[bookmark: OLE_LINK1]3GPP TSG RAN WG1 Meeting #74bis,	R1-134588
Guangzhou, China, 7th – 11th October 2013

Source:	Kyocera
[bookmark: _GoBack]Title:		D2D discovery signal design based on the existing PUSCH format
Agenda Item:	7.2.8.2.1 
Document for:	Discussion/Decision

[bookmark: _Ref301342314]Introduction
During RAN1#74, the following assumptions are agreed [1].
· Discovery transmissions can use a message of x bits and/or sequences
· Sequences can be based on PRACH, SRS, and/or PSS/SSS
· Configurations using either or both of the message or sequences are FFS

Working assumption for the purpose of evaluations: x = 104 bits

And in the E-mail Discussion after RAN1#74, the dual mobility Doppler modeling for D2D link level evaluations is agreed [2].

Also during RAN1#73, the RSRP assumption of D2D communication is agreed [3].
	Property
	Value

	Minimum association RSRP for D2D communication (baseline)
	-112dBm



It can be inferred from the above agreement the worst received power level from a discoverable UE is at the above agreed value.  Based on the thermal noise density=-174dBm/Hz and NF (Noise Figure) = 9dB, the target SNR is 2.2dB. Therefore, we consider the D2D discovery signal to convey 104bits at SNR=2.2dB with BLER=0.1.
In this contribution, we present a design approach for the D2D discovery signal based on the above SNR requirement. It is highly desirable to use the existing PUSCH frame format. It is assumed that all the UEs are synchronized to a common source.

Impacts of dual mobility
In this section, we present the impact of the dual mobility of UEs on the D2D discovery signal performance. The simulation assumptions are detailed in Table 2, Appendix A. Figure 1 and 2 show the LOS and NLOS cases results respectively for the UE-pairs with velocities of {(0, 30), (30, 30), (0, 120), (120, 120) kmph}.  These results are obtained by the link level simulator based on ITU-R UMi channel model with dual-mobility as described in [2]. To convey 104bits the following MCS and number of RBs are used: MCS 7 for 1RB, MCS 3 for 2RBs, MCS 2 for 3RBs, MCS 1 for 4RBs.
The results show at BLER=0.1 the differences between various velocities is less than 1dB.  We found the impact of dual mobility is not so significant on the performance of the PUSCH based discovery signal.

Observation 1:
The impact of dual mobility on D2D discovery signal is not so significant (less than 1dB) in the cases for lower MCS.
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Figure 1: BLER Performance in LOS
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Figure 2: BLER Performance in NLOS
Number of RBs needed for the D2D discovery signal
As mentioned earlier we used the following MCSs to simulate both the LOS and NLOS dual-mobility scenarios: MCS 7 for 1RB, MCS 3 for 2RBs, MCS 2 for 3RBs and MCS 1 for 4RBs.
The results are shown in Figure 1 and Figure 2. SNRs at BLER = 0.1 are shown in Table 1. As shown in the Table 1 the performance degradations are much more significant in the NLOS case compared to LOS case. Based on the above results, 104 bits can be delivered using 4 RBs in the LOS case. However, in the NLOS case even 4RBs are not sufficient. In order to achieve acceptable performance in the NLOS case repetitive transmissions can be used to deliver 104 bits. For example, 2RBs MCS 3 with re-transmission will achieve the target BLER at 2.2 dB SNR. Note that for 3RBs and 4RBs, the corresponding TBSs for 104bits don’t exist in the current specifications; therefore, TBSs for 144 bits was selected. We also performed simulation for the 2RBs MCS 3 re-transmission case delivering 104 bits.

Table 1: SNRs in BLER=0.1
	
	 1RB MCS 7 
(104bits)
	 2RBs MCS 3
(104bits)
	3 RBs MCS 2 
(144bits)
	4RBs MCS 1 
(144bits)

	LOS 
	5.2dB
	2.7 dB
	2.4 dB
	1.5 dB

	NLOS 
	9.0dB
	6.5 dB
(Using re-transmission, 2.2 dB)
	6.2 dB
	5.5 dB



Observation 2:
    For D2D discovery signal, more than 4RBs are needed to convey 104bits if the PUSCH format is used. 

Proposal:
Based on the observation 1 and 2 we propose 4 RBs to deliver 104 bits for the D2D discovery.

Conclusions
Observation 1:
The impact of dual mobility on D2D discovery signal is not so significant (less than 1dB) in the cases for lower MCS.
Observation 2:
    For D2D discovery signal, more than 4RBs are needed to convey 104bits if the PUSCH format is used.
Proposal:
Based on the observation 1 and 2 we propose 4 RBs to deliver 104 bits in the D2D discovery signal.

References
[1] Chairman's Notes RAN1#73
[2] The E-mail discussion [74-11]
[3] Chairman's Notes RAN1#74



Appendix A: Simulation Assumptions
The PUSCH format is shown in Figure 3. Simulation assumptions are shown in the Table 2.
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Figure 3: PUSCH Format


Table 2: Simulation assumptions
	Carrier frequency
	2000 [MHz]

	Channel model
	ITU-R UMi w/ dual-mobility

	Dual-Mobility Type
	Agreement in [2]

	Moving direction of Tx UE and Rx UE
	Uniform Random(-180-180[deg.]),
independently

	Number of Tx Antennas
	1

	Number of Rx Antennas
	2

	Number of allocated RBs
	1RB(MCS 7)  2RBs(MCS 3)
3RBs(MCS 2) 4RBs(MCS 1)

	MCS
	1,2,3,7

	UE velocities pairs (Tx, Rx)
	(0, 30), (30, 30), (0, 120), (120, 120)

	Frame format
	PUSCH

	Channel Estimation
	ZF with linear interpolation in time

	Receiver Type
	MRC
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