3GPP TSG-RAN WG4 #72
R4-145183
Dresden, Germany, Aug. 18th – Aug. 22nd, 2014.

Agenda item:
7.12.2
Source: 
Qualcomm Incorporated
Title: 
RF Core Requirements for D2D: Tx characteristics
Document for:
Approval
1. Introduction

In this document, we provide our proposals on the RF core requirements for D2D Tx characteristics. Impact on existing WAN requirements that arise from supporting D2D (discovery and/or communications) on a certain band is also discussed. 
Table 1 below provides a summary of the proposals made in this paper.

Table 1: Summary of proposals on D2D Tx characteristics
	Requirement
	Sub-clause
	Section (in TS36.101)
	Summary of Proposals

	Transmitter Characteristics

	Transmit power
	Maximum output power
	6.2.2
	No change
FFS if relaxation for both WAN and D2D is required for FDD bands.

	
	Maximum output power for modulation/channel bandwidth
	6.2.3
	For D2D physical channels, reuse existing requirements for PUSCH with same modulation and transmission BW.

	
	Maximum output power with additional requirements
	6.2.4
	No change

	
	Configured transmit power
	6.2.5
	No change
Some editorial changes to refer to the correct sections of 36.101 may be needed.

	Output power dynamics
	Minimum output power
	6.3.2
	No change

	
	Transmit OFF power
	6.3.3
	No change

	
	ON/OFF mask
	6.3.4
	Additional specification for D2D physical channels is proposed.

	
	Absolute power tolerance
	6.3.5.1
	No change

	
	Relative power tolerance
	6.3.5.2
	For D2D physical channels, reuse existing requirements for PUSCH

	
	Aggregate power control tolerance
	6.3.5.2
	For D2D physical channels, reuse existing requirements for PUSCH

	Transmit signal quality
	Frequency Error
	6.5.1
	No change (for eNodeB as synchronization source)
For D2D, current requirements can be reused when another UE is chosen as a synchronization source.

	
	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

	Output RF spectrum emissions
	Occupied bandwidth
	6.6.1
	No change

	
	Spectrum emission mask
	6.6.2.1
	No change

	
	Additional spectrum emission mask
	6.6.2.2
	No change

	
	Adjacent channel leakage ratio
	6.6.2.3
	No change

	
	Spurious emissions
	6.6.3
	No change

	Transmit Intermodulation
	6.7
	No change


2. Transmitter Characteristics

It has been agreed in RAN1 that all D2D data carrying physical channels use SCFDMA and PUSCH structure. From an UE implementation viewpoint, the transmitter chain (i.e., PA, band-specific filtering etc.) can thus be reused for D2D and WAN transmissions. Hence most transmitter requirements are expected to remain unchanged from WAN Tx requirements.

For certain requirements (e.g., MPR, EVM, in-band emissions, relative power control), the requirement is explicitly specified for the current WAN UL physical layer channels (PUSCH, PUCCH, PRACH, SRS). For these requirements, we propose that the same requirement can be reused with the requirement specified according to PUSCH with the corresponding modulation and transmission BW.

Some additional requirements for D2D are also identified and specified similar to the current WAN requirements. These include ON/OFF mask and frequency error.

The following subsections are hence organized by grouping the Tx requirements w.r.t. to the change proposed:

· No change

· Reuse existing requirements as specified for PUSCH

· Additional requirement specific to D2D 

2.1. No change
Since all D2D data carrying physical channels use SCFDMA and PUSCH structure, the following Tx characteristics are identified that require no change to the current requirements. Some minor editorial changes may be required in some cases to refer to the correct sections (e.g., configured transmit power will need to refer to correct section for MPR 6.2.3C instead of 6.2.3) and is left to later implementation of the final CR to 36.101.

