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1
Introduction
In this contribution, we discuss the multi-carrier aspects of D2D and WAN operation.  

As discussed in [1], following different options can be considered for multi-carrier operation:
Table 1 D2D + WAN multi-carrier cases

	
	CC1
	CC2

	Case 1
	WAN TX
	D2D TX

	Case 2
	WAN TX
	D2D RX

	Case 3
	WAN RX
	D2D TX

	Case 4
	WAN RX
	D2D RX

	Case 5
	D2D TX
	D2D TX

	Case 6
	D2D TX
	D2D RX

	Case 7
	D2D RX
	D2D RX


To simplify specification work given the Rel-12 timeline, we propose that D2D operation is limited to a single carrier (as proposed in [2]):
Proposal 1: For Rel-12, D2D is configured on at most a single carrier for all UEs in a given PLMN per region.
Therefore, in this contribution, we focus on cases 1 to 4 – case 5 does not need to be supported based on Proposal 1, and cases 6 and 7 can be supported based on UE implementation for inter-PLMN D2D operation. 

For case 4 (WAN RX + D2D RX), we note that a natural extension of existing working assumption (reproduced below) is to allow this option as a UE capability which is currently under discussion in RAN2.  
	Working assumption with a condition to reception of reply LSs:
· For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· For discovery, RAN1 assumes that UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D


Therefore, in this contribution, we focus on Cases 1-3 with:

· Case 1 (WAN TX + D2D TX) discussed in Section 2

· Case 2/3 (WAN TX/RX + D2D RX/TX) discussed in Section 3 

2
TX Aspects of Multi-Carrier Operation

We consider the following options for transmission of D2D and WAN signals. 

· Dedicated D2D TX chain: a UE has a dedicated TX chain for D2D. If there is a conflict (e.g. due to power imbalance requirements), then WAN transmission is prioritized.
·  Shared D2D and WAN TX chain:
· With simultaneous WAN and D2D transmission: where same TX chain (shared PA) is used for transmitting WAN and D2D signals (e.g. intra-band CA case). 
· Without simultaneous WAN and D2D transmissions with dynamic carrier switching: A UE transmits either WAN or D2D at one time - switching between WAN and D2D is done dynamically (~ few ms.). 

· Without simultaneous WAN and D2D transmissions and without dynamic carrier switching: A UE transmits either WAN or D2D at one time - switching between WAN and D2D is not done dynamically (~ few ms.).
We note that requirements given in [3] to support multi-carrier operation for public safety systems. We further note that either simultaneous transmission using shared chain or dynamic carrier switching will need further input from other WGs to study the feasibility and impact. Hence, we propose:
Proposal 2: following two options are supported in Rel-12 for multi-carrier D2D TX and WAN TX:

1. Dedicated D2D TX chain as a UE capability.

2. Shared D2D and WAN TX chain for multi-carrier operation without simultaneous transmissions or dynamic carrier switching (~ few ms.).
We note that single carrier operation with shared TX chain is supported based on existing agreements:
Observation 1: Single carrier operation (UL and D2D on same carrier) is supported based on existing agreements.
3
TX and RX Aspects of Multi-Carrier Operation

From a single UE perspective, WAN or D2D TX and D2D or WAN RX (respectively) on separate carriers can interfere with each other depending where the component carriers are. This is mainly due to self interference that is not necessarily filtered out by the duplexer. This can depend on the separation between the carriers as well as other considerations such harmonics of the transmitted signals.  Thus, simultaneous operation may be feasible in some cases (e.g. CC1 and CC2 are in different bands), but may not be feasible in some case (e.g. when CC1 and CC2 are next to each other). 

To support cases where simultaneous TX and RX is not feasible, we propose to extend the agreements to prioritize WAN reception to prioritize either WAN TX or RX.

Proposal 3:  WAN TX or RX CC1 is prioritized over D2D RX or TX CC2 in case of a conflict. 

In our view,  the conflict is primarily a function of the location of component carriers, and thus capability signalling indicating in-ability (or ability) to support simultaneous TX and RX on CC1 and CC2 can be introduced to allow for cases when simultaneous TX and RX is possible on the two component carriers. 
4
Conclusion

Proposal 1: For Rel-12, D2D is configured on at most a single carrier for all UEs in a given PLMN per region.
Proposal 2: following options are supported in Rel-12 for multi-carrier D2D TX and WAN TX:

1. Dedicated D2D TX chain as a UE capability.

2. Shared D2D and WAN TX chain for multi-carrier operation without simultaneous transmissions or dynamic carrier switching (~ few ms.).

Observation 1: Single carrier operation (UL and D2D on same carrier) is supported based on existing agreements.
Proposal 3:  WAN TX or RX CC1 is prioritized over D2D RX or TX CC2 in case of a conflict. 
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