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1. Introduction

In this contribution, we present further proposals on maximum input level for D2D. In the past RAN4 meetings, this was discussed in prior contributions R4-145740 and R4-146785. For D2D on FDD bands, it was agreed that maximum input level shall be measured using the D2D RMCs as agreed in R4-146785. The power level of the D2D RMC for maximum input level was not agreed.

This contribution presents further discussion on the power level of the D2D RMC for maximum input level.

2. Maximum Input Level (Section 7.4)
D2D RMC for maximum input level: In R4-146785, the RMC for specifying maximum input level for D2D Rx on FDD bands was agreed. For D2D communications, some updates the RMC have been proposed in our companion contribution R4-146973. The updates are to correct for some errors in the calculation of the number of allocated resource blocks for maximum input level, and to add the 5MHz RMC for D2D communications.

Maximum input level: In our prior contribution R4-145740, we proposed to reuse the existing maximum input level of -25dBm for D2D discovery and D2D communications. This was however not agreeable and further analysis was requested.

We present analysis for maximum input level from the following two perspectives.

UE implementation perspective:

· The existing LNAs and receiver chain (including down-converter chain and ADC) will be reused to receive on UL for D2D. In fact, for D2D discovery, the same LNA can be shared between WAN DL and D2D reception as shown in Figure 1 of R4-145730.
· For LTE DL Rx, the current requirements for maximum input level are -25dBm are required to be met for reception of an OFDMA waveform.
· For D2D Rx on FDD UL, the maximum input level requirement will be measured with D2D RMC, i.e., reception of an SC-FDMA waveform. The average PAR of SC-FDMA waveform is about 1.5-2.5dB smaller than PAR of OFDMA waveform depending on the modulation (difference for Qpsk is about 2.5dB, while for 16Qam it’s about 1.5dB) [R4-140965]
Observation 1: From a UE implementation perspective, the maximum input level for D2D can be tightened by the amount of difference in PAR of OFDMA vs. SC-FDMA waveforms, leading to level of approximately -22dBm.
System’s perspective:
· D2D proximity requirements: We assume a pessimistic target for the minimum distance between two UEs communicating with each other via D2D channel as follows:

· Handheld UE – Handheld UE: 1m 
· Handheld UE – Vehicle UE: 5m

· Vehicle UE – Vehicle UE: 10m 

Note that for D2D communications, the minimum distance requirements are likely higher since it’s unlikely that two UE’s talking to each other will be within 1m of each other. Similarly, for D2D discovery, UEs in close proximity may not need discover each other when transmitting at maximum power (23 or 31dBm), as they can discover each other using via transmissions in the discovery pools with lower transmit power (for lower range class) if configured by the network. Hence the minimum distance above are somewhat pessimistic from a practical operation of D2D discovery and D2D communications.
· In the following, we calculate the minimum UE-UE distance assuming -22dBm maximum input level requirement for D2D Rx. For the calculations, the following assumptions are made:
· Antenna gain (including hand and head loss) is per R4-145691 and R4-080710.
Table 1: Antenna gain for analysis from R4-145691 and R4-080710 

	Frequency
	Both head and hand/body losses
	Vehicle (inc. cable loss)

	< 1GHz
	-10dBi
	-1dBi

	> 1GHz
	-8dBi
	


For B31 (400MHz), the hand and head loss maybe larger than at 700 MHz, but is considered the same for all <1 GHz bands.

As noted in R4-145691, the hand/body case will lead to lower loss, and hence some margins will be helpful for the handheld UE case.

· Free space pathloss model is assumed between UEs.
Following are the results on the min UE-UE distance assuming -22dBm maximum input level. As shown from the results, the min UE-UE separations exceeds the targets for D2D in each case.

Table 2: Min UE-UE separation for D2D at maximum input level of -22dBm
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Observation 2: From a systems perspective, the min UE-UE distance at maximum input level of -22dBm meets the minimum requirements for D2D operations (with margins in most cases).
Based on the Observations 1 and 2 above, the following proposal can be made.

Proposal 1: The maximum input level for D2D Rx shall be [-22]dBm and shall be specified with respect to D2D RMC.
3. Conclusions

In this paper, the following proposals are made on maximum input level for D2D Rx. The proposals are for D2D-WAN on single component carrier.

TP for TR 36.877 corresponding to these proposals is included in the Appendix.
 (Maximum Input level)

Proposal 1: The maximum input level for D2D Rx shall be [-22]dBm and shall be specified with respect to D2D RMC.
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5. Appendix: Text Proposals to TR 36.877

Following is the TP for Section 7.4 of the TR.
---- START OF TP ---
7.4
Maximum input level
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.

It is proposed that the maximum input level for D2D Rx shall be [-22]dBm and shall be specified with respect to D2D RMC (as agreed in Section 9.1).
---- END OF TP ---
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