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1
Introduction
RAN4#74 agreed with the way forward on DB-DC-HSUPA core requirements [1]. In this contribution, we discuss the remaining Tx requirement issues for this WI.
2
Discussion
2.1
DB-DC-HSUPA configuration (Common for UE and BS specifications)
According to the agreement in the last meeting [1] and WID [2], DB-DC-HSUPA is not applicable all the UTRA band combination. Therefore we should put the configuration name as well as DB-DC-HSDPA, 4C-HSDPA, DB-4C-HSDPA, 8C-HSDPA, and NC-4C-HSDPA, because it is necessary to specify the Tx/Rx RF core requirements. Since DB-DC-HSUPA is operated together with DB-DC-HSDPA and DB-4C-HSDPA, we can reuse the same configuration name used for DB-4C-HSDPA naming rule, such as [Band A] – [Number of carriers for Band A] – [Band B] – [Number of carriers for Band B]. Table 1 is an example for configuration name added in TS25.101 subclause 5.2 and in TS25.104 subclause 5.2. 
Table 1
DB-DC-HSUPA configuration added in TS25.101/TS25.104 subclause 5.2.  

	Dual band HSUPA Configuration together with DB-DC-HSDPA/DB-4C-HSDPA
	UL Band
	Number of UL carriers in Band A/B
	DL Band A
	Number of DL carriers in Band A
	DL Band B
	Number of DL carriers in Band B

	I-1-VIII-1
	I and VIII
	1
	I
	1
	VIII
	1

	I-2-VIII-1
	I and VIII
	1
	I
	2
	VIII
	1

	I-2-VIII-2
	I and VIII
	1
	I
	2
	VIII
	2

	I-1-VIII-2
	I and VIII
	1
	I
	1
	VIII
	2

	I-1-VIII-3
	I and VIII
	1
	I
	3
	VIII
	1

	I-1-V-1
	I and V
	1
	I
	1
	V
	1

	I-1-V-2
	I and V
	1
	I
	1
	V
	2

	I-2-V-1
	I and V
	1
	I
	2
	V
	1

	I-2-V-2
	I and V
	1
	I
	2
	V
	2

	II-1-V-1
	II and V
	1
	II
	1
	V
	1

	II-1-V-2
	II and V
	1
	II
	1
	V
	2


Proposal 1: Put the DB-DC-HSUPA configuration table (Table 1) in TS25.101/TS25.104.

2.2
UE maximum output power
2.2.1
Power class and tolerance
In LTE dual uplink, the output power definition (Clause 6.2.2A in TS36.101) is defined as follows.
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector.
Since it is natural to assume both DB-DC-HSUPA and LTE dual uplink are implemented on the common RF receiver architecture, we propose to reuse the same definition as LTE dual uplink, that is, the nominal transmit power is defined by the sum of transmit power from different bands. 
Proposal 2: UE maximum output power is defined as the sum of transmit power from different bands.
DB-DC-HSUPA assumes dual PA architecture, and this is the same architecture as UL-CLTD/UL-OTLD/UL-MIMO. In this architecture, each PA transmits with half power in order to keep the same output power as single PA architecture. Table 2 shows the power class for and tolerance for the existing UL-CLTD/UL-OLTD/UL-MIMO in TS25.101 for each single band supporting DB-DC-HSUPA. We propose to introduce the same power class 3/3bis and their requirements for DB-DC-HSUPA also. Table 3 is the proposal of maximum transmission power and accuracy for DB-DC-HSUPA. The difference from the UL transmit diversity is DB-DC-HSUPA needs additional insertion loss due to diplexer. However we propose to keep the same tolerance as transmit diversity as well as the LTE dual uplink conclusion.

Table 2
Power class and tolerance for UL-CLTD/UL-OLTD/UL-MIMO in TS25.101. 

	Operating Band
	Power Class 3
	Power Class 3bis

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	+24
	+1/-4
	23
	+2/-3

	Band II
	+24
	+1/-4
	23
	+2/-3

	Band V
	+24
	+1/-4
	23
	+2/-3

	Band VIII
	+24
	+1/-4
	23
	+2/-3


Table 3
Power class and tolerance for DB-DC-HSUPA. 

	Operating Band configuration
	Power Class 3
	Power Class 3bis

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	I-1-VIII-1, 
I-2-VIII-1, 
I-2-VIII-2,

I-1-VIII-2, 

I-1-VIII-3
	+24
	+1/-4
	23
	+2/-3

	I-1-V-1,
I-1-V-2,
I-2-V-1,
I-2-V-2
	+24
	+1/-4
	23
	+2/-3

	II-1-V-1,
II-1-V-2
	+24
	+1/-4
	23
	+2/-3


Proposal 3: Introduce the UE maximum output power for DB-DC-HSUPA as shown in Table 3. 

