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1. Introduction

In the last RAN Plenary #67 meetings, revised eD2D WID was approved to define TX and RX RF requirements for D2D communication support in the presence of multiple carriers, including D2D transmission and reception in a non-serving carrier and/or secondary cell [2]. And also RAN4 was included in studying for eD2D discovery transmission between different PLMNs.
In this contribution, we provide our views on how to define general TX requirements for MCC operation in eD2D based on comparing with dual uplink inter-band CA.
2. Basic RF architecture for eD2D UE
D2D UE in rel-12, RAN WG4 has restricted on the D2D UE operation to minimize D2D UE transmission impact in TS36.101 specification. So D2D and WAN simultaneous transmission was not supported in rel-12 due to restricted of single component carrier transmission as shown in Figure1. 
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(a) D2D Communication UE                                    (b) D2D Discovery UE
Figure 1 Example RF architecture for SCC operation of D2D UE
For the enhanced D2D in REl-13, WAN-D2D simultaneous transmission is possible operation in the each component carrier as shown in Figure 2. 

These simultaneous transmissions are quite similar to dual uplink inter-band CA when we consider simultaneous WAN-D2D transmission in each separate operating band.
For the simultaneous WAN-D2D operation in same frequency band, RAN4 need further discussion not to legacy WAN impact. For Public Safety service, FCC has deployment scenarios in Band 14. However Band 14’s whole frequency band is only 10MHz per UL/DL band. 

So RAN4 can focus on the MCC operation in separate operating band for simultaneous WAN-D2D transmission in eD2D UE.
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Figure 2 Example RF architecture of eD2D UE for MCC operation
Table 1 is general UE RF requirements for dual uplink inter-band CA in TS36.101. In the Table 1, we try to find which RF requirements could impacts on the WAN transmission requirements when both WAN-D2D CCs are activated for simultaneous transmission. 
Table 1: Common UE RF requirements for dual uplink inter-band CA
	Section / Clause [1]
	Description

	6.2.2A
	UE maximum output power for CA

	6.2.5A
	Configured transmitted Power for CA

	6.3.2A
	UE Minimum output power for CA

	6.3.3A
	UE Transmit OFF power for CA

	6.3.4A
	ON/OFF time mask for CA

	6.3.5A
	Power control for CA

	6.5.1A
	Frequency error for CA

	6.5.2A
	Transmit modulation quality for CA

	6.6.1A
	Occupied bandwidth for CA

	6.6.2.1A
	Spectrum emission mask for CA

	6.6.2.3
	Adjacent Channel Leakage Ratio

	6.6.3.1A
	Spurious Emission for CA

	6.6.3.2A
	Spurious emission band UE co-existence for CA

	6.7.1A
	Transmit intermodulation for CA


For eD2D UE in rel-13, the max power is not changed by MCC operation in separate operating bands. Maximum output power of eD2D UE follow 2UL inter-band CA requirements as sum of maximum output power at each antenna. And the configured transmitted power of eD2D is same compare to SCC operation in D2D UE. And also that of WAN UE follow configured transmit power for dual uplink inter-band CA UE in rel-12.
We summarized the eD2D Tx requirements for simultaneous WAN-D2D transmission in separate operating band in Table 2.
Table 2: Estimated UE Tx RF requirements for simultaneous WAN-D2D transmission in separate operating bands
	Section / Clause [1]
	Description
	WAN
	D2D

	6.2.2A
	UE maximum output power for CA
	2UL inter-band CA sum per ant.
	2UL inter-band CA sum per ant.

	6.2.3A
	MPR for modulation/CBW
	Not need
	Follow MPR for SSSS in rel-12

	6.2.4A
	UE max output power with additional requirements
	Follow 6.2.4 per CC
	Follow section 6.2.4 each CC

	6.2.5A
	Configured transmitted Power for CA
	2UL inter-band CA with Pcmax tolerance
	Follow configured Tx power of D2D in rel-12

	6.3.2A
	UE Minimum output power for CA
	Not need
	Not need

	6.3.3A
	UE Transmit OFF power for CA
	2UL inter-band CA per CC
	2UL inter-band CA per CC

	6.3.4A
	ON/OFF time mask for CA
	2UL inter-band CA per CC
	Follow 6.3.4D of D2D in rel-12

	6.3.5A
	Power control for CA
	2UL inter-band CA per CC
	2UL inter-band CA per CC

	6.5.1A
	Frequency error for CA
	2UL inter-band CA per CC
	2UL inter-band CA per CC

	6.5.2A
	Transmit modulation quality for CA
	2UL inter-band CA per CC
	2UL inter-band CA per CC

	6.6.1A
	Occupied bandwidth for CA
	2UL inter-band CA per CC
	2UL inter-band CA per CC

	6.6.2.1A
	Spectrum emission mask for CA
	2UL inter-band CA per CC
	2UL inter-band CA per CC

	6.6.2.3
	Adjacent Channel Leakage Ratio
	2UL inter-band CA per CC
	2UL inter-band CA per CC

	6.6.3.1A
	Spurious Emission for CA
	2UL inter-band CA
	2UL inter-band CA

	6.6.3.2A
	Spurious emission band UE co-existence for CA
	2UL inter-band CA
	2UL inter-band CA

	6.7.1A
	Transmit intermodulation for CA
	2UL inter-band CA per CC
	2UL inter-band CA per CC


From the estimated Table 2 for TX requirements, simultaneous WAN-D2D transmission does not impact to the legacy WAN performances. Minor specification change will be defined to reuse TX requirements of dual uplink inter-band CA for eD2D UE TX requirements when RAN4 focus on the MCC operation in separate operating band for simultaneous WAN-D2D transmission. We propose as follow
Proposal 1: If RAN4 consider MCC operation in separate operating band for simultaneous WAN-D2D transmission, then RAN4 can reuse TX requirements of dual uplink inter-band CA for eD2D UE TX requirements.

Proposal 2: For MCC operation in same operating band for simultaneous WAN-D2D transmission, RAN4 can define TX requirements based on operator request in Rel-13. If any operator do not request for MCC operation in same operating band, it will be defined in future release.
3. Conclusions


In this contribution, we provided our view for MCC operation in eD2D UE. From the analysis, we propose as follow
Proposal 1: If RAN4 consider MCC operation in separate operating band for simultaneous WAN-D2D transmission, then RAN4 can reuse TX requirements of dual uplink inter-band CA for eD2D UE TX requirements.

Proposal 2: For MCC operation in same operating band for simultaneous WAN-D2D transmission, RAN4 can define TX requirements based on operator request in Rel-13. If any operator do not request for MCC operation in same operating band, it will be defined in future release.
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