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1. Introduction

In this contribution, we provide our proposals for Section 6.2 (Transmit Power) of TS 36.101 for D2D. Table 1 below provides a summary of the proposals made in this paper. The proposals made in this paper are applicable to D2D-WAN on a single component carrier.
Table 1: Summary of proposals on Section 6.2 (Transmit Power) for D2D
	Requirement
	Sub-clause
	Section (in TS36.101)
	Summary of Proposals

	Transmitter Characteristics

	Transmit power
(Section 6.2)
	Maximum output power
	6.2.2
	Power class 1 and class 3 are applicable to D2D

	
	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
	

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


2. Transmit power (Section 6.2)
2.1. Maximum output power (Section 6.2.2)

In TS 36.101, this section covers the maximum output power for any transmission bandwidth within the channel bandwidth. UE power class 1 (with max power of 31dBm) and UE power class 3 (with max power of 23dBm) are currently specified.

Rationale for proposal:
· Existing power classes (class 1 and class 3) are applicable also for D2D transmissions. This is also the common understanding in RAN1/2 WGs and the specifications for RAN1/2 have been done accordingly. 

· RAN4 coexistence study also considered the same UE power classes 1 and 3.

· 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.
Hence UE power classes 1 and 3 are also applicable for D2D discovery and D2D communications.
Proposal 1: The maximum output power (Section 6.2.2) requirements for UE power classes 1 and 3 are also applicable for D2D transmissions.
· This proposal is independent of UE reference architecture

· This proposal does not infer relaxations to MOP for WAN and D2D

2.2. Maximum output power for modulation/channel bandwidth (Section 6.2.3)

In TS 36.101, this section specifies the maximum power reduction (MPR) for the output power due to higher order modulation and transmission bandwidth configuration.
The requirements are specified for PUSCH transmissions, and language is included to specify that the allowed MPR for PRACH, PUCCH, and SRS is according to that specified for PUSCH QPSK modulation for the corresponding transmission bandwidth.
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.
· D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) use SCFDMA and PUSCH structure.

· MPR for PSSS can be specified similar to WAN physical signals (i.e., as specified for PRACH, PUCCH, and SRS). 
· MPR for SSSS is discussed in our companion contribution R4-150189.
Hence to meet the existing UE emission requirements, the allowed MPR for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be same as that current specified for PUSCH. Note that here UE emissions refer to all the Tx in-band, out-of-band, and spurious emission requirements that are required to be met when computing the MPR, i.e., ACLR, spurious emissions, SEM, and in-band emissions. 
Proposal 2: To meet the existing UE Tx emission (in-band, out-of-band, and spurious) requirements, the allowed MPR for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW. The allowed MPR for PSSS shall be as specified for PUSCH QPSK modulation for the corresponding transmission BW.
Observation 1: The allowed MPR for SSSS is discussed in our companion contribution R4-150189, and is proposed as 4dB for channel bandwidths of 5MHz and higher (channel BWs lower than 5MHz is not supported for D2D in Rel-12).
2.3. Maximum output power with additional requirements (Section 6.2.4)

In TS 36.101, this section specifies the maximum A-MPR for output power to meet regional emission requirements signaled by the network (network signaling NS_x).
Rationale for proposal:

· The regional emission requirements signaled by NS_x need to be met for both WAN and D2D transmissions

· 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.

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

· D2D physical signals (PSSS, SSSS) can be specified similar to WAN physical signals (i.e., as specified for PRACH, PUCCH, and SRS). As shown in our companion contribution R4-150189, additional A-MPR for SSSS (over PUSCH) is not required since UE out-of-channel emission requirements (as specified by NS_x) is not a bottleneck for SSSS. The bottleneck is IBE for which MPR is enough.
Hence to meet the existing UE emission requirements under the specified NS_x, the allowed A-MPR for D2D transmissions shall be same as that current specified for PUSCH. Note that here UE emissions refer to all the Tx in-band, out-of-band, and spurious emission requirements that are required to be met under the specified NS_x.

Proposal 3: To meet the existing UE Tx emission (in-band, out-of-band, and spurious) requirements under the specified NS_x, the allowed A-MPR for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW. The allowed A-MPR for D2D physical signals PSSS and SSSS shall be as specified for PUSCH QPSK modulation for the corresponding transmission BW.