2.2.2
MPR definition
It was discussed in the last meeting that the definition of CM/MPR for secondary UL carrier might be different from the primary carrier because the secondary carrier does not contain HS-DPCCH. When we see the specification of CM/MPR for single carrier UL scenario (Table 4), however, we can observe in the note 1 that:

CM = 1 for βc/βd =12/15, βhs/βc=24/15. For all other combinations of DPDCH, DPCCH, HS-DPCCH, E-DPDCH and E-DPCCH the MPR is based on the relative CM difference
Our simulation in the past contribution includes also muting any of channels. Therefore our understanding is the current CM/MPR formula is also applicable for secondary UL carrier also. 

Proposal 4: No new CM/MPR requirements are needed for the secondary UL carrier. 

Table 4
CM/MPR definition with HS-DPCCH and E-DCH (TS25.101 Table 6.1A)
	UE transmit channel configuration 
	CM (dB)
	MPR (dB)

	When DPCCH2 is not configured: 

For all combinations of; DPDCH, DPCCH, HS-DPCCH, E-DPDCH and E-DPCCH
	0 ( CM ( 4
	MAX (CM-1, 0)

	When DPCCH2 is configured: 

For all combinations of; DPDCH, DPCCH, HS-DPCCH, E-DPDCH,  E-DPCCH and DPCCH2
	0 ( CM ( 4
	MAX (CM-1, 0)

	Note 1:
CM = 1 for (c/(d =12/15, hs/c=24/15. For all other combinations of DPDCH, DPCCH, HS-DPCCH, E-DPDCH and E-DPCCH the MPR is based on the relative CM difference. 


2.3
Inner loop power control/ Relative Code domain power accuracy and Transmit Modulation
According to the agreement in the last meeting: 
The DC-HSUPA requirements are applicable only when the total power in each of the assigned carriers is equal to each other. The applicability of these requirements for imbalanced power is FFS. 

FFS removing the limitation which is present in DC-HSUPA which says that the requirement is valid only for balanced power 
According to the DB-DC-HSUPA WID [2], it is mentions that

· The operation implies at least two carriers configured simultaneously in downlink (paired with the UL carriers).
This means the uplink carrier frequencies for DB-DC-HSUPA are paired with the downlink carrier frequencies used for DB-DC-HSDPA or DB-4C-HSDPA. When we review the WID for DB-DC-HSDPA [3] and (DB-)4C-HSDPA [4], it is clearly mentioned both two DL carriers belong to the same node B as follows:
The two cells belong to the same Node-B and mobility is based on one of the carriers only (anchor carrier) only. [3]
b.
The carriers belong to the same Node-B. [4]
Considering this scenario, it is natural to consider two UL carriers also belong to the same node B and therefore we propose RAN4 assume the balanced power setting for the RF core requirement.

Proposal 5: Apply the same requirements of DC-HSUPA to DB-DC-HSUPA for Inner loop power control,  Relative Code domain power accuracy, and Transmit Modulation. 
2.4
Spurious emission

In the last meeting we agreed to add an extra table for UE transmitter spurious emission for the introduced UL band combinations. Our proposal is given in Table 5 for general table and Table 6 for additional spurious emission for each band combination. 
For general table (Table 5) is a copy from single UL spurious emission mask, however we propose to remove the range 12.75GHz ( f < 5th harmonic of the upper frequency edge of the UL operating band in GHz, because it is applicable only for Band XXII, but DB-DC-HSUPA does not include in the dual band combination. 

Table 5
General spurious emissions requirements proposal for DB-DC-HSUPA
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement
	Note

	9 kHz ( f < 150 kHz
	1 kHz
	-36 dBm
	

	150 kHz ( f < 30 MHz
	10 kHz
	-36 dBm
	

	30 MHz ( f < 1000 MHz
	100 kHz
	-36 dBm
	

	1 GHz ( f < 12.75 GHz
	1 MHz
	-30 dBm
	

	12.75 GHz ( f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	1 MHz
	-30 dBm
	Note 1

	NOTE 1:
Applies only for Band XXII.


