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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the last RAN4 #76 meetings, the prioritized D2D-WAN band combination was approved to define TX and RX RF requirements for enhanced D2D for multiple carriers, including D2D transmission and reception in a non-serving carrier and/or secondary cell [2][3].
· Band combination priority (priority of inter-band CA combination) in Rel-13
· B2(D2D)+B4(WAN) 
· B28(D2D)+B1(WAN) 
For the two band combination, RAN4 already have defined dual uplink inter-band CA requirements for CA_2A-4A and CA_1A-28A. 
In this contribution, we provide our views on how to define configured transmitted power for eD2D UE  in multi carrier operation.
2. Tx requirements for eD2D
Table 1 is general UE RF requirements for dual uplink inter-band CA in TS36.101. In the Table 1, we can find which RF requirements could impacts on the WAN transmission requirements when both WAN-D2D CCs are activated for simultaneous transmission. 
Table 1: Common UE RF requirements for dual uplink inter-band CA
	Section / Clause [1]
	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


For eD2D UE in rel-13, the maximum power is not changed by MCC operation in separate operating bands. Maximum output power of eD2D UE follows 2UL inter-band CA requirements as sum of maximum output power at each antenna. Also we consider 3 cases for WAN-D2D simultaneous transmission. 
For CA operation in eD2D UE, we consider 1UL/2DL CA operation in example band combinations. Dual uplink CA operation does not consider together eD2D transmission because general requirements for 3UL CA are not specified in TS36.101 in rel-13.
1) D2D on non-serving cell : Possible 2UL
2) D2D on Pcell : Impossible 2UL (WAN TX or D2D TRX is divided due to Half Duplexer)
3) D2D on Scell : Possible 2UL

We described for three cases in Figure 1.


Figure 1: WAN-D2D Tx/Rx operation according to D2D operations
For D2D on Pcell in case2, eD2D UE follows general D2D Tx requirements in Rel-12. 
From the analysis for the WAN-D2D operation in MCC, eD2D UE TX requirements in case 1 and 3, should follow TX requirements for dual uplink inter-band CA. Most TX requirements can be reused with existing WAN TX requirements in WAN CC and existing D2D Tx requirements in D2D CC.
However one different point is that WAN TX power should not be affected by eD2D TX power. So the configured transmitted power should be defined to follow the general principle for D2D operation.
2.1  Configured transmitted power for eD2D
To define configured transmitted power for eD2D UE not to affect the WAN Tx power, we consider two scenarios as follow
· Scenario 1 ) Synchronous Case between WAN and D2D
· Case 1: D2D synch : TA=0, Most channels
· Case 2: D2D synch : Apply TA, Mode 2 communication
· Scenario 2 ) Asynchronous Case between WAN and D2D
· Case 1: D2D synch : TA=0, Most channels
· Case 2: D2D synch : Apply TA, Mode 2 communication

For detail, we divide into two cases. Case1 is that D2D TX timing is aligned with eNB DL time, and case 2 is that D2D TX timing is aligned with UE UL time for Mode 2 communication.
The detail timing synchronizations for both case 1 and case2 are described in Figure 2 and 3. Case 1 is depicted by orange colour and Case 2 is depicted by yellow colour in two figure, respectively.