Proposal 1: For the following Tx characteristics, current WAN requirements shall also apply for D2D transmissions:
	Requirement
	Sub-clause
	Section (in TS36.101)

	Transmit power
	Maximum output power
	6.2.2

	
	Maximum output power with additional requirements
	6.2.4

	
	Configured transmit power
	6.2.5

	Output power dynamics
	Minimum output power
	6.3.2

	
	Transmit OFF power
	6.3.3

	
	Absolute power tolerance
	6.3.5.1

	Transmit signal quality
	Carrier Leakage
	6.5.2.2

	
	EVM equalizer spectrum flatness
	6.5.2.4

	Output RF spectrum emissions
	Occupied bandwidth
	6.6.1

	
	Spectrum emission mask
	6.6.2.1

	
	Additional spectrum emission mask
	6.6.2.2

	
	Adjacent channel leakage ratio
	6.6.2.3

	
	Spurious emissions
	6.6.3

	Transmit Intermodulation
	6.7


2.2. Reuse existing requirement as specified for PUSCH

For certain transmitter characteristics (e.g., MPR, EVM, in-band emissions, relative power control), the requirement is currently specified referring to the current WAN UL physical layer channels (PUSCH, PUCCH, PRACH, SRS). For these requirements, the same requirement can be reused with the requirement specified according to PUSCH with the corresponding modulation and transmission BW.
Proposal 2: For the following Tx characteristics, current WAN requirements shall be reused for D2D transmissions with the requirement specified according to PUSCH with the corresponding modulation and transmission BW.
	Requirement
	Sub-clause
	Section (in TS36.101)

	Transmit power
	Maximum output power for modulation/channel bandwidth
	6.2.3

	Output power dynamics
	Relative power tolerance
	6.3.5.2

	
	Aggregate power control tolerance
	6.3.5.2

	Transmit signal quality
	Error Vector Magnitude
	6.5.2.1

	
	In-band Emissions
	6.5.2.3


2.3. Additional requirements specific to D2D

2.3.1. ON/OFF time mask for D2D Transmissions

ON/OFF mask requirements are specified as general ON/OFF time mask (Section 6.3.4.1 and Section 6.3.4.3) and also specific to the current UL physical layer channels (Section 6.3.4.2 and Section 6.3.4.4). 

For D2D, the general ON/OFF time mask requirements should apply. In RAN1, it is agreed that a transmission gap (of 1 symbol) can be present in some cases at the end of the subframe. Hence, similar to current organization, specific requirements for D2D physical layer channels need to be specified. We propose the ON/OFF mask for D2D physical layer channels with the presence of transmission gap at the end as shown in Figure 1.


[image: image1]
Proposal 3: No changes to the general ON/OFF time mask requirements. For D2D physical layer channels with transmission gap (1 symbol) at the end of the subframe, use the ON/OFF time mask requirement as shown in Figure 1.
2.3.2. Frequency Error

The current frequency error requirements are specified compared to the carrier frequency received from the E-UTRA Node B. For D2D discovery and communications, it is possible to synchronize the D2D transmissions with respect to the carrier frequency received from another D2D UE transmitting D2DSS. 

We propose to reuse the same frequency error requirements independent of the synchronization source (E-UTRA Node B or another D2D UE).
Proposal 4: 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 synchronization source. The synchronization source can be E-UTRA Node B or a UE that supports D2D.
3. Impact to Tx MOP (WAN and D2D)
For D2D on TDD bands, there is no impact.
For D2D on FDD UL bands, it is likely that receiving on UL spectrum will also impact the Tx and WAN Rx path. As an example, Figure 2 shows a plausible RF architecture that has impact to the Tx (WAN+D2D) and WAN Rx paths.  
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Figure 2: 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. 
In our assessment, impact to Tx MOP can likely not be avoided. Thus relaxation to WAN and D2D Tx MOP is hence highly desired for an FDD band on which the UE also supports D2D.
Proposal 5: RAN4 should further investigate the relaxation required to Tx MOP to support D2D on a FDD band due to RF impacts of receiving on FDD UL channels.
4. Conclusions

In this paper, the following proposals are made on Tx RF core requirements for D2D.
(No change / Reuse existing requirement for PUSCH)

Proposal 1: For the following Tx characteristics, current WAN requirements shall also apply for D2D transmissions:

	Requirement
	Sub-clause
	Section (in TS36.101)

