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1. Introduction
The aspects of D2D communication on D2D link needing study/decision includes: 
· Method of multiplexing between D2D and Uu [1]

In this contribution, some issues regarding multiplexing of D2D discovery and Uu are discussed.
2. Discussion

2.1. Time-division multiplexing of  D2D and Uu
D2D discovery signal transmission is TDMed with Uu transmission [2].  Therefore at the subframes used for D2D discovery, Uu transmission is not available. In addition to that, from a UE perspective if reference timing for D2D discovery is not aligned with Uu transmission timing of its serving cell [3, 4], proper UE reporting mechanism should be further defined for its serving eNB to attain information on which subframe D2D discovery has impact.
2.2. Simultaneous receptions of D2D and Uu
In [5], two types of D2D receiver operations that are half-duplex
 and full duplex receiver
 between Uu DL and D2D RX were discussed. A UE equipped with the full duplex receiver can receive DL signal continuously in DL band while doing D2D operations in UL band. This operation requires two parallel receiver implementations as depicted in Figure 1(b). On the other hand, a UE equipped with the half-duplex receiver illustrated in Figure 1(a) 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 Uu operation of the UE, it needs to be discussed whether to support both receiver types or select one of them. For this issue, CA or NAIC capable UEs may have different solutions because such UEs already have multiple RX circuits for different carrier signal or interference decoding and a circuit not under DL RX usage could be used for D2D RX. 

Proposal 1: Further study is needed on the possibility of simultaneous DL reception and D2D reception at a UE. 
Especially, for the non-PS UEs which only perform D2D discovery, implementing additional RX circuit only for D2D discovery can be highly cost inefficient. Therefore, for this kind of UEs, it should be taken into account to reuse Uu DL RX circuits for D2D discovery, which means Uu DL is DRXed for the subframes used for D2D discovery.
Proposal 2: For the non-PS UEs, it should be taken into account to reuse Uu DL RX circuits for D2D discovery.
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Figure 1. Half-duplex receiver vs. full-duplex receiver for D2D UE
When reception on Uu DL is available, as discussed in [2], UE may not be able to report ACK/NACK for the received PDSCH because simultaneous Uu transmission and D2D reception (and/or transmission) is not possible. To handle this problem proper change in HARQ ACK timing is needed on the D2D subframess which conflict with HARQ ACK transmission. One possible change is that UE shift HARQ-ACK transmission to the next available UL subframe. For TDD systems, the reference HARQ ACK timeline configuration defined for eIMTA can be used. 
2.3. Pattern of D2D discovery subframes
There are two different patterns of D2D subframes: continuous allocation and discontinuous allocation. For continuous allocation, subframes used for D2D discovery are allocated consecutively all together. Some benefits of this method are that serving cell operations is less affected by intercell discovery and battery consumption of idle UEs is lower. For discontinuous allocation, the subframes used for D2D discovery are spread and the subframes either side of a D2D subframe is used for Uu transmission. In terms of latency, this method has better performance than continuous allocation for it has more distributed pattern of Uu UL blocked subframes (note that Uu UL blocked subframes are equal to or a subset of D2D subframes). Similarly, using discontinuous allocation is more advantageous in ACK/NACK shifting for the Uu UL blocked subframes.

To take the advantages of both methods to the extent possible, it is desirable to use modified continuous allocation, in which proper amount of Uu UL subframes are inserted into a set of continuously allocated D2D subframes. This will end up with a pattern where a set of subframes used for D2D is split into more than one piece and the pieces are located discontinuously.
Proposal 3: It is desirable to use modified continuous allocation when D2D subframe is TDMed with Uu UL, in which proper amount of Uu UL subframes are inserted into a set of continuously allocated D2D subframes.
3. Conclusion
This contribution discusses multiplexing of D2D discovery and Uu. The followings are proposed:
Proposal 1: Further study is needed on the possibility of simultaneous DL reception and D2D reception at a UE.

Proposal 2: For the non-PS UEs, it should be taken into account to reuse Uu DL RX circuits for D2D discovery.

Proposal 3: It is desirable to use modified continuous allocation when D2D subframe is TDMed with Uu UL, in which proper amount of Uu UL subframes are inserted into a set of continuously allocated D2D subframes.
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� Half-duplex D2D receiver: D2D RX processing is realized by re-using a modified macro DL RX circuit/module


� Full-duplex D2D receiver: D2D RX processing is realized by separate UL RX circuit/module from conventional DL RX circuit/module
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