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1 Introduction
At the RAN1#79 meeting [1], the following agreements were reached for PD2DSCH.
· 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

· FFS until RAN1#79: 

· When SA and D2D data overlap in time and frequency in a given carrier in a single UE, the UE transmits SA and not the D2D data

· When any other D2D channel transmissions overlap in time and frequency in a single UE, no behaviour is specified. 

· Apart from D2DSS/PD2DSCH, if two D2D channels overlap in time and frequency, which one to receive is up to UE implementation

In this contribution, we address the remaining “FFSs”. Especially, there may be or may not be PD2SCH in the D2DSS subframes for communication and discovery respectively. We discuss the UE behavior if different D2D channel/signal resource collision occurring. Some companion contributions related to this one are: the PD2DSCH content and channel design in [2], the D2DSS design in [3]. 
2 UE behavior for channels overlapping with D2DSS/PD2DSCH
When D2DSS is transmitted, it occupies 4 SC-FDMA symbols in the 6 central PRBs. Consequently, there are 7 (extended CP case) or 9 (normal CP case) SC-FDMA symbols remaining in the subframe where D2DSS is transmitted.
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Figure 1: Example only D2DSS signal is transmitted for normal CP
· If the D2DSS is transmitted for the purpose of discovery, the PD2DSCH is not transmitted. If the D2DSS is transmitted for the purpose of communication, the PD2DSCH will be transmitted.  Based on our contribution [2], and as shown in Figure 1, the following additional SC-FDMA symbols will be used:2 SC-FDMA symbols for DMRS

· all the left 7 SC-FDMA symbols for actual PD2DSCH transmission

2.1 UE behavior for channels overlapping with D2DSS only

When a UE transmits D2DSS for the purpose of discovery, there is no associated PD2DSCH to be transmitted. Thus, 9 SC-FDMA symbols are available. The two DMRS can be transmitted at their usual location without being modified as Figure 1. Consequently, another D2D channel can be transmitted on the remaining unused SC-FDMA symbols.
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Figure 2: Example of other D2D channel (discovery channel) overlapped with D2DSS channel for normal CP
There are two cases for discovery message overlapping with D2DSS:

· Case 1a: the other D2D channel (e.g. 2PRB-length discovery channel) is contained within the PRBs used for D2DSS transmission as in the left of Figure 2. In this case, the part of the other D2D channel is dropped at the D2DSS symbols location. 

· Case 1b: the other D2D channel (e.g. 2PRB-length discovery channel) has one PRB overlapped with the D2DSS as in the right of Figure 2. This case, the part of other D2D channel overlapped PRB with D2DSS will be dropped at the D2DSS symbols.
In the partial overlap case, as described above, it is better to transmit on the non-overlapped PRBs. There are two possibilities:

· Use rate-matching

· Use puncturing

It has already been decided to use IR for D2D channels. The UE already maintains a soft buffer for both discovery and communication. Since rate-matching typically performs better than puncturing, and since for this case, puncturing does not appear to be simpler than rate-matching, we suggest using rate-matching.

Proposal: When D2DSS is transmitted without any accompanying PD2DSCH, the remaining SC-FDMA symbols can be used for transmitting another D2D channel. Rate-matching is used for the D2D channel.

2.2 UE behavior for channels overlapping with D2DSS and PD2DSCH

We now examine the UE behavior when one D2D channel partially overlaps with the PD2DSCH/D2DSS. Figure 3 illustrates such a case where one D2D channel partially overlaps with the PD2DSCH/D2DSS. There are two possibilities:

· The D2D channel transmission could be dropped
· The D2D channel transmission could be interrupted on the PRBs where the PD2DSCH/D2DSS is transmitted

On the uplink, the DMRS sequence is generated over the entire allocated bandwidth. For instance, if the PRB resource allocation is of length 10, a length 120 sequence will be generated. In the overlapped region, the DMRS SC-FDMA symbols are not the ones for the other D2D channel demodulation, but are the one for the PD2DSCH demodulation. Consequently, they cannot be used for demodulating the other channel.