	Transmit power
	Maximum output power
	6.2.2

	
	Maximum output power with additional requirements
	6.2.4

	
	Configured transmit power
	6.2.5

	Output power dynamics
	Minimum output power
	6.3.2

	
	Transmit OFF power
	6.3.3

	
	Absolute power tolerance
	6.3.5.1

	Transmit signal quality
	Carrier Leakage
	6.5.2.2

	
	EVM equalizer spectrum flatness
	6.5.2.4

	Output RF spectrum emissions
	Occupied bandwidth
	6.6.1

	
	Spectrum emission mask
	6.6.2.1

	
	Additional spectrum emission mask
	6.6.2.2

	
	Adjacent channel leakage ratio
	6.6.2.3

	
	Spurious emissions
	6.6.3

	Transmit Intermodulation
	6.7


Proposal 2: For the following Tx characteristics, current WAN requirements shall be reused for D2D transmissions with the requirement specified according to PUSCH with the corresponding modulation and transmission BW.

	Requirement
	Sub-clause
	Section (in TS36.101)

	Transmit power
	Maximum output power for modulation/channel bandwidth
	6.2.3

	Output power dynamics
	Relative power tolerance
	6.3.5.2

	
	Aggregate power control tolerance
	6.3.5.2

	Transmit signal quality
	Error Vector Magnitude
	6.5.2.1

	
	In-band Emissions
	6.5.2.3


(Tx requirements specific to D2D)

Proposal 3: No changes to the general ON/OFF time mask requirements. For D2D physical layer channels with transmission gap (1 symbol) at the end of the subframe, use the ON/OFF time mask requirement as shown in Figure 1.
Proposal 4: 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 synchronization source. The synchronization source can be E-UTRA Node B or a UE that supports D2D.
(Impact to WAN/D2D Tx MOP)

Proposal 5: RAN4 should further investigate the relaxation required to Tx MOP to support D2D on a FDD band due to RF impacts of receiving on FDD UL channels.

TP for TR 36.877 corresponding to these proposals is included in the Appendix.
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6. Appendix: TP for TR 36.877

6.1. TP for Proposal 1

Following is the TP for Proposal 1 to Section 6 of TR 36.877.

---- START OF TP ----
6
D2D transmitter characteristics 

6.1
General

It has been agreed in RAN1 that all D2D data carrying physical channels use SCFDMA and PUSCH structure. From an UE implementation viewpoint, it is expected that the UE will reuse its existing transmitter RF chain (i.e., PA, band-specific filtering, etc.) for WAN and D2D transmissions.
6.2
Transmit power

6.2.1
Void

6.2.2
UE maximum output power
Both UE power class 1 and power class 3 UEs are supported for D2D discovery and D2D communications use cases, and current requirements shall apply.
6.2.3
UE maximum output power for modulation / channel bandwidth 

6.2.4
UE maximum output power with additional requirements 
It is proposed that the current requirements on A-MPR shall apply to D2D discovery and D2D communication transmissions.
6.2.5
Configured transmitted power
It is proposed to include editorial changes to specify the current requirements shall be applicable, and include references to the correct sections for MPR etc. as applicable for D2D discovery and D2D communications.
6.2
Output Power Dynamics
6.3.1
(Void)

6.3.2
Minimum output power
It is proposed that the current requirements on minimum output power shall apply to D2D discovery and D2D communications.
6.3.3
Transmit OFF power
It is proposed that the current requirements on transmit OFF power shall apply to D2D discovery and D2D communications.
6.3.4
ON/OFF time mask 
6.3.5
Power Control

6.3.5.1
Absolute power tolerance
It is proposed that the current requirements on absolute power tolerance shall apply to D2D discovery and D2D communications.
6.3.5.2
Relative Power tolerance
6.3.5.3
Aggregate power control tolerance
6.4
Void

6.5
Transmit signal quality

6.5.1
Frequency error
6.5.2
Transmit modulation quality 
6.5.2.1

Error Vector Magnitude

6.5.2.2

Carrier leakage
It is proposed that the current requirements on carrier leakage shall apply to D2D discovery and D2D communications.
6.5.2.3

In-band emissions
6.5.2.4

EVM equalizer spectrum flatness
6.6
Output RF spectrum emissions
It is proposed that current requirements on output RF spectrum emissions shall apply to D2D discovery and D2D communications.
6.7
Transmit intermodulation
It is proposed that current requirements on transmit intermodulation shall apply to D2D discovery and D2D communications.
---- END OF TP ----

6.2. TP for Proposal 2

Following is the TP for Proposal 2 to Section 6 of TR 36.877.

