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1. Introduction

In the last RAN Plenary #66 meetings, D2D WI was extended to March 2015. The remaining works in D2D UE RF aspect are listed below [1].

Tx RF requirements

· Transmit power

· Output power dynamics

· Transmit signal quality

· Output RF spectrum emissions

Rx RF requirements

· Finalize numerical value for reference sensitivity power level

· Adjacent channel selectivity

· Blocking characteristics             

· Spurious Response

· Intermodulation characteristics

· Any other transmitter/receiver RF requirements identified by RAN4
In this contribution, we provide our views on how to define transmit power and output power dynamics requirements based on single component carrier D2D UE. 
2. Transmit power of D2D UE
Currently, RAN WG4 did not have consensus on how to describe D2D transmit power in specification. D2D UE maximum transmit power can support up to 31dBm within power class1. 
However, only Band 14 UE is allowed to transmit 31dBm as a HPUE in the D2D operating band list in Table1. So, if ProSe UE operates in the other ProSe operating band, the maximum output power should follow the UE power class in Table 6.2.2-1 of TS36.101.
Table 1 E-UTRA ProSe operating band

	E‑UTRA ProSe Band
	E‑UTRA Operating Band
	ProSe UE transmit
	ProSe UE receive
	ProSe Duplex Mode
	ProSe Mode

	
	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	
	Disc.
	Comm.

	2
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	HD
	[Yes]
	

	3
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	HD
	[Yes]
	[Yes]

	4
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	HD
	[Yes]
	

	7
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	HD
	[Yes]
	[Yes]

	14
	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	HD
	[Yes]
	[Yes]

	20
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	HD
	[Yes]
	[Yes]

	26
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	HD
	[Yes]
	[Yes]

	28
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	HD
	[Yes]
	[Yes]

	31
	31
	452.5 MHz
	–
	457.5 MHz
	452.5 MHz
	–
	457.5 MHz
	HD
	[Yes]
	[Yes]

	41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	HD
	[Yes]
	


Therefore, we propose as follow
Proposal 1: D2D UE maximum output power can follow the legacy LTE power class in Table 6.2.2.1 in TS36.101. 
To reflect proposal 1, we propose TP as an example in the following.
6.2.2C
UE maximum output power for ProSe
For ProSe UE, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2.2-1. The period of measurement is at least one sub frame (1ms). 
For the configured transmit power, the ProSe UE configured maximum output power PCMAX,c’s lower and upper boundary are dependent on the PEMAX,c, which is value given to IE P-Max defined in SIB1. However, for the ProSe UE, the PEMAX,c can be set as various values according to the in-coverage or out-of coverage and ProSe channel or ProSe signal as in Table 2 [3]. 
Table 2. Maximum output power of sidelink transmission according to 
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	Out-coverage
	maxTxPower in ProsePreconfiguration IE

	
	In-coverage
	P-Max in SIB1
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	In-coverage
	discMaxTxPower in ProseDiscTxPowerInfo IE
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	Out-coverage
	maxTxPower in ProsePreconfiguration IE

	
	In-coverage and triggered for communication
	P-Max in SIB1

	
	Otherwise
	discMaxTxPower in ProseDiscTxPowerInfo IE


Currently, RAN WG1 tries to specify the PEMAX,c definition in TS36.213 based on the new parameters for ProSe UE in TS36.331. So RAN WG4 can use the definition to simply the specification.
Therefore, we proposed as follow

Proposal 2: D2D UE configured transmitted power can be easily specified in TS36.101 since the RAN WG1 can specify the PEMAX,c  definitions in TS36.213. 

To reflect proposal2, we propose TP as an example.

6.2.5C
 Configured transmitted power for ProSe
The ProSe UE’s configured maximum output power PCMAX,c for serving cell c specified in subclause 6.2.5. The same configured maximum output power PCMAX,c and power boundary shall be applied for ProSe UE.

MPRc is specified in subclause 6.2.3C and A-MPRc is specified in subclause 6.2.4C for ProSe UE.

PEMAX,c for ProSe physical channel PSSCH is the value given in subclause 14.1.1.5 in [4] for serving cell c.
PEMAX,c for ProSe physical channel PSCCH is the value given in subclause 14.2.1.3 in [4] for serving cell c.
PEMAX,c for ProSe physical channel PSDCH is the value given in subclause 14.3.1 in [4] for serving cell c.
PEMAX,c for ProSe physical signal PSSS is the value given in subclause 14.4 in [4] for serving cell c.
3. Output power dynamics
To define requirements for ON/OFF time mask of ProSe UE, we should keep the principle that D2D UE should protect legacy WAN UE transmission. If the Timing Advance of WAN UL transmission is less than 20us, then WAN TX and D2D TX can be overlapped as in Figure 1.
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Figure 1: WAN-D2D Transmission synchronization time
One possible example case is PSSS in extended CP. PSSS signal is located in first symbol in extended CP as shown in Figure 2.
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Figure 2: D2D sub-frame structures for Normal CP and extended CP
WAN Tx signal ended in sub-frame n, and D2D PSSS signal is sent in subframe n+1.If the TA is less than 20us, the D2D Tx power in transient period for PSSS signal can affect WAN UE Tx signal in subframe n when we consider follow ON/OFF time mask in Figure 3 [5].

[image: image9]
Figure 3: One example of PSSS Time mask
Therefore, we propose ON/OFF time mask for PSSS/SSSS as in Figure 4.

[image: image10]
Figure 4: PSSS/SSSS time mask
And also the D2D DMRS signal is transferred within PSBCH channel that allocated in front of the SSSS signal as shown in Figure 2. The DMRS signal transmit the information of the D2D SSID, hence the signal should be protected from the SSSS ON/OFF time mask.
 So the time mask for PSSS/SSSS/PSBCH can be defined in Figure 5.

[image: image11]
Figure 5: PSSS/SSSS/PSBCH time mask

Proposal 3: For the ON/OFF Time Mask of ProSe UE, RAN WG4 should keep the principle to protect legacy WAN UE signal. It means that the transient period for PSSS/SSSS should start inside the symbol for transmission of own D2D synchronization signal. 

4. Conclusions


In this contribution, we provided our view for ttransmit power and output power dynamics requirements based on single component carrier D2D UE. From the analysis, we propose as follow
Proposal 1: D2D UE maximum output power can follow the legacy LTE power class in Table 6.2.2.1 in TS36.101. 
Proposal 2: D2D UE configured transmitted power can be easily specified in TS36.101 since the RAN WG1 can specify the PEMAX,c  definitions in TS36.213. 

Proposal 3: For the ON/OFF Time Mask of ProSe UE, RAN WG4 should keep the principle to protect legacy WAN UE signal. It means that the transient period for PSSS/SSSS should start inside the symbol for transmission of own D2D synchronization signal. 
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