 Figure 2: WAN-D2D Tx timing in synchronous scenario


 Figure 3: WAN-D2D Tx timing in asynchronous scenario
To define UE configured transmitted power for inter-band CA, the TProSe,c is missed in TS36.101, but the value should be considered for LTE-A CA UE. So we used revised formula in Eq. 1
 PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c·TProSe,c) , pPowerClass/pmprc], PPowerClass} 		Eq. 1)
2.1.1 Synchronous Case between WAN and D2D
· Scenario 1 ) 
· Case 1: D2D synch : TA=0, Most channels
· Case 2: D2D synch : Apply TA, Mode 2 communication
In general UE configured maximum power is set within PCMAX_L,c and PCMAX_H,c in subclause 6.2.5. And each subframe, PCMAX_L,c for serving cell c is evaluated per slot and given by the minimum value of two slots is applied for entire subframe. 
However, inter-band CA in synchronized case, the PCMAX_L,c in the subframe is minimum value of the summed power per each uplink carrier as derived in Eq. 1. 
[image: ]
Figure 4: WAN-D2D PCMAX_L per slot and each CC
If slot1 in CC1 =22dBm, slot1 in CC2 =20dBm, then the summed PCMAX_L in slot1 is 23dBm, and slot2 in CC1 =21dBm, slot2 in CC2 =21dBm, then the summed PCMAX_L in slot2 is also 23dBm. Hence the PCMAX_L of the entire subframe is 23dBm. In this case, WAN power should not be affected by D2D Tx power, so WAN power is defined as 21dBm in the subframe then, D2D power should be reduced up to 18.67dBm in order not to exceed the power class (e.g. Power class3 : 23dBm).
Other example, if the summed PCMAX_L in slot 1 is 22.4dBm and the summed PCMAX_L in slot2 is 23dBm, then PCMAX_L of entire subframe is 22.4dBm, then WAN power is minimum of calculated Tx power in two slots, and the D2D power is also defined as the minimum of calculated Tx power in two slots.
Therefore, we can summarized as follow
A. D2D Time synch = UE RX synch or D2D Time synch = UE TX synch
i. PCMAX,L < PPowerclass (e.g. 23dBm)
A) WAN PCMAX_L = Min. summed Tx power in CC during two slots
B) D2D PCMAX_L = Min. summed Tx power in CC during two slots

ii. PCMAX,L = PPowerclass (e.g. 23dBm)
(1) WAN PCMAX_L < PPowerclass, then 
A) WAN PCMAX_L = Min. summed Tx power in CC during two slots
B) D2D PCMAX_L = Shall be reduced not to exceed the UE PPowerclass
(2) WAN PCMAX_L = PPowerclass, then 
A) Do not send D2D signal

2.1.2 Asynchronous Case between WAN and D2D
· Scenario 2 ) 
· Case 1: D2D synch : TA=0, Most channels
· Case 2: D2D synch : Apply TA, Mode 2 communication
In dual connectivity scenarios, RAN4 consider asynchronous transmission between PCG and SCG within inter-band CA operation. It is quite similar scenarios between eD2D MCC operation in asynchronous environments and dual connectivity scenarios. Figure 3 depicts D2D leaded case, but it is also possible scenarios that WAN leaded case in asynchronous eNB deployment scenarios and in the other usage cases for D2D scenarios.





Figure 5: WAN-D2D Tx timing in asynchronous scenario
The difference between dual connectivity and eD2D MCC operation is that WAN-WAN transmission in asynchronous environment can be impacted to define the PCMAX_L in each other, however for eD2D in asynchronous scenario, only WAN system is not affected by eD2D calculated transmitted power.
For the Case1 in Figure 5, D2D Tx power can be defined two consecutive calculations. Firstly we can find PCMAX_L in subframe (n, m) and also find PCMAX_L in subframe (n, m+1), then choose the minimum value for entire WAN PCMAX_L in subframe n and D2D PCMAX_L in subframe m and m+1. And secondly we find PCMAX_L in subframe (n+1, m+1) and also find PCMAX_L in subframe (n+1, m+2), then choose the minimum value for entire WAN PCMAX_L in subframe n+1 and D2D PCMAX_L in subframe m+1 and m+2. 
Therefore, the D2D power in subframe m+1 can be defined as two consecutive calculations. The reference subframe is always WAN subframe to define PCMAX_L for eD2D UE in MCC operation.
The Case2 in Figure5 is WAN leading environments, the reference subframe is also WAN subframe to define entire WAN PCMAX_L in subframe n and D2D PCMAX_L in subframe m-1 and m. The D2D PCMAX_L in subframe m also can be impacted by the WAN PCMAX_L in subframe n+1.
[bookmark: _GoBack]Therefore, we can summarize as follow
A. D2D TX time leading case
i. PCMAX_L = MIN { PCMAX_L (n,m), PCMAX_L (n,m+1)} < PPowerclass (e.g. 23dBm)
A) WAN Tx power = Min. summed Tx power in CC
B) D2D Tx power shall be reduced not to exceed the PPowerclass (in subframe m & m+1)