2.4. Configured transmit power (Section 6.2.5)

In TS36.101, this section specifies the configured maximum output power (Pcmax), the lower bound (PCMAX_L,c) and upper bound (PCMAX_H,c), and the corresponding bounds on the measured configured maximum output power PUMAX,c.
Rationale for proposal:

· The mathematical relationship for Pumax and Pcmax as a function of UE transmit power parameters P_powerclass, P_emax, MPR, A-MPR, P-MPR, etc.) are valid as currently defined.

· The power tolerance T(P_cmax) should be met from the networks perspective, and are independent if the UE transmissions are for WAN for D2D.
Hence existing requirements can be reused. However, some editorial changes will be required specific to ProSe operation. These include:

a) Referring to correct sections for MPR and A-MPR for ProSe. 

b) Referring to the correct IE for ProSe when the ProSe UE is out-of-coverage on the ProSe carrier and using the preconfigured configuration. 

Proposal 4: No changes to existing requirements for configured transmit power required for D2D. Editorial changes will be required for the following:
· Refer to the correct section for MPR and A-MPR for ProSe
· Refer to the correct IE for PEMAX,c i.e., PEMAX,c is the value given by IE P-Max for serving cell c, defined by [TS36.331], when present. PEMAX,c is the value given by IE maxTxPower, defined by [TS36.331], when the UE is not associated with a serving cell on the ProSe carrier.
3. Conclusions

In this paper, the following proposals are made for Section 6.2 (Transmit Power) of TS 36.101 for D2D. 
TP for TR 36.877 corresponding to these proposals is included in the Appendix.
(Maximum output power)

Proposal 1: The maximum output power (Section 6.2.2) requirements for UE power classes 1 and 3 are also applicable for D2D transmissions.
· This proposal is independent of UE reference architecture

· This proposal does not infer relaxations to MOP for WAN and D2D

 (MPR)
Proposal 2: To meet the existing UE Tx emission (in-band, out-of-band, and spurious) requirements, the allowed MPR for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH)  shall be as specified for PUSCH for the corresponding modulation and transmission BW. The allowed MPR for PSSS shall be as specified for PUSCH QPSK modulation for the corresponding transmission BW.

Observation 1: The allowed MPR for SSSS is discussed in our companion contribution R4-150189, and is proposed as 4dB for channel bandwidths of 5MHz and higher (channel BWs lower than 5MHz is not supported for D2D in Rel-12).


 (A-MPR)

Proposal 3: To meet the existing UE Tx emission (in-band, out-of-band, and spurious) requirements under the specified NS_x, the allowed A-MPR for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW. The allowed A-MPR for D2D physical signals PSSS and SSSS shall be as specified for PUSCH QPSK modulation for the corresponding transmission BW.

 (Configured transmit power)

Proposal 4: No changes to existing requirements for configured transmit power required for D2D. Editorial changes will be required for the following:

· Refer to the correct section for MPR and A-MPR for ProSe

· Refer to the correct IE for PEMAX,c i.e., PEMAX,c is the value given by IE P-Max for serving cell c, defined by [TS36.331], when present. PEMAX,c is the value given by IE maxTxPower, defined by [TS36.331], when the UE is not associated with a serving cell on the ProSe carrier.
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5. Appendix: TP for TR 36.877 (Section 6.2)
5.1. TP for Proposal 1

Following is the TP corresponding to Proposal 1 to Section 6.2.2 of TR 36.877
---- START OF TP ----
6
D2D transmitter characteristics 

6.1
General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
6.2
Transmit power

6.2.1
Void

6.2.2
UE maximum output power
UE power classes are used to define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement is at least one sub frame (1ms).
UE power classes 1 and 3 are currently specified in TS 36.101.
It is proposed that the maximum output power (Section 6.2.2) requirements for UE power classes 1 and 3 are also applicable for D2D transmissions.
---- END OF TP ----
5.2. TP for Proposal 2 

