritized over SA or data. Discovery occurs with low periodicity, if a transmission is missed then the receiving UEs may need to wait several tens of seconds to receive discovery signal again. On the other hand SA and data transmissions will be delayed by at most a few hundred ms. 

Therefore, we make the following observations:

Observation 3: avoiding overlap between data and discovery by appropriate resource configuration, would require significant penalty in terms of resources used for data. 

Further, we note that UE level conflict resolution will create ambiguity at a receiver with regards to whether a given transmission is SA/Data or Discovery – thus requiring the UE to attempt to receive one or the other or both the channels. 

Observation 4: UE level conflict resolution of overlapped resources creates an ambiguity from receiver perspective. 

Therefore, we propose:

Proposal 8: when SA or Data TX pools overlap in time with discovery TX pool, the overlapped resource are defined to be part of discovery TX pool.
4
Conclusion

In this contribution we discussed the remaining details of resource pool allocation. We made the following proposals. 
Proposal 1: offsetIndicator should directly indicate an offset.

Proposal 2: d2dssId range is changed to {0,…,180} and should be independent of the cell id of the associated cell.

Observation 1:  the RRC parameter “cell id of the neighboring cell” requires separate signaling of resource pools per sector even if there were multiple synchronized sectors that used a common pool.

Proposal 3: The RRC parameter “cell id of the neighboring cell” is made a vector of size up to 3 to allow consolidation of neighbor cell resource pools of up to 3 sectors of a macro-cell.

Proposal 4: The parameter tddConfigOoc should be an optional parameter for out of coverage operation. In other words D2D operation out of coverage on all the sub-frames should be allowed on a carrier with TDD deployment in-coverage.
Observation 2: As per existing agreement, D2DSS transmission could be multiplexed with SA/Data/Discovery transmission on same sub-frame at a system level leading to higher interference and receiver complexity. 

Proposal 5: D2DSS/PD2DSCH is prioritized at a system level over all the other resource pools/transmissions. That is, if a sub-frame is configured as a D2DSS resource, then UEs will not use that sub-frame for transmission of other D2D channels.

Note that in a discovery only deployment only D2DSS resources that are associated with a discovery pool will be considered. A discovery UE can transmit on a D2DSS resource that is not associated with any discovery pool.

Proposal 6: When associated SA and Data TX pools overlap in time, the overlapped resources are defined to be part of the SA resource pool.

Proposal 7: In a given carrier, when transmission of SA overlaps in time with a non-associated data transmission in a given UE, SA transmission should be prioritized over data transmission. The data transmission should be punctured, i.e. the dropped transmission does not alter the RV ID sequence of the remaining transmissions. 

Observation 3: avoiding overlap between data and discovery by appropriate resource configuration, would require significant penalty in terms of resources used for data. 

Observation 4: UE level conflict resolution of overlapped resources creates an ambiguity from receiver perspective. 

Proposal 8: when SA or Data TX pools overlap in time with discovery TX pool, the overlapped resource are defined to be part of discovery TX pool.
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