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1. Introduction

In this paper, we briefly discuss the demodulation simulation results of D2D RMC for REFSENS.
2. Simulation results
Please see attached spreadsheet.

The CINR at 1% BLER point was observed as follows:

	RMC / Soft-combining
	CINR at 1% BLER

	PDSCH
	2dB

	PSSCH without soft-combining
	-2.5dB

	PSSCH with soft-combining 
	(10MHz) -8.0dB

(5 MHz) -7.5dB


3. Discussion / Background

The demodulation results for the RMC being simulated are for defining the D2D REFSENS for FDD bands. In RAN4-RF, the following agreement was made on deriving the D2D REFSENS.

	Excerpt from TR 36.877

	It is proposed that for the partially allocated D2D reference measurement channels, if no in-channel noise (‘OCNG’) shall be added (consistent with BS specifications), RefSens for D2D to receive on FDD UL can be derived as follows:

RefSensD2D = RefSensWAN + + ∆SNRD2D-WAN + ∆ILUL-DL + 10log10(LCRB/NRB)


(1)

Where

RefSensD2D:
Reference sensitivity for D2D (Rx on FDD UL) with new reference measurement channels

RefSensWAN:

Reference sensitivity for WAN (Rx on FDD DL) currently specified in TS 36.101.

∆SNRD2D-WAN:

Difference in decoding SNR requirements between the new reference measurement channels for D2D and currently specified WAN DL reference measurement channels.

∆ILUL-DL:

Difference in insertion loss of the UL filter compared to the DL filter of the band-duplexer (average over vendor data) and after shared pain
LCRB:

Transmission BW of the new D2D reference measurement channel

NRB:

Transmission BW configuration (since DL reference measurement channels are fully allocated)




Observation 1: Input needed for RAN4-demod is for ∆SNRD2D-WAN.
Note that based on the above formulation of D2D REFSENS, the margins for RF and demod impairments (receiver combining loss) are absorbed in RefSensWAN and do not need to be accounted for again.

Thus ∆SNRD2D-WAN is the difference between ideal decoding SNR for D2D – ideal decoding SNR for WAN RMC. For WAN, the ideal decoding SNR (without any margins) was -4dB, e.g., from TR 36.813:
	Excerpt from TR 36.813 for WAN REFSENS

	3.1.1. 5.2.4
Reference Sensitivity Power Level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

For the PREFSENS parameters provided in Table 5.2.4-1 below (from 3GPP TS 36.101 [7], Table 7.3.1-1) for Band 24, the following link budgets for the 5 and 10 MHz bandwidth cases have been calculated as follows:

●
For 5 MHz: -174 + 10*log(4.5 MHz) + NF + SNR + CL – DG + IM = -100 dBm

●
For 10 MHz: -174 + 10*log(9.0 MHz) + NF + SNR + CL – DG + IM = -97 dBm

Where: 



-
NF (noise figure) = 9 dB

-
SNR (for QPSK @ rate 1/3)= - 1 dB

-
CL (Rx combiner loss) = 0.5 dB

-
DG (Rx diversity gain) = 3 dB

-
IM (implementation margin) = 2 dB 




For 2 Rx, ideal (without margins) decoding SNRs is -1dB – DG = -4dB.

Observation 2: For WAN REFSENS, ideal (without margin) decoding SNR was assumed to be -4dB
Based on the above observations, it is proposed to define the ∆SNRD2D-WAN based on average results submitted from companies as follows:

Proposal 1: ∆SNRD2D-WAN = (CINR for D2D RMCs) – (– 4dB), where CINR for D2D RMCs is the average CINR results for 1% BLER submitted by companies.
4. Conclusions

Simulation results for D2D RMCs for D2D REFSENS are presented in the attached spreadsheet.

The following observations and proposals are made:

Observation 1: Input needed for RAN4-demod is for ∆SNRD2D-WAN.
Observation 2: For WAN REFSENS, ideal (without margin) decoding SNR was assumed to be -4dB
Proposal 1: ∆SNRD2D-WAN = (CINR for D2D RMCs) – (– 4dB), where CINR for D2D RMCs is the average CINR results for 1% BLER submitted by companies.
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