---- START OF TP ----

6
D2D transmitter characteristics 

6.1
General
6.2
Transmit power

6.2.1
Void

6.2.2
UE maximum output power
6.2.3
UE maximum output power for modulation / channel bandwidth 
All D2D data carrying physical channels use SCFDMA and PUSCH structure. Hence it is proposed to reuse the current requirements for D2D physical layer channels with the requirements specified according to PUSCH with the corresponding modulation and transmission bandwidth.

6.2.4
UE maximum output power with additional requirements 
6.2.5
Configured transmitted power
6.2
Output Power Dynamics
6.3.1
(Void)

6.3.2
Minimum output power
6.3.3
Transmit OFF power
6.3.4
ON/OFF time mask 
6.3.5
Power Control

6.3.5.1
Absolute power tolerance
6.3.5.2
Relative Power tolerance
It is proposed to reuse the current requirements on relative power tolerance for D2D physical layer channels with the requirements specified according to PUSCH with the corresponding modulation and transmission bandwidth.

6.3.5.3
Aggregate power control tolerance
It is proposed to reuse the current requirements on aggregate power control tolerance for D2D physical layer channels with the requirements specified according to PUSCH with the corresponding modulation and transmission bandwidth.

6.4
Void

6.5
Transmit signal quality

6.5.1
Frequency error
6.5.2
Transmit modulation quality 
6.5.2.1

Error Vector Magnitude
It is proposed to set the current requirements on EVM to apply to D2D data physical layer channels, with the requirements specified according to PUSCH with the corresponding modulation and transmission bandwidth. When the D2D data physical channel transmission slot is shortened due to transmission gap, the EVM measurement interval is reduced by the length of transmission gap, accordingly. 
It is FFS on changes to Annex F.1 on details on measurement point for non-data physical channels for D2D discovery and D2D communications (e.g., D2DSS).

6.5.2.2

Carrier leakage
6.5.2.3

In-band emissions
It is proposed to set the current requirements on In-band emissions to apply to D2D data physical layer channels, with the requirements specified according to PUSCH with the corresponding modulation and transmission bandwidth. When the D2D data physical channel transmission slot is shortened due to transmission gap, the In-band emissions measurement interval is reduced by the length of transmission gap, accordingly. 
It is FFS whether In-band emissions requirement needs to be evaluated for non-data physical channels for D2D discovery and D2D communications (similar to PRACH).

6.5.2.4

EVM equalizer spectrum flatness
6.6
Output RF spectrum emissions

6.7
Transmit intermodulation

---- END OF TP ----

6.3. TP for Proposal 3

Following is the TP for Proposal 3 to Section 6.3.4 of TR 36.877.

---- START OF TP ----

6.3.4
ON/OFF time mask 
For D2D discovery and D2D communications, the general ON/OFF time mask requirements shall apply. Additionally, specific requirements for D2D physical layer channels need to be specified. This includes the case when a transmission gap of 1 symbol is present at the end of the subframe. 

Proposal is to include additional requirements for D2D discovery and D2D communications data carrying physical layer channel as shown below.


[image: image3]
---- END OF TP ----
6.4. TP for Proposal 4

Following is the TP for Proposal 4 to Section 6.5.1 of TR 36.877.

---- START OF TP ----
6.5.1
Frequency error
For D2D, UE may synchronize to another D2D capable UE transmitting the D2D specific synchronization signals (D2DSS) when operating out-of-network coverage. 

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).
---- END OF TP ----
6.5. TP for Proposal 5

Following is the TP for Proposal 5 to Section 6.2.2 of TR 36.877.

---- START OF TP ----
6.2.2
UE maximum output power
It is FFS if relaxation to maximum output power is required due to RF impacts of supporting D2D discovery and/or D2D communications on FDD E-UTRA bands (receiving on FDD UL band).
---- END OF TP ----
Figure � SEQ Figure \* ARABIC �1�: ProSe physical channel time mask when there is a transmission gap in the last symbol of a subframe
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Figure � SEQ Figure \* ARABIC �3�: D2D physical channel time mask when there is a transmission gap in the last symbol of a subframe
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