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1. Introduction

Through the discussion on multi-carrier D2D issues so far [1-3], following working assumption/agreement obtained;

*RAN1#77

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
· Send LS to RAN2, RAN4, and SA2

· RAN2: 

· To investigate impact on UE capability signalling of restriction on cellular operation when D2D is operated

· [Public safety UEs are assumed to be able to simultaneously perform cellular on DL carrier and D2D on associated UL carrier for FDD band]

· For discovery, non-public safety UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· There is no simultaneous operation of CA and D2D required for Rel-12 D2D communication if we assume 2 DL CA capable UEs

· RAN4:

· RAN1 asks feasibility and implication of simultaneous reception of cellular on DL spectrum and D2D associated UL spectrum for FDD band

· RAN1 asks feasibility and implication of single receiver chain switching between cellular spectrum and D2D reception associated UL spectrum for FDD band

· SA2:

· [Public safety UEs are assumed to be able to simultaneously perform cellular on one carrier and D2D on another carrier]

*RAN1#78

Agreement:

· In D2D WI in Rel-12, no change in 36.213 to PC for cellular UL transmissions compared to Rel-11

…
Revisit CIF after discussion on multicarrier operation. 

This document further discusses multi-carrier D2D issues.
2. Discussion
Simultaneous WAN TX and D2D TX
This issue was discussed through [4] in RAN1#78 and following was agreed.
· In D2D WI in Rel-12, no change in 36.213 to PC for cellular UL transmissions compared to Rel-11

According to above agreement, WAN transmission power is prioritized. So the question is how to transmit D2D using the remaining power. 
There are three cases on the timing relation between WAN TX and D2D TX. 
Case 1: D2D subframe and WAN subframe overlapped area is larger than 1 symbol (Fig.1)
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Figure 1 Overlapped area is larger than 1 symbol
Based on the agreement for single carrier in RAN1#77, “UE drops the entire D2D transmission in subframe n if a D2D transmission without TA is scheduled in subframe n and a transmission with TA>1 symbol is scheduled in subframe n+1”, if same principle is used for this case, then the whole D2D transmission will be dropped. But we think it is not necessary to directly follow it for multiple-carrier operation as the UE capability is different (single carrier –capable UE does not support multiple transmission but CA –capable UE does).
In this case, as an optimization, following can be considered.

· In case of QPSK, to transmit D2D as available power (may lead to non-constant power among symbols)
· Constant power within D2D subframe is kept (e.g, reduce other non-overlapped symbol’s power to make each symbol’s power constant). This reduces UE processing time as look-ahead processing is required.
On the other hand, these require more discussion to stabilize the behaviour. Given the amount of available time for Rel.12 standardization, we think it can be sufficient to leave it up to UE implementation as long as total UE Tx power does not exceed Pcmax. It can include the behaviour to drop the entire D2D subframe, similar to single carrier case but not necessary always like that.
Case 2: D2D subframe and WAN subframe overlapped area is smaller than 1 symbol (Fig.2)
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Figure 2 Overlapped area is smaller than 1 symbol
Thanks to 1 symbol gap at the end of D2D transmission, the D2D power allocation is not a problem when carrier 1 and carrier 2 are synchronized to each other. In case of asynchronous, even one symbol gap at the end of D2D subframe, there can be collision between WAN and D2D. In case of such collision, similar to case 1, we propose it is up to UE implementation as long as total UE Tx power does not exceed Pcmax.
Case 3: D2D TX uses UL timing which is aligned with WAN TX
In this case, WAN transmission power is prioritized and the remaining power is used for D2D which power is reduced but could be kept constant over the subframe. If the remaining power is too low, similar to WAN CA case, to drop D2D is up to UE implementation. 
Therefore, our proposal for simultaneous WAN TX and D2D TX is:

How to transmit D2D in power shortage is up to UE implementation as long as Tx power is less than Pcmax
CIF on D2D DCI
As clarified through [76b-12] discussion, inter-carrier D2D is a low priority issue. That is true in particular for D2D communication, so usage of carrier indication on D2D DCI is rather optimization. RAN1#78 agreed that “size of D2D DCI is matched to size of DCI-0 that the UE is configured with by padding ‘0’ ”[3]. It implies that ‘000’ is padded to D2D DCI in case CIF is configured for LTE WAN.

Then we propose

· No CIF field is needed on D2D DCI.
3. Conclusion
In this contribution, we discussed on multi-carrier D2D issues further. Our proposals are:

· How to transmit D2D in power shortage is up to UE implementation as long as Tx power is less than Pcmax; and

· No CIF field is needed on D2D DCI.
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