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1. Introduction

In this contribution, we discuss the Tx requirements for eD2D. 

The paper is organized as follows:

· Section 2 discusses the background

· Section 3 discusses the proposal on transmit requirements with concurrent D2D-WAN transmissions

· Section 4 discusses the approaches to specify the transmit requirements for eD2D

· Section 5 discusses the details for configured transmit power for eD2D
· Section 6 discusses a correction required to Pcmax equations for CA for TProSe
2. Background
In RAN4#76, we agreed on the D2D-WAN band combinations for Rel-13 eD2D specification work as follows:

	Agreements from RAN4 #76:

· RAN4 initially employs interband DL CA on the following band combinations to analyze possible impacts to RF requirements for eD2D in Release 13.

· D2D-WAN for MCC operation : Band 2 + Band 4

· D2D-WAN for MCC operation : Band 28 (PS in Korea) + Band 1


One of the rationale of choosing the above band combinations was since they already have an existing 2 UL inter-band CA combination defined. In particular, for CA_2-4, dual UL inter-band CA was defined in Rel-12 (CA_2A-4A). For CA_1-28, dual UL inter-band CA is being completed in Rel-13 (CA_1A-28A) as captured in the Rel-13 TR 36.860-13.

As pointed out in company contributions [R4-154344], [R4-154930], [R4-154016], simultaneous D2D-WAN transmissions on two bands is similar to 2 UL inter-band CA operation, and the 2 UL inter-band CA transmit requirements can be reused. We also note that this approach is similar to dual connectivity, where the only different transmit requirement is calculation of Pcmax (due to asynchronous transmit operation).

In this paper, we present further discussion on the Tx requirements for simultaneous D2D-WAN transmissions.

3. Concurrent D2D-WAN transmissions
The RF reference architecture for some example scenarios with the agreed eD2D band combinations is shown below, assuming the UE also supports simultaneous transmission on D2D and WAN.
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Figure 1: B1+B28 with D2D on B28 (with simultaneous Tx/Rx with B1)
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Figure 2: B2+B4 with D2D on B2 (with simultaneous Tx/Rx with B4)


From Figure 1 and Figure 2 above, it can be seen that the reference architecture for D2D-WAN is very similar to 2 UL CA inter-band architecture. The modifications to the RF architecture exists only to support D2D Rx on UL.
In Rel-12 specifications already agreed for D2D Tx requirements follow PUSCH requirements. Hence simultaneous D2D-WAN are no different than 2 UL CA. The only additional transmit requirements for D2D-WAN arises from the fact that timing can be different (asynchronous). Hence, similar to dual connectivity, Pcmax (configured maximum output power) requirements for ProSe need to be extended for Rel-13 eD2D operation.
Proposal 1: UE transmit requirements with simultaneous D2D and WAN transmissions on separate bands will follow existing dual UL inter-band CA transmit requirements. 
Proposal 2: A UE that indicates support of simultaneous D2D and WAN transmissions on separate bands is required to meet the dual UL inter-band CA transmit requirements between those bands. There is no need to retest the UE with simultaneous D2D-WAN transmissions (similar to dual connectivity).
4. Specifying eD2D transmit requirements

There are two approaches to specify the eD2D transmit requirements:

Approach 1: Extend discussion in ProSe specific subclauses (suffix D) to match those defined for inter-band UL CA. Looking at the UL CA Tx requirements, the following subclauses are defined in TS 36.101:

Table 1: Subclauses specific to UL CA Tx requirements in 36.101

	Subclause in TS 36.101
	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


The drawback of approach 1 is that it will leads to repeated text throughout the specification indicating that UL CA requirements also apply for simultaneous D2D-WAN transmissions.
Approach 2: Dual connectivity approach. For inter-band dual connectivity, it was also agreed that 2 UL inter-band CA transmit requirements apply. However, this is specified in a consolidated manner in subclause 4.3A (Applicability of minimum requirements) as shown below
Terminal supporting Dual Connectivity configuration shall meet the minimum requirements for corresponding CA configuration (suffix A), unless otherwise specified. 

Hence from a specification simplicity (and completeness) viewpoint, we propose Approach 2. When additional information is required to be specified, those can be added to ProSe specific suffix (D). 

Observation 1: The eD2D transmit requirements for simultaneous D2D-WAN transmissions can be specified similar to dual connectivity.
In clause 4.3A (Applicability of minimum requirements (CA, UL-MIMO, ProSe, Dual Connectivity, UE category 0)

A terminal that supports simultaneous E-UTRA ProSe transmissions and E-UTRA uplink transmissions for the inter-band E-UTRA ProSe/E-UTRA bands specified in Table 5.5D-2, shall meet the minimum requirements for the corresponding inter-band UL CA configuration (suffix A), unless otherwise specified. 

