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1. Introduction

The purpose of this document is to the initiate the discussion on RF core requirements for D2D enabled UEs. This includes both requirements specific for D2D (i.e., transmission and reception of D2D signals), and also the impact (if any) to the existing core requirements for WAN due to the support of D2D.
This paper is organized as follows. In Section 2, we provide a brief overview of the agreements made in RAN1 during the SI phase that have RF implications. In Section 3, we provide an initial assessment of RF core requirements that may change for D2D UEs.
2. Background

In this section, we provide a brief overview of the agreements made for D2D in the SI phase (as captured in TR 36.843) that have RF implications for a D2D UE. The following agreements were made:

	Agreements (from TR 36.843)
	UE RF implications

	On spectrum usage

· D2D operates in uplink spectrum (in the case of FDD) or uplink sub-frames of the cell giving coverage
	For FDD, UE is required to receive on the uplink spectrum

	On multiplexing constraints (from UE’s perspective)
· It is assumed that D2D transmission/reception does not use full duplex on a given carrier

· D2D signal reception and uplink WAN transmission do not use full duplex on a given carrier
· For multiplexing of a D2D signal and WAN signal on a given carrier: FDM shall not be used; TDM can be used.
	Half-duplex operation for
· D2D Tx and Rx
· D2D Rx and WAN Tx

TDM between D2D Tx and WAN Tx 

	On D2D signals
· All data carrying physical channels use SC-FDMA for D2D signaling

· D2D data communication: reuse physical channel PUSCH structure (note: includes discovery signal)
· D2D Synchronization signal (D2DSS): Details not finalized in RAN1
· Comprises of Primary D2D Synchronization Signal (PD2DSS), where PD2DSS is a Zadoff Chu sequence

· May comprise of a Secondary D2D Synchronization Signal (SD2DSS), where SD2DSS is a M sequence

· Physical D2D Synchronization Channel (PD2DSCH): Requirement not finalized. Likely to reuse PUSCH structure.
	D2D transmitter characteristics should not be impacted due to D2D data carrying signals (SC-FDM and reuse PUSCH-structure).
D2D transmitter characteristics likely not-impacted due to D2D synchronization signals (pending finalization in RAN1). 


In view of the UE RF implications highlighted above, perhaps the key impact arises from the fact that D2D UEs have to receive on the UL spectrum (for FDD) to receive the D2D signals. For the FDD case, depending on the RF implementation, it is possible that receiving on UL spectrum may also impact the Tx or WAN Rx path. As an example (only), Figure 1 and Figure 2 show two plausible RF architectures that have impacts to the Tx (WAN+D2D) and/or WAN Rx paths. 
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Figure 1: A plausible architecture to receive D2D on UL spectrum (for FDD). This will result in additional insertion loss in Tx (D2D and WAN) path and WAN Rx paths, and also additional leakage to the WAN Rx path.
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Figure 2: A plausible architecture to receive D2D on UL spectrum (for FDD). This will result in additional insertion loss and leakage for WAN Rx.


3. RF core requirements

In this section, we provide an initial assessment for the RF core requirements that may be impacted due to D2D, for both Tx/Rx of D2D signals, and impact to WAN Tx/Rx paths due to receive D2D on UL (for FDD).
	Requirement
	Clause 
(TS 36.101)
	Initial assessment

	Transmitter characteristics

	Maximum output power
	6.2.2
	Investigate if relaxation is required (for FDD).

	Minimum output power
	6.3.2
	No change

	Transmit OFF power
	6.3.3
	No change

	ON/OFF time mask
	6.3.4
	No change

	Power control
	6.3.5
	Likely no change
If maximum transmit power is set by the eNodeB in a semi-static manner, the current requirements on absolute power tolerance should apply. 

	Frequency Error
	6.5.1
	Likely no change

Currently frequency error is defined w.r.t. the eNodeB carrier frequency. For D2D, synchronization source may be another UE when operating out-of-coverage. It is likely that the current requirements can be reused for any synchronization source (eNodeB or D2D UE).

	EVM
	6.5.2.1
	Likely no change
Data carrying D2D channels reuse PUSCH-structure. Details of additional D2D channels (PD2DSS, SD2DSS, and PD2DSCH) are not yet finalized in RAN1.

	Carrier leakage
	6.5.2.2
	No change

	In-band emissions
	6.5.2.3
	Likely no change
Investigate whether EVM needs to be evaluated for PD2DSS and SD2DSS (similar to PRACH).

	EVM equalizer spectrum flatness
	6.5.2.4
	No change

	Occupied Bandwidth
	6.6.1
	No change

	SEM
	6.6.2.1/6.6.2.2
	No change

	ACLR

	6.6.2.3
	Likely no change
In our view, if co-existence issue is identified in RAN4, then possible mitigation methods should be explored with the attempt to reuse the current requirements on ACLR.

	Spurious requirements
	6.6.3
	No change

	Transmit intermodulation
	6.7
	No change

	Receiver characteristics

	
	
	WAN DL Rx 
	D2D Rx path
(Rx on UL spectrum)

	Reference sensitivity
	7.3.1
	Investigate if relaxation is required (for FDD).
	D2D specific Refsens needs to be defined.

	Maximum input level
	7.4.1
	No change
	Reuse current requirements (-25dBm)

	Adjacent channel selectivity
	7.5.1
	No change
	Investigate if current requirements can be reused, or if some relaxation is required.

	In-band blocking
	7.6.1.1
	No change
	Same as above

	Out-of-band blocking
	7.6.2.1
	No change
	Same as above

	Narrowband blocking
	7.6.3.1
	No change
	Same as above

	Spurious response
	7.7.1
	No change
	Same as above

	Wideband intermodulation
	7.8.1.1
	No change
	Same as above

	Spurious emissions
	7.9.1
	No change
	No change

	Receiver image
	7.10.1
	No change
	No change
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