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1. Introduction
WAN and D2D operations on multiple carriers are discussed in email reflector in 3GPP following the last meeting. The following cases were identified and are addressed in this contribution. 
	
	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


2. Coexistence between WAN and D2D on multiple carriers
2.1. Case 1: WAN TX on CC1 and D2D TX on CC2
Another issue is that WAN transmission is not subframe-aligned with D2D transmission due to different TAs, e.g. no TA for D2D, with TA for WAN. This issue can be handled in relation to the UE capability on the multiple TA. For example, a UE not supporting multiple TA on the two CCs (including two CCs in the same band) is unable to transmit WAN and D2D with misaligned subframe, so D2D transmission can be dropped. When a UE supports multiple TA on the two CCs, it may be able to handle the subframe misalignment as far as the difference is within a certain limit (e.g., 32.47us assumed in multiple TAG operations).
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Figure 1: Power limitation case due to overlapped signals in duration A

Figure 1 shows simultaneous transmission of D2D and WAN on different carriers under carrier aggregation of a CA-capable UE. Considering the maximum transmit power, Pc,max in carrier aggregation, there may be power limitation problem in overlapping duration of WAN TX in subframe n+1 with D2D TX in subframe n. In case of normal carrier aggregation, proper power reduction according to pre-defined rule will be performed. However, in case of carrier aggregation of D2D and WAN, slightly different solution could be applied. Considering the agreement that WAN transmission is prioritized over D2D transmission, it is natural to drop D2D transmission if transmit power is limited under the overlapping case of WAN and D2D signal. Other alternative solutions are possible such as D2D signal power reduction only in overlapped duration or in whole subframe n or in both subframe n and subframe n+1. 

Proposal 1: Power limitation problem and timing misalignment issue should be considered in case when both WAN TX and D2D TX happen at the same time in different carriers. 
2.2. Case 2: WAN TX on CC1 and D2D RX on CC2 
Based on the agreement in RAN1 #73, a full duplex operation in a given carrier is not possible, but it may be possible in different carriers. Consider a full duplex operation in different CCs as depicted in Figure 2. If a UE is CA capable and transmits WAN UL at CC1 and receives D2D signal at CC2, we have to consider how much frequency separation is needed to enable this full duplex operation. 
In other word, the feasibility of the full duplex operation across two CCs may be dependent of the amount of frequency separation of the two CCs. For example, if two CCs are in the same band, the full duplex operation can be limited due to the high self-interference. Even when two CCs are in different bands, the full duplex operation may be impossible depending on the frequency separation of the two bands. One possible way of handing this issue would be to define a UE capability signalling on the full or half duplex operation for each band combination.
On the other hand, some power control scheme may be considered to make the full duplex operation possible. For example, the transmission power at CC1 of the UE could be reduce to certain level to reduce power leakage to CC2. We note that there may be some similarity to the case of aggregating different TDD UL-DL configurations where both full duplex and half duplex UEs (across two CCs) are considered. 
Proposal 2: Further study is needed under what condition a UE can operate WAN TX and D2D RX simultaneously across two component carriers.
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Figure 2: Full duplex across two component carriers
2.3. Case 3: WAN RX on CC1 and D2D TX on CC2 

This can be considered as normal UE operation in that LTE UE can receives DL signal and transmit UL signal at the same time.

2.4. Case 4: WAN RX on CC1 and D2D RX on CC2 
This operation requires two parallel receiver implementations. On the other hand, a UE equipped with the half-duplex receiver cannot receive DL signal in some subframes because the one and only receiver should be used for D2D signal reception in UL band. As the two implementation types have different impact on the WAN operation of the UE, it needs to be discussed whether to support both receiver types or select one of them. If reception from one carrier is limited due to no available RX circuit, then DRX operation in that carrier can be introduced. 
2.5. Case 5: D2D TX on CC1 and D2D TX on CC2 
This is the similar case to Case 1. Hence there would be similar issues such as total transmit power limitation under overlapping signal case, different TA issue due to SF misalignment. Furthermore priority between D2D signals need to be defined to decide whether to drop or reduce transmission power if collision happens.
2.6. Case 6: D2D TX on CC1 and D2D RX on CC2 
This kind of capability needs to be introduced in order to support D2D operation among different operators (Inter-PLMN). Inter-operator D2D operation can be implemented such that D2D signal transmission is performed on CC1 of one operator and D2D signal reception is performed on CC2 of another operator. However it is not necessary to perform two operations at the same time. That is, timing of transmission from CC1 and reception from CC2 don’t have to be the same subframe. 

2.7. Case 7: D2D RX on CC1 and D2D RX on CC2 
Similar to Case 6, this kind of capability also needs to be introduced in order to support D2D operation among different operators (Inter-PLMN). Inter-operator D2D operation can be implemented such that D2D signal reception is performed on CC1 of one operator and D2D signal reception is performed on CC2 of another operator. However it is not necessary to perform two operations at the same time. That is, timing of reception from CC1 and reception from CC2 don’t have to be the same subframe.
3. Conclusion
Proposal 1: Power limitation problem and TAG issue should be considered in case when both WAN TX and D2D TX happen at the same time. 
Proposal 2: Further study is needed under what condition a UE can operate WAN TX and D2D RX simultaneously across two component carriers.
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