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1. Introduction
During the D2D study item, it was agreed to use the PUSCH structure for communication and discovery to divert the WAN transmitter and to maintain a low cubic metric (CM) [1]. It is considered that several scenarios, e.g., simultaneous transmission of D2D due to FDMed resource pools, may involve non-contiguous resource allocation. As discussed in regard to the Rel-10 clustered PUSCH [2,3], non-contiguous resource allocation for the PUSCH causes an increased CM and thus the UE capability was defined. However, simultaneous transmission of D2D has not yet been well addressed in RAN1. In this contribution, we describe the issues and considerations regarding the parallel transmission of D2D.
2. Parallel D2D Transmission
2.1. Conditions for Simultaneous D2D Transmission
Before describing the issues in detail, we first discuss a possible situation where non-contiguous resource allocation due to parallel D2D transmission may occur. Note that it is agreed that FDM shall not be used for multiplexing of a D2D signal and a WAN signal on a given carrier.

(Condition 1) Multiple resource pools per subframe

Since current agreements do not prohibit FDM of the transmission resource pool, simultaneous transmission on different resource pools is also not prohibited as shown in Figure 1. Using multiple discovery resource pools which was agreed in RAN1#78 [4] or frequency multiplexed resources for communication and discovery are considered. Non-contiguous resource allocation may occur in this case.
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Figure 1: Non-contiguous resource allocation due to FDMed resource pools

(Condition 2) Parallel communication transmission

If group-cast or unicast using an ID in the SA is supported, parallel communication transmission is also considered. However, the service demand is unclear and there is no proposal or no agreement regarding parallel communication transmission. Therefore, it is unlikely that parallel transmission of D2D communication will be supported in Rel-12.
(Condition 3) Parallel discovery transmission

In TS22.278, it is assumed that discovery can be transmitted on a per application basis [5] and several companies are proposing/assuming parallel transmission of discovery in RAN2 [6,7]. Although it has not yet been agreed on in RAN2, we consider that parallel discovery transmission would be a feasible option considering the nature of discovery where transmission is on a per application basis given a limited number of bits for the payload. If parallel discovery is allowed in a resource pool, non-contiguous resource allocation is considered. Especially for Type 2B discovery, avoidance of non-contiguous resource allocation is difficult due to inter-period hopping as shown in Figure 2.
Observation 1: Parallel transmission of D2D within a resource pool is up to RAN2 discussion
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Figure 2: Non-contiguous resource allocation due to parallel discovery transmission 
using Type 2B resource allocation
Considering this discussion, simultaneous D2D transmission occurs depending on the eNB configuration (condition #1) or RAN2 discussion (condition #3).
Observation 2: Simultaneous D2D transmission may occur depending on the eNB configuration (condition #1) or RAN2 discussion (condition #3). 

2.2. Issues and Possible Solutions
Non-contiguous resource allocation

In the aforementioned situation, non-contiguous resource allocation for D2D transmissions is considered. As SA, data and discovery use the PUSCH based structure, and the UE capability regarding the non-contiguous PUSCH resource allocation can be re-used if the maximum number of cluster is aligned with the Rel-10 PUSCH, i.e., 2 clusters. 
However, if the number of cluster exceeds the UE capability or a single cluster is assumed for D2D, avoiding non-contiguous resource allocation should be investigated. Considering the Type 2B hopping pattern, it is difficult to avoid non-contiguous resource allocation by implementation of the eNB. The simplest way is to drop D2D transmission(s) to fulfill the UE capability. The impact of this dropping behavior would be limited considering retransmissions for SA, data, and discovery. If priority rule is determined for the dropping, it is likely that discovery, data for communication and the SA has lower priority for the transmission in this order considering the required reliability for one transmission. Between the same channels, e.g., simultaneous transmission of two discovery message, it would be up to UE implementation regarding which message drop. It is also feasible to delegate the dropping priority to the UE implementation.
Proposal 1: Clarify UE assumption regarding non-contiguous resource allocation for D2D
· Alt. 1: Agree on single carrier transmission for D2D

· Alt. 2: Newly define or re-use UE capability for PUSCH resource allocation for non-contiguous resource allocation
Proposal 2: When transmission resources are not compatible with the UE assumption or capability regarding non-contiguous resource allocation, the UE shall drop D2D transmission(s).
Power control

Since power control parameters are independently configured for communication and discovery, the UE may need to scale the individual D2D transmission power when the transmission power would exceed maximum transmission power if parallel transmission of communication and discovery is supported. The same priority rule as that for non-contiguous resource allocation is considered for the power scaling. The allowed MPR for the maximum output power could be discussed in RAN4 if non-contiguous resource allocation is allowed.
Proposal 3: When the transmission power would exceed maximum transmission power due to parallel D2D transmission, the UE scales the individual D2D transmission power
3. Conclusion

In this contribution we discussed potential issues regarding parallel transmission of D2D. Following is observed and proposed:
Observation 1: Parallel transmission of D2D within a resource pool is up to RAN2 discussion
Observation 2: Simultaneous D2D transmission may occur depending on the eNB configuration (condition #1) or RAN2 discussion (condition #3).
Proposal 1: Clarify UE assumption regarding non-contiguous resource allocation for D2D
· Alt. 1: Agree on single carrier transmission for D2D

· Alt. 2: Newly define or re-use UE capability for PUSCH resource allocation for non-contiguous resource allocation
Proposal 2: When transmission resources are not compatible with the UE assumption or capability regarding non-contiguous resource allocation, the UE shall drop D2D transmission(s)
Proposal 3: When the transmission power would exceed maximum transmission power due to parallel D2D transmission, the UE scales the individual D2D transmission power
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