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1. Introduction

In this contribution, we provide our proposals for Section 6.5 (Transmit signal quality) of TS 36.101 for D2D. Table 1 below provides a summary of the proposals made in this paper.

Table 1: Summary of proposals on Section 6.5 (Transmit signal quality) for D2D
	Requirement
	Sub-clause
	Section (in TS36.101)
	Summary of Proposals

	Transmitter Characteristics

	Transmit signal quality
(Section 6.5)
	Frequency Error
	6.5.1
	Agreed in RAN4#72

	
	Error Vector Magnitude
	6.5.2.1
	For D2D physical channels, reuse existing requirements for PUSCH with same modulation and transmission BW.

	
	Carrier Leakage
	6.5.2.2
	No change

	
	In-band Emissions
	6.5.2.3
	For D2D physical channels, reuse existing requirements for PUSCH with same modulation and transmission BW.

	
	EVM equalizer spectrum flatness
	6.5.2.4
	No change


2. Transmit signal quality (Section 6.5)
2.1. Error Vector Magnitude (Section 6.5.2.1)

In TS 36.101, this section specifies the EVM requirements on allocated RBs for UL channels PUSCH (and DMRS) and PUCCH. Requirements for PRACH are in squared brackets, and no requirements are specified for SRS. 
Rationale for proposal:

· D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) use SCFDMA and PUSCH structure.

· From UE implementation point of view, the transmitter chain (i.e., PA, band-specific filtering etc.) will be the same for WAN and D2D transmissions.

· Similar to SRS and PRACH, EVM measurements for D2D synchronization signals (PSSS, SSSS) that are one-symbol sequences are not required.
· When D2D transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
· For PSBCH, the number of symbols per subframes is FFS in RAN1 and will likely be less than 12 (as for PUSCH; due to symbol multiplexing between PSBCH, PSSS, SSSS, and possibly DMRS). Hence the duration for which the EVM is averaged is required to be increased to [10 x 12/(#symbols for PSBCH in a subframe)] subframes. This is similar to 10 subframes averaging used for PUSCH, while 60 (= 10x12/2) subframe averaging used for DMRS.

Proposal 1: The EVM requirements for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW. 
Proposal 2: For PSBCH, the duration over which EVM is averaged shall be [10 x 12/(#symbols for PSBCH in a subframe)] subframes. 
2.2. Carrier Leakage (Section 6.5.2.2)

In TS 36.101, this section specifies the carrier leakage requirement.

Rationale for proposal:

· From UE implementation point of view, the transmitter chain (i.e., PA, band-specific filtering etc.) will be the same for WAN and D2D transmissions.

· From network perspective, the same carrier leakage requirement should be applicable to any UE transmissions (WAN or D2D)

Proposal 3: No changes to the existing carrier leakage requirements for D2D.
2.3. In-band Emissions (Section 6.5.2.3)

In TS 36.101, this section specifies the maximum in-channel emissions on non-allocated RBs.

Rationale for proposal:


· D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) use SCFDMA and PUSCH structure.

· From UE implementation point of view, the transmitter chain (i.e., PA, band-specific filtering etc.) will be the same for WAN and D2D transmissions.

· Similar to PRACH and SRS, IBE requirements for D2D synchronization signals (PSSS, SSSS) that are one-symbol sequences are not required (that is less than measurement interval for IBE of one slot).
· When D2D transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the IBE measurement interval is reduced by one symbol, accordingly.
Proposal 4: The IBE requirements for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW.

2.4. EVM equalizer spectrum flatness (Section 6.5.2.4)

In TS 36.101, this section measures the EVM spectrum flatness requirements by looking at the peak-to-peak ripple in the EVM equalizer co-efficient across the allocated uplink block. In other words, it ensures that the amount of correction applied in the EVM measurement procedure is within limits to ensure a flat EVM spectrum.
Rationale for proposal:


· D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) use SCFDMA and PUSCH structure.

· From UE implementation point of view, the transmitter chain (i.e., PA, band-specific filtering etc.) will be the same for WAN and D2D transmissions.

Proposal 5: No changes to the existing EVM equalizer spectrum flatness requirements for D2D.
3. Conclusions

In this paper, the following proposals are made for Section 6.5 (Transmit signal quality) of TS 36.101 for D2D.
TP for TR 36.877 corresponding to these proposals is included in the Appendix.
(EVM)

Proposal 1: The EVM requirements for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW. 

Proposal 2: For PSBCH, the duration over which EVM is averaged shall be [10 x 12/(#symbols for PSBCH in a subframe)] subframes. 

(Carrier Leakage)

Proposal 3: No changes to the existing carrier leakage requirements for D2D.
(In-band Emissions)
Proposal 4: The IBE requirements for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW.

