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1. Introduction

RAN1 #73 meeting, the following agreement has been achieved.

	· It is assumed that D2D operates in UL spectrum (in the case of FDD) or UL sub-frames of the cell giving coverage (in the case of TDD except when out of coverage).


As we understand, each DL transmission corresponds to an UL HARQ transmission in a UL sub-frame which is transmitted with a time delay from the DL transmission. If one UL sub-frame is used by D2D transmission, we need to deal with the UL HARQ that originally shall be transmitted in this UL sub-frame. In this document we consider a possible solution by simultaneously transmitting the UL HARQ and D2D transmission.
2. Collision between UL HARQ and D2D transmission
In TS 36.213 [2], it said that one UE without being configured CA needs to transmit HARQ at sub-frame n when detecting a PDSCH transmission or a PDCCH/EPDCCH indicating downlink SPS release within sub-frame(s) n-k, where 
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. For FDD, the k is equal to 4. For TDD, the K is defined in Table 10.1.3.1-1 in [2] as follows. 

Table 10.1.3.1-1: Downlink association set index
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 4, 6
	-
	-
	-
	-
	8, 7, 4, 6
	-
	-

	3
	-
	-
	7, 6, 11
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 8, 7, 11
	6, 5, 4, 7
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


As it has been agreed that the D2D communication should take place at UL spectrum, the transmission of a D2D sub-frame may collide with the transmission of UL HARQ. To resolve this challenge, a simple way is to restrict the scheduling of D2D transmission into the sub-frame without UL HARQ. However, it complicates the scheduling of D2D transmission especially for TDD system, and thus shall not be considered as feasible. Another solution is to allow the HARQ transmission and D2D transmission take place in the same sub-frame, and thus minimize the impact on legacy systems. In the next section, we consider the feasibility to realize this solution.
3. Simultaneous UL HARQ and D2D transmission
To accommodate UL HARQ and D2D transmission in the same sub-frame, the most critical requirement is that the physical transmissions format needs to be realized by PUSCH and PUCCH, or the eNB cannot recognize the format.
Proposal 1: To accommodate UL HARQ and D2D transmission in the same sub-frame, the physical transmissions format needs to be realized by PUSCH and PUCCH.

As the following agreement has been achieved in RAN1 #74 meeting, on the topic of D2D communication, it seems the control channels between UEs are not necessary.
	· Whether any closed loop physical layer feedback is used, and if so, what (e.g. for support of HARQ, power control etc)
· Agreement: Baseline for the broadcast communication on which RAN plenary has tasked RAN1 to focus, is that no closed loop physical layer feedback is used; can be revisited if significant benefits of introducing some such feedback are shown.


Since from Release 10, it is allowed to transmit the PUCCH and PUSCH in the same UL sub-frame. It implies that the PUCCH can also be transmitted in the same sub-frame with D2D transmission.
Proposal 2: Allow PUCCH to be transmitted in the same sub-frame with D2D transmission.
4. Using shorten PUCCH format to include guard period
As we indicate in the companion contribution R1-134362, the guard period for D2D transmission is critical and thus the last symbol of a sub-frame might be dropped. If we adopt PDCCH/PDSCH as D2D transmission scheme, there may be difficult to reuse existing schemes such as channel coding and resource mapping. However, if PUCCH/PUSCH is adopted for D2D transmission scheme, a natural way to conquer this challenge is by reusing the shorten PUSCH/PUCCH physical format in a sub-frame with SRS. 
Proposal 3: Using PUSCH for D2D transmissions can benefit the design of guard period due to the shorten PUCCH is designed to be transmitted in a sub-frame with SRS.
Please note, among all the PUCCH formats only the format 1a/1b can be transmitted in a sub-frame with SRS, and thus up to 2 DL CC is supported. The following figure is from [3], which depicts the transmission procedure of PUCCH format 1a/1b in a sub-frame with SRS and can be reused for D2D sub-frame.
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5. Collision between UL HARQ and D2D Reception
Another similar challenge is when the UL HARQ should be transmitted in a sub-frame in which UE needs to receive the D2D transmission. Sincere there is an agreement in RAN1 #73 as follows; it is not possible for simultaneous UL HARQ and D2D reception.

	· It is assumed that D2D transmission/reception does not use full duplex on a given carrier.


Therefore, to resolve the collision between UL HARQ and D2D Reception, the eNB shall either schedule the D2D reception in a sub-frame without UL HARQ or to modify the timing of HARQ feedback, such as the Table 10.1.3.1-1 in [2]. 
However, as we mentioned above, the first solution complicates the scheduling at eNB while the second solution generate huge impact on current specification. This challenge shall be further studied.
6. Conclusion
In this document we have 3 proposals as follows.
Proposal 1: To accommodate UL HARQ and D2D transmission in the same sub-frame, the physical transmissions format needs to be realized by PUSCH and PUCCH.
Proposal 2: Allow PUCCH to be transmitted in the same sub-frame with D2D transmission.
Proposal 3: Using PUSCH for D2D transmissions can benefit the design of guard period, due to the shorten PUCCH is designed to be transmitted in a sub-frame with SRS.
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