ii. PCMAX_L = MIN { PCMAX_L (n,m), PCMAX_L (n,m+1)} = PPowerclass (e.g. 23dBm)
(1) WAN power < PPowerclass, then 
A) WAN Tx power = Min. summed Tx power in CC
B) D2D Tx power shall be reduced not to exceed the PPowerclass (in subframe m & m+1)
(2) WAN power = PPowerclass, then 
A) Do not send D2D signal

B. WAN TX time leading case
i. PCMAX_L = MIN { PCMAX_L (n,m-1), PCMAX_L (n,m)} < PPowerclass (e.g. 23dBm)
A) WAN Tx power = Min. summed Tx power in CC
B) D2D Tx power shall be reduced not to exceed the PPowerclass (in subframe m-1 & m)

ii. PCMAX_L = MIN { PCMAX_L (n,m-1), PCMAX_L (n,m)} = PPowerclass (e.g. 23dBm)
(1) WAN power < PPowerclass, then 
A) WAN Tx power = Min. summed Tx power in CC
B) D2D Tx power shall be reduced not to exceed the PPowerclass (in subframe m-1 & m)
(2) WAN power = PPowerclass, then 
A) Do not send D2D signal

3. Conclusions
	In this contribution, we provided our view for configured Tx power in eD2D UE. From the analysis, we propose as follow

********************** Proposed change request ***************************
6.2.5D	Configured transmitted power for ProSe
For UE power Class 1 and 3 with uplink assigned to one E-UTRA band (Table 5.5D-1), tThe 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.

For [image: ] and, 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 .

For, PEMAX,c is the value given by the IE discMaxTxPower in [7].

For, 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.


For, the value is as calculated for  and applying the MPR for SSSS as specified in Section 6.2.3D.

For UE with one component carrier per operating band and the uplink active in two E-UTRA bands(i.e. WAN-ProSe operation),
PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c·TProSe,c) , pPowerClass/pmprc], PPowerClass}
PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
When synchronous transmission between WAN and ProSe  within inter-band combination, shall apply to UE with the parameters in 6.2.5A for PCMAX,C of WAN carrier, and shall apply to UE with the parameters in 6.2.5D for PCMAX,C of ProSe carrier, respectively.
When asynchronous transmission between WAN-ProSe within inter-band combination, the reference subframe is always WAN subframe n, if n subframe of WAN and m subframe of ProSe are the subframe pair (n,m) between WAN and ProSe respectively, then,
(1) If ProSe leads, the (n,m) and (n,m+1) pairs are considered for PCMAX definition. i.e. for deriving the values of PCMAX_L and PCMAX_H
(2) If WAN leads, the (n,m) and (n,m-1) pairs are considered for PCMAX definition. i.e. for deriving the values of PCMAX_L and PCMAX_H 

The above PCMAX_L and PCMAX_H bound are defined as follow.
For ProSe leads case:
PCMAX_L = MIN { PCMAX_L (n,m), PCMAX_L (n,m+1) }
PCMAX_H = MAX { PCMAX_H (n,m), PCMAX_H (n,m+1) }
For WAN leads case:
PCMAX_L = MIN { PCMAX_L (n,m-1), PCMAX_L (n,m) }
PCMAX_H = MAX { PCMAX_H (n,m-1), PCMAX_H (n,m) }

If the PCMAX,L = PPowerClass, PCMAX,C of WAN transmission < PPowerClass, then the configured transmitted power of WAN shall keep the calculated PCMAX,L. The configured transmitted power of ProSe shall be adjusted not to exceed PPowerClass of UE in any period of time.

********************** End of change request ***************************
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