(EVM equalizer spectrum flatness)
Proposal 5: No changes to the existing EVM equalizer spectrum flatness requirements for D2D.
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5. Appendix: TP for TR 36.877 (Section 6.5)
---- START OF TP ----
6.4
Void

6.5
Transmit signal quality

6.5.1
Frequency error
The current requirements for frequency error of the UE modulated carrier frequency is specified with respect to the carrier frequency received from the E-UTRA Node B. The current requirements specify that the UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B

For D2D, UE may synchronize to another D2D capable UE transmitting the D2D specific synchronization signals (D2DSS) when operating out-of-network coverage. 

The following agreements have been made in RAN1 with regard to D2D synchronization:

· Synchronization source selection: Before starting to transmit D2DSS, a UE scans for D2D Synchronization Sources. If a D2D Synchronization Source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS. If no D2D Synchronization Source is detected, a UE may nevertheless transmit D2DSS. D2D Synchronization Sources which are eNodeBs have a higher priority than D2D Synchronization Sources which are UEs. D2D Synchronization Sources which are UEs in-coverage have a higher priority than D2D Synchronization Sources which are UEs out-of-coverage; After giving priority to D2D Synchronization Sources which are eNodeBs, followed by UEs in-coverage, selection of D2D Synchronization Source could be based on received D2DSS quality.

· Decision to become a synchronization source: For out-of-coverage UE, it may become a D2D Synchronization Source if received signal strength of all received D2DSS(s) by the UE are below a threshold. For in-coverage UE, it can become a D2D Synchronization Source at least if it is configured to do so by the eNB.
It is proposed is to set the modulated carrier frequency error requirements when another D2D capable UE is chosen as a synchronization source to be the same as the current requirements where the synchronization source is the E-UTRA Node B (i.e., within ±0.1 ppm observed over a period of one time slot).
6.5.2
Transmit modulation quality 
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:

-
Error Vector Magnitude (EVM) for the allocated resource blocks (RBs) 

-
EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process

-
Carrier leakage (caused by IQ offset)

-
In-band emissions for the non-allocated RB

6.5.2.1

Error Vector Magnitude
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the IQ origin offset shall be removed from the measured waveform before calculating the EVM.

The measured waveform is further modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
Rationale for proposal:


· D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) use SCFDMA and PUSCH structure.

· From UE implementation point of view, the transmitter chain (i.e., PA, band-specific filtering etc.) will be the same for WAN and D2D transmissions.

· Similar to SRS and PRACH, EVM measurements for D2D synchronization signals (PSSS, SSSS) that are one-symbol sequences are not required.

· When D2D transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
· For PSBCH, the number of symbols per subframes is FFS in RAN1 and will be less than 12 (as for PUSCH; due to symbol multiplexing between PSBCH, PSSS, SSSS, and possibly DMRS). Hence the duration for which the EVM is averaged is required to be increased to [10 x 12/(#symbols for PSBCH in a subframe)] subframes. This is similar to 10 subframes averaging used for PUSCH and 60 subframes (= 12/2) used for DMRS.

It is proposed that the EVM requirements for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW. When D2D transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
Further, it is proposed that for PSBCH, the duration over which EVM is averaged shall be [10 x 12/(#symbols for PSBCH in a subframe)] subframes. 

This requirement is not applicable for D2D physical synchronization signals (PSSS, SSSS).
6.5.2.2

Carrier leakage
Carrier leakage (The IQ origin offset) is an additive sinusoid waveform that has the same frequency as the modulated waveform carrier frequency. The measurement interval is one slot in the time domain.

It is proposed that no changes to the existing carrier leakage requirements are required for D2D.
6.5.2.3

In-band emissions
The in-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is defined over one slot in the time domain.

Rationale for proposal:


· D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) use SCFDMA and PUSCH structure.

· From UE implementation point of view, the transmitter chain (i.e., PA, band-specific filtering etc.) will be the same for WAN and D2D transmissions.

· Similar to PRACH and SRS, IBE requirements for D2D synchronization signals (PSSS, SSSS) that are one-symbol sequences are not required (that is less than measurement interval for IBE of one slot).

· When D2D transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the IBE measurement interval is reduced by one symbol, accordingly.
It is proposed that the IBE requirements for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW.

This requirement is not applicable for D2D physical synchronization signals (PSSS, SSSS).

6.5.2.4

EVM equalizer spectrum flatness
The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F of TS36.101) must meet a spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block. The basic measurement interval is the same as for EVM.
It is proposed that no changes to the existing EVM equalizer spectrum flatness requirements are required for D2D.
6.6
Output RF spectrum emissions
---- END OF TP ----
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