Observation 1: When D2DSS/PD2DSCH transmission overlaps with another D2D channel, demodulation of the other channel on the overlapped PRBs cannot use the DMRS
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Figure 3: Example of other D2D channel overlapped with D2DSS/PD2DSCH channel partly for normal CP 
However, as shown in Figure 4, on the non-overlapped PRBs, The DMRS could be used if it was generated only on the non-overlapping regions. For instance, if the allocation is 10 PRBs, of which 2 PRBs overlap with the D2DSS/PD2DSCH PRBs, the UE can generate a DMRS whose length is as if the allocation was 8 PRBs. The receiving UE could then receive the D2D channel on the non-overlapped channel use the DMRS for demodulation.
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Figure 4: Example of other D2D channel overlapped with D2DSS/PD2DSCH channel partly for normal CP, DMRS generated to the un-overlapped other D2D channel bandwidth
Proposal:
· when a D2D channel overlaps in frequency with PD2DSCH/D2DSS, the D2D channel is transmitted only on the non-overlapping occupied PRBs
· The UE generates the DMRS assuming that the resource allocation only covers the non-overlapped part of the resource allocation
This covers the case where the overlap is partial. However, there are two other cases to consider:
· Case 2a: the other D2D channel is contained within the PRBs used for D2DSS/PD2DSCH transmission. In that case, for communication, the other D2D channel is dropped since PD2DSCH has precedence. 
· Case 2b: the other D2D channel has a resource allocation covering the entire D2DSS/PD2DSCH. In such a case, generating the DMRS on non-overlapped PRBs is still possible, but quite complicated. Thus, for rel-12, we propose to exclude this case and not transmit the other D2D channel
Proposal: when a D2D channel overlaps in frequency with PD2DSCH and D2DSS
· If the D2D channel has an allocation of PRBs located on both sides of the 6 central PRBs, the D2D channel is not transmitted

3  UE behavior for D2D channels overlapping with non PD2DSCH/D2DSS
When two D2D channels overlap, it is needed to establish some priority rules.
SA has the highest priority: 

The SA is the scheduling signalling channel to D2D link; it is the most important one except D2DSS/PD2DSCH. Considering the limited retransmission time for SA, the priority should be the highest among all other D2D channels. 
Data has higher priority than discovery:
It has been discussed leaving the priority between the data and discovery up to the implementation. In our view, this is not a good solution. Given that data and discovery messages are transmitted several times, the receiver has to know if the soft bits being received correspond to a discovery message or a data PDU. Consequently, a priority rule between discovery and data must be explicitly stated.

A communication message has more retransmissions than a discovery message. However, the delay requirement for discovery traffic is likely to be much lower than communication traffic, especially since VoIP is anticipated to be the dominant traffic for PS in the early days. 
As discussed above, we suggest the overall priority rules as:
· SA > data > discovery
Proposal: for D2D channels overlap other than with PD2DSCH/D2DSS, the priority order is as follows:

1. SA

2.  Data

3.  Discovery

4 Conclusions
In this contribution, we discussed the UE behavior for overlapping D2D channels. Our proposals are as follows:

· When D2DSS is transmitted without any accompanying PD2DSCH, the remaining SC-FDMA symbols can be used for transmitting another D2D channel. Rate-matching is used for the D2D channel.

· When a D2D channel overlaps in frequency with PD2DSCH and D2DSS, the D2D channel is transmitted only on the non-overlapping occupied PRBs
· The UE generates the DMRS assuming that the resource allocation only covers the non-overlapped part of the resource allocation
· for the transmission of the other D2D channel in the non-overlapped region, rate-matching is used
· If the D2D channel has an allocation of PRBs located on both sides of the 6 central PRBs, the D2D channel is not transmitted
· For D2D channels overlap other than with PD2DSCH/D2DSS, the priority order is as follows:

1. SA

2.  Data

3.  Discovery
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