5. Configured transmit power for eD2D
With simultaneous D2D-WAN transmissions, the configured transmit power description for ProSe will need to be extended in specifications. For synchronous D2D-WAN transmissions, the inter-band CA description will apply. For asynchronous D2D-WAN transmissions, dual connectivity type description will apply.
Proposal 3: Extend the configured transmitted power for ProSe (Pcmax) described in Table 2 for simultaneous D2D-WAN transmissions.
Table 2: Proposed changes for Pcmax for eD2D

	---- Start of Changes --- 

6.2.5D
Configured transmitted power for ProSe

When UE is configured for ProSe sidelink transmissions non-concurrent with uplink transmissions, the configured maximum output power PCMAX,c and power boundary requirement specified in subclause 6.2.5 shall apply to UE supporting ProSe, where

-
MPRc is specified in subclause 6.2.3D;
-
A-MPRc is specified in subclause 6.2.4D;

-
TProSe = 0.1 dB.
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, PEMAX,c is the value given by IE P-Max for serving cell c, defined by [7], when present. PEMAX,c is the value given by IE maxTxPower, defined by [7], when the UE is not associated with a serving cell on the ProSe carrier .
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, PEMAX,c is the value given by the IE discMaxTxPower in [7].
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, PEMAX,c is the value given by the IE maxTxPower in [7] when the ProSe UE is not associated with a serving cell on the ProSe carrier. When the UE is associated with a serving cell, then PEMAX,c is the value given by the IE P-Max when PSBCH/SLSS transmissions is triggered for ProSe Direct communication as specified in [7], and is the value given by the IE discMaxTxPower in [7] otherwise.
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 and applying the MPR for SSSS as specified in Section 6.2.3D.
When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-UTRA ProSe / E-UTRA bands specified in Table 5.5D-2, the configured maximum output power PCMAX,c for the configured ProSe carrier is as specified in subclause 6.2.5D and PCMAX,c for the configured uplink carrier is as specified in subclause 6.2.5. The total UE configured maximum output power is specified as PCMAX and shall be set within the following bounds:
PCMAX_L ≤  PCMAX  ≤  PCMAX_H

For synchronous sidelink and uplink transmissions, PCMAX,L and PCMAX_H is set as specified in subclause 6.2.5A for inter-band uplink carrier aggregation. The parameters PEMAX,c, MPRc, A-MPRc, TProSe for ProSe carrier are set as specified in subclause 6.2.5D. 
For asynchronous sidelink and uplink transmissions, when subframe p of ProSe carrier overlaps with subframes q and q+1 of uplink carrier:

PCMAX_L   = MIN {PCMAX_L   (p,q) , PCMAX_L  (p,q+1)}

PCMAX_H  = MAX {PCMAX_H   (p,q) , PCMAX_H  (p,q+1)}

where PCMAX_L   and PCMAX_H for each overlapping pairs of subframes (p,q) , (p, q+1) are as specified in subclause 6.2.5A for inter-band uplink carrier aggregation. The parameters PEMAX,c, MPRc, A-MPRc, TProSe for ProSe carrier are set as specified in subclause 6.2.5D.
For synchronous and asynchronous sidelink and uplink transmissions, the measured maximum output power PUMAX over all configured ProSe sidelink and uplink carriers is as specified in subclause 6.2.5A for inter-band uplink carrier aggregation.
---- End of Changes --- 


6. Correction for missing TProSe in Pcmax equations for CA

In Rel-12, it was agreed to have TProSe = 0.1dB for maximum output power for legacy WAN due to support of ProSe on that band. This was agreed to accommodate for the switch required on the Tx path to support reception on UL.
	Excerpts from Section 6.2.5 of TS 36.101:


PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc)}
where
-
TProSe = 0.1 dB when the UE supports ProSe Direct Discovery and/or ProSe Direct Communication on the corresponding E-UTRA ProSe band; TProSe = 0 dB otherwise.


However, this was not carried over to Pcmax equations for CA. 

	Excerpts from Section 6.2.5A of TS 36.101 – Note TProSe is missing


PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c) , pPowerClass/pmprc], PPowerClass}


As such these equations are inconsistent, or imply that it is not possible to have D2D on a band that also support UL CA with other bands. Hence we propose to correct the inconsistency by introducing TProSe in the Pcmax equations for CA.

Observation 2: Current Pcmax equations in TS 36.101 are inconsistent between single UL and UL CA w.r.t. TProSe.

Proposal 4: TProSe (as agreed in Rel-12) should also be accommodate for in the Pcmax equations for CA.
7. Conclusions

In this contribution, the following proposals made for Tx requirements for eD2D.

(Tx requirements for concurrent D2D-WAN transmissions)

Proposal 1: UE transmit requirements with simultaneous D2D and WAN transmissions on separate bands will follow existing dual UL inter-band CA transmit requirements. 

Proposal 2: A UE that indicates support of simultaneous D2D and WAN transmissions on separate bands is required to meet the dual UL inter-band CA transmit requirements between those bands. There is no need to retest the UE with simultaneous D2D-WAN transmissions (similar to dual connectivity).
Observation 1: The eD2D transmit requirements for simultaneous D2D-WAN transmissions can be specified similar to dual connectivity:
In clause 4.3A (Applicability of minimum requirements (CA, UL-MIMO, ProSe, Dual Connectivity, UE category 0)

A terminal supports simultaneous E-UTRA ProSe transmissions and E-UTRA uplink transmissions for the inter-band E-UTRA ProSe/E-UTRA bands specified in Table 5.5D-2, shall meet the minimum requirements for the corresponding inter-band UL CA configuration (suffix A), unless otherwise specified. 

(Configured transmit power for eD2D)

Proposal 3: Extend the configured transmitted power for ProSe (Pcmax) described in Table 2 for simultaneous D2D-WAN transmissions.

(Correction for missing TProSe in Pcmax equations for CA)
Observation 2: Current Pcmax equations in TS 36.101 are inconsistent between single UL and UL CA w.r.t. TProSe.

Proposal 4: TProSe (as agreed in Rel-12) should also be accommodate for in the Pcmax equations for CA.
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