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1 Introduction

Good progress was achieved in RAN1#78 on the signal design for D2D. In this contribution, we address the outstanding issues for signals design, QCL and timing.
2 PD2DSCH Format
The payload of PD2DSCH is still undefined, however it will likely be quite limited and allow for good coding gain. Based on link simulations [1] PD2DSCH coverage does not seem to be a limiting factor.

We see a clear advantage in enabling UEs to jointly exploit D2DSS and PD2DSCH DMRS for improved synchronization. Therefore, we prefer to keep D2DSS and PD2DSCH in the same subframes. This however does not imply that D2DSS and PD2DSCH are always transmitted with same periodicity.

For the reason above we prefer to have same BW for PD2DSCH and D2DSS, as well as same power level. If SD2DSS is transmitted with reduced power than PD2DSS, the power level of either PD2DSS or SD2DSS is used for PD2DSCH (DMRS and data).

We prefer to avoid transmission of any other D2D signals in the BW adjacent to D2DSS/PD2DSCH. This is to improve synchronization performance and to avoid saturation issues in the receiver.

When D2DSS is transmitted in the same subframe as PD2DSCH (as it is always the case in our proposal) the D2DSS symbols are punctured from PD2DSCH.
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Figure 1: Proposed PD2DSCH subframe mapping.

Proposals:

· Use the PD2DSCH mapping as in Figure 1
· No D2D signals are transmitted on the remaining BW in D2DSS subframes
· PD2DSCH and D2DSS use same BW and power level
3 Quasi-Colocation Assumptions

One of the main concerns from a receiver implementation perspective is the necessity to implement multiple parallel FFT associated to different timings and Doppler shifts of the incoming signals. Such a necessity can be avoided as long as all the incoming signals of interest are received within the receiver window, which is based on the associated D2DSS. In other words, the combination of time misalignment and delay spread should not exceed the CP. 

Another important aspect affecting receiver complexity as well as performance and testing complexity/cost is whether estimation of large-scale channel properties that may be used to initialize channel estimation filters may be performed jointly for different channels (i.e., antenna ports). Considering the large number of D2D signals from different transmitters (discovery, communication, SA, PD2DSCH, D2DSS) that a receiver may be exposed to in a given subframe it is fundamental to define quasi co-location properties that allow exploitation of common large-scale channel properties.
D2D antenna ports quasi co-location was briefly discussed at RAN1#74bis and RAN1#77, leading to the following agreement:

Agreement:

· A preamble is not needed for discovery or communication

· A D2DSS can be used for timing and frequency synchronization 

The above defines a generic QCL association between D2DSS, discovery and communication. However the details regarding when it is appropriate to use a certain D2DSS for synchronization of a given physical channel are yet to be defined.

Table 1: Summary of proposed QCL assumptions for new D2D-related antenna ports
	
	PD2DSCH
	SA
	Physical D2D data channel
	Physical D2D discovery channel

	D2DSS
	All large-scale channel properties if associated to same SSID
	Doppler shift, Doppler spread and average delay if associated to same (original) SSID.
	Doppler shift, Doppler spread and average delay if associated to same (original) SSID.
	Doppler shift, Doppler spread and average delay if associated to same (original) SSID.

	PD2DSCH
	
	Doppler shift, Doppler spread and average delay if associated to same (original) SSID.
	Doppler shift, Doppler spread and average delay if associated to same (original) SSID.
	Doppler shift, Doppler spread and average delay if associated to same (original) SSID.

	SA
	
	
	All large-scale channel properties if associated to same data transmission

	


Proposals:

· Specify QCL assumptions according to Table 1.
4 Physical Channels Scrambling

In this section we summarize our proposals for completing the design of the D2D physical channels. It is useful that PD2DSCH DMRS parameters are static in order to allow using DMRS for improved synchronization.
Table 2: Summary of proposed scrambling and DMRS parameters for D2D channels. Existing agreements/working assumptions are marked in green.
	
	
	Scrambling
	DMRS base sequence
	DMRS

	
	Cell ID 
	RNTI 
	Slot number
	Codeword index
	Group hopping
	Sequence hopping
	Delta shift
	Cell ID
	CS
	OCC

	Discovery
	510
	Independent of UE ID Fixed to 0
	Independent of the slot number Fixed to 0
	Fixed to 0
	Disabled
	Disabled
	0
	510
	0
	Fixed to [1 1]

	SA
	510
	Independent of UE ID Fixed to 0
	Independent of the slot number Fixed to 0
	Fixed to 0
	Disabled
	Disabled
	0
	510
	0
	Fixed to [1 1]

	DATA
	510
	SA ID
	Independent of the slot number Fixed to 0
	Fixed to 0
	Enabled
	Disabled
	0
	SA ID
	By SA ID bit 1, 2, 3
	By SA ID bit 0

	PD2DSCH
	Based on D2DSS
	Based on D2DSS
	Independent of the slot number Fixed to 0
	Fixed to 0
	Disabled
	Disabled
	0
	510
	0
	Fixed to [1 1]


Proposals:

· Complete the specification of D2D channels according to Table 2.
5 CP Length, Timing and Multiplexing for ProSe Signals and Channels

We have the following proposals for concluding the remaining timing/CP open issues for D2D:
· D2DSS uses TA=0 (even IDLE UEs must be able to transmit D2DSS). The CP length can be configurable by SIB or according to UE pre-configuration for out of coverage UEs.

· SA (mode-1 and mode-2) use a configurable CP by SIB (the same as D2DSS) and fixed TA=0. The assumption of TA=0 helps reducing the receiver search window in time.

· Data (mode-1) use UL TA and cellular CP for enabling FDM with PUSCH (up to eNB implementation)

· Data (mode-2) use UL TA if CONNECTED, otherwise TA=0; configurable CP.

· Discovery (Type-1) use TA=0 and configurable CP.

· Discovery (type-2) use TA= and configurable CP.

Table 3: Summary of proposed timing and CP for D2D channels. Existing agreements/working assumptions are marked in green.
	
	PD2DSCH/D2DSS
	SA
	Physical D2D data channel
	Physical D2D discovery channel

	CP length
	In-coverage: signaled by SIB

Out-of-coverage: pre-configured
	Same as D2DSS
	In-coverage: Signaled by SIB

Out-of-coverage: Same as D2DSS
	Signaled by SIB



	Timing
	T2=0
	T2=0
	Mode-1: T2=TA

Mode-2: T2= TA if RRC_CONNECTED, otherwise T2=0.
	T2=0


Proposals:

· Specify CP length and timing according to Table 2.

6 Conclusions
Based on the analysis in the paper, the following is proposed:
Proposal:
· Use the PD2DSCH mapping as in Figure 1
· No D2D signals are transmitted on the remaining BW in D2DSS subframes
· PD2DSCH and D2DSS use same BW and power level
· Specify QCL assumptions according to Table 1.

· Complete the specification of D2D channels according to Table 2.

· Specify CP length and timing according to Table 2.
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� The average delay between SA and associated data is corrected by the value signalled in the SA.
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