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1. Introduction

For D2D on FDD bands, the UE is required to receive the D2D channels on the FDD UL spectrum. In R4-145730, the UE reference architecture for D2D on FDD bands was discussed. It was observed that the changes required to the legacy RF architecture (for WAN UL and DL) to enable D2D Rx on FDD UL impacts both WAN Tx and Rx paths. 
In this contribution, we further elaborate on the impact to WAN due to D2D Rx on FDD UL. We propose that RAN4 should further investigate the relaxations required to WAN (Tx MOP and WAN Refsens) for D2D on FDD bands.
2. D2D on FDD bands: Impact to WAN 
Figure 1 below (from R4-145730) shows the UE RF architecture that can be used to enable D2D on FDD bands.
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Figure 1: RF reference architecture for D2D on FDD bands (no simultaneous reception on UL and DL)
From the RF architecture, it can be observed that to enable D2D Rx on FDD UL, a switch is required on both the WAN Tx and Rx paths. This increases the insertion loss in Tx (D2D and WAN) and WAN Rx paths. Further, an additional leakage path to WAN Rx is created as discussed in R4-145730. The total isolation on the additional leakage path needs to be ~10dB better than duplexer isolation to not cause significant degradation. As seen from the figure above, this is achieved by two SPDT and SPST in the path, and hence the isolation of the SPDT needs to be around 25dB.

Both the Tx maximum output power (MOP) and WAN RefSens will be impacted due to support of D2D on an FDD band due to the additional SPDT in the path. Thus relaxation to these requirements will be required to support D2D on an FDD band. Typical isolation for SPDT with 25dB isolation range from 0.4dB for low bands to 0.6 dB for high bands. We hence make the following proposal after accounting for shared-pain.
Proposal 1: Relaxations to Tx MOP (both WAN and D2D) of 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands) shall be allowed for an FDD band that supports D2D.
Proposal 2: Relaxations to WAN RefSens of 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands) shall be allowed for an FDD band that supports D2D. 

3. Conclusions

In this paper, the following proposals on impact to WAN requirements to support D2D on FDD bands.

TP for TR 36.877 corresponding to these proposals is included in the Appendix.
(Tx MOP)

Proposal 1: Relaxations to Tx MOP (both WAN and D2D) of 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands) shall be required for an FDD band that supports D2D.
 (WAN  RefSens)

Proposal 2: Relaxations to WAN RefSens of 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands) shall be required for an FDD band that supports D2D.
TP for TR 36.877 corresponding to these proposals is included in the Appendix.
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5. Appendix: Text Proposals to TR 36.877

5.1. TP for Proposal 1

Following TP is for Proposal 1 to Sections 6.2.2 of TR 36.877.
---- START OF TP ----
6.2.2
UE maximum output power
UE power classes are used to define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement is at least one sub frame (1ms).
UE power classes 1 and 3 are currently specified in TS 36.101.

Relaxations to Tx MOP (both WAN and D2D) of 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands) shall be allowed for an FDD band that supports D2D.
---- END OF TP ----

5.2. TP for Proposal 2
Following TP is for Proposal 2 to Sections 7.3 of TR 36.877.
---- START OF TP ----
7.3
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.

Relaxations to WAN RefSens of 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands) shall be allowed for an FDD band that supports D2D.
---- END OF TP ----
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