Following is the TP corresponding to Proposal 2 to Section 6.2.3 of TR 36.877
---- START OF TP ----
6.2.3
UE maximum output power for modulation / channel bandwidth 
Maximum Power Reduction (MPR) is specified as the maximum allowed power reduction to the maximum output power (for UE power class 1 and 3) due to higher order modulation and transmit bandwidth configuration (resource blocks). 
It is proposed that to meet the existing UE Tx emission (in-band, out-of-band, and spurious) requirements, the allowed MPR for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW. The allowed MPR for PSSS shall be as specified for PUSCH QPSK modulation for the corresponding transmission BW. 
---- END OF TP ----
Following is the TP corresponding to Proposal 2 to Appendix A of TR 36.877.
---- START OF TP ----
6.2.3C
UE maximum output power for modulation / channel bandwidth for ProSe
For UE Power Class 1 and 3, this subclause specifies the allowed Maximum Power Reduction (MPR) power for ProSe physical channels and signals due to higher order modulation and transmit bandwidth configuration (resource blocks).
The allowed MPR for the maximum output power for ProSe physical channels PSDCH, PSCCH, PSSCH, and PSBCH shall be as specified in subclause 6.2.3 for  PUSCH for the corresponding modulation and transmission bandwidth.

The allowed MPR for the maximum output power for ProSe physical signal PSSS shall be as be as specified in subclause 6.2.3 for PUSCH QPSK modulation for the corresponding transmission bandwidth.
---- END OF TP ----
5.3. TP for Proposal 3

Following is the TP corresponding to Proposal 3 to Section 6.2.4 of TR 36.877
---- START OF TP ----
6.2.4
UE maximum output power with additional requirements 
Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, additional Maximum Power Reduction (A-MPR) is allowed for the output power. 

The regional emission requirements signaled by the network need to be met for both WAN and D2D transmissions.
It is proposed that to meet the existing UE Tx emission (in-band, out-of-band, and spurious) requirements under the specified NS_x, the allowed A-MPR for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified for PUSCH for the corresponding modulation and transmission BW. The allowed A-MPR for D2D physical signals PSSS and SSSS shall be as specified for PUSCH QPSK modulation for the corresponding transmission BW.

---- END OF TP ----

Following is the TP corresponding to Proposal 3 to Appendix A of TR 36.877.
---- START OF TP ----
6.2.4C
UE maximum output power with additional requirements for ProSe

The additional ACLR and spectrum emission requirements can be signalled by the network when the ProSe UE is associated with a serving cell on the ProSe carrier. When the ProSe UE is not associated with a serving cell on the ProSe carrier, the additional emission requirements are preconfigured as indicated by the IE additionalSpectrumEmission. 
The allowed A-MPR for the output power for D2D physical channels (PSDCH, PSCCH, PSSCH, and PSBCH) shall be as specified in subclause 6.2.4 for PUSCH for the corresponding modulation and transmission bandwidth. 

The allowed A-MPR for D2D physical signals PSSS and SSSS shall be as specified in subclause 6.2.4 for PUSCH QPSK modulation for the corresponding transmission bandwidth. 

---- END OF TP ----
5.4. TP for Proposal 4

Following is the TP corresponding to Proposal 4 to Section 6.2.4 of TR 36.877
---- START OF TP ----
6.2.5
Configured transmitted power
The UE is allowed to set its configured maximum output power PCMAX,c for serving cell c. This clause specifies the lower bound (PCMAX_L,c) and upper bound (PCMAX_H,c) on  the configured output power PCMAX,c, and the corresponding bounds on the measured configured maximum output power PUMAX,c.
It is proposed that no changes to existing requirements for configured transmit power required for D2D. Editorial changes will be required for the following:

· Refer to the correct section for MPR and A-MPR for ProSe

· Refer to the correct IE for PEMAX,c i.e., PEMAX,c is the value given by IE P-Max for serving cell c, defined by [TS36.331], when present. PEMAX,c is the value given by IE maxTxPower, defined by [TS36.331], when the UE is not associated with a serving cell on the ProSe carrier.
---- END OF TP ----
Following is the TP corresponding to Proposal 4 to Appendix A of TR 36.877.
---- START OF TP ----
6.2.5C
Configured transmitted power for ProSe

The definitions of configured maximum output power PCMAX,c, the lower bound PCMAX_L,c, and the higher bound PCMAX_H,c specified in subclause 6.2.5 shall apply to UE supporting ProSe, where 

· MPR,c is specified in subclause 6.2.3C;

· A-MPR,c is specified in subclause 6.2.4C;

· 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.

---- END OF TP ----
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