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1 Introduction

It was observed that multi-carrier operations for D2D and WAN transmission/reception is an open issue, and there was email discussion on this issue under “[76b-12] Multi-carrier operations for D2D and WAN transmission/reception”. 

This contribution reviews different options for multi-carrier operations for D2D and WAN transmission/reception and provides Samsung views on them.

2 Discussion
2.1 WAN UL transmission and D2D transmission in different serving cells 
If multiple serving cells are configured for an UL CA-capable UE and D2D is configured in one of the serving cells, WAN UL transmission and D2D transmission in the same subframe of different serving cells can be supported without additional TX chain. D2D transmission can share the TX chain with WAN UL TX transmission because WAN UL transmission and D2D transmission on a given carrier in the same subframe is not supported as shown in Figure 1.

In case of power limited operation, prioritization of transmitted channels and signals of WAN UL over D2D transmission is required. Rel-11 principles can be re-used, but characteristics of WAN UL channels and signals (such as PUSCH, PUCCH, PRACH and SRS) and D2D channels and signals (SS, DS, control channel and data channel) need to be considered. 
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Figure 1

Proposal 1: 
· For an UL CA-capable UE, WAN UL transmission and D2D transmission in different serving cells can be supported. 

2.2 WAN DL reception and D2D reception 

This section discusses the possible operation of simultaneous reception of DL WAN and D2D.

In TDD case, when a UE receives D2D, the UE is not required to receive WAN. This is because D2D reception (in uplink subframes) and WAN DL reception (in downlink subframes) are in different subframes. So one receiver block can be shared between D2D and WAN.
However in FDD case, there could be the cases that the UE is required to receive both WAN (using FDD DL carrier) and D2D (using FDD UL carrier). So one receiver block cannot be shared between D2D and WAN at the same time. If simultaneous reception of WAN in DL and D2D in a subframe has to be supported, an additional RX chain is needed. 
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Figure 2

As a UE vendor point of view, it is not desirable to mandate the additional RX chain for every commercial D2D UE. It is a common understanding that D2D discovery resource is very small, so there is no big motivation for every UE to have dedicated RX chain for D2D discovery. In this case, simple DL scheduling restriction can be utilized to avoid the simultaneous reception of DL WAN and D2D. If the UE is DL CA-capable, the UE (N DL carrier capable) can receive N-1 number of DL WAN carriers and D2D carrier simultaneously.
For D2D broadcast communication in public safety use case, DL scheduling restriction may lead to more performance degradation, so further study is needed.
Proposal 2: 
· For a non CA-capable UE, it is unnecessary to mandate an additional RX chain only for D2D discovery signal reception.
Proposal 3: 
· For a CA-capable UE, UE could multiplex the available RX chains over the set of WAN + D2D carriers in FDD serving cell.
2.3 Dedicated carrier for D2D Operation
For an UL CA-capable UE, D2D on a different carrier from the UE’s WAN serving cell carrier can be supported. D2D carrier can be added as a Scell and no WAN is scheduled for the Scell. No additional specification work is required other than that. So D2D on a different carrier from the UE’s WAN serving cell carrier should not be precluded in Rel-12.
Proposal 4: 
· For an UL CA-capable UE, D2D on a different carrier from the UE’s WAN serving cell carrier should not be precluded in Rel-12.
3 Conclusions

This contribution considered multi-carrier operations for D2D and WAN transmission/reception and proposes the following:

Proposal 1: 
· For an UL CA-capable UE, WAN UL transmission and D2D transmission in different serving cells can be supported. 

Proposal 2: 
· For a non CA-capable UE, it is unnecessary to mandate an additional RX chain only for D2D discovery signal reception.

Proposal 3: 
· For a CA-capable UE, UE could multiplex the available RX chains over the set of WAN + D2D carriers in FDD serving cell.
Proposal 4: 
· For an UL CA-capable UE, D2D on a different carrier from the UE’s WAN serving cell carrier should not be precluded in Rel-12.
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