For the additional table, the idea is to combine the existing single carrier spurious emission mask as same as LTE dual uplink operation. Additional spurious emission table for each single band is put in Appendix for reference. 
Table 6
Additional spurious emissions requirements proposal for DB-DC-HSUPA
	Operating Band combination
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	I-1-V-1
I-1-V-2
I-2-V-1
I-2-V-2
	462.5 MHz  f  467.5 MHz
	1 MHz
	-50 dBm

	
	703 MHz  f  803 MHz
	1 MHz
	-50 dBm

	
	859 MHz  f  869 MHz
	1 MHz
	-27 dBm

	
	869 MHz  f  894 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2496 MHz  f  2570 MHz
	1 MHz
	-50 dBm**

	
	3510 MHz  f  3590 MHz
	3.84 MHz
	-60 dBm

	
	3400 MHz  f  3800 MHz
	1 MHz
	-50 dBm

	I-1-VIII-1
I-2-VIII-1
I-2-VIII-2
I-1-VIII-2
I-1-VIII-3
	462.5 MHz  f  467.5 MHz
	1 MHz
	-50 dBm

	
	703 MHz  f  803 MHz
	1 MHz
	-50 dBm

	
	791 MHz  f  821 MHz
	3.84 MHz
	-60 dBm

	
	859 MHz  f  894 MHz
	3.84 MHz
	-60 dBm

	
	860 MHz  f  890 MHz
	1 MHz
	-37 dBm ****

	
	925 MHz f 935 MHz
	100 kHz
	-67 dBm *

	
	
	3.84MHz
	-60 dBm 

	
	935 MHz < f  960 MHz
	100 kHz
	-79 dBm *

	
	
	3.84 MHz
	-60 dBm

	
	1452MHz  f  1496 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz
	3.84 MHz
	-60 dBm ****

	
	1805 MHz < f  1830 MHz
	100 kHz
	-71 dBm ** & *

	
	
	3.84 MHz
	-60 dBm **

	
	1830 MHz < f  1880 MHz
	100 kHz
	-71 dBm *

	
	
	3.84 MHz
	-60 dBm

	
	1884.5 MHz f 1915.7 MHz
	300 kHz
	-41 dBm ****

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2496 MHz  f  2570 MHz
	1 MHz
	-50 dBm

	
	2570 MHz  f  2640 MHz
	3.84 MHz
	-60 dBm

	
	2640 MHz < f  2690 MHz
	3.84 MHz
	-60 dBm **

	
	3510 MHz  f  3590 MHz
	3.84 MHz
	-60 dBm **

	
	3400 MHz  f  3800 MHz
	1 MHz
	-50 dBm **

	II-1-V-1
II-1-V-2
	717 MHz  f  728 MHz
	1 MHz
	-50 dBm

	
	729 MHz  f  746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz  f  756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz  f  768 MHz
	3.84 MHz
	-60 dBm

	
	859 MHz  f  869 MHz
	1 MHz
	-27 dBm

	
	869 MHz  f  894 MHz
	3.84 MHz
	-60 dBm

	
	1525 MHz  f  1559 MHz
	1 MHz
	-50 dBm

	
	1930 MHz  f  1995 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2180 MHz  f  2200 MHz
	1 MHz
	-50 dBm

	
	2350 MHz  f  2360 MHz
	1 MHz
	-50 dBm

	
	2496 MHz  f  2690 MHz
	1 MHz
	-50 dBm**

	
	3510 MHz  f  3590 MHz
	3.84 MHz
	-60 dBm

	
	3400 MHz  f  3800 MHz
	1 MHz
	-50 dBm

	Note *     The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement

Note **   The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement due to 2nd, 3rd and 4th harmonic spurious emissions

Note ***  This requirement is applicable only when transmission is made between 900MHz to 915MHz.


Proposal 6: Specify DB-DC-HSUPA spurious emission mask as shown in Table 5 and Table 6.
3
Conclusions

Proposal 1: Put the DB-DC-HSUPA configuration table (Table 1) in TS25.101/TS25.104.

Proposal 2: UE maximum output power is defined as the sum of transmit power from different bands.

Proposal 3: Introduce the UE maximum output power for DB-DC-HSUPA as shown in Table 3.
Proposal 4: No new CM/MPR requirements are needed for the secondary UL carrier. 

Proposal 5: Apply the same requirements of DC-HSUPA to DB-DC-HSUPA for Inner loop power control,  Relative Code domain power accuracy, and Transmit Modulation. 

Proposal 6: Specify DB-DC-HSUPA spurious emission mask as shown in Table 5 and Table 6.
4
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Appendix
Spurious emission mask definition for bands I, II, V and VIII.
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	I
	462.5 MHz ( f ( 467.5 MHz
	1 MHz
	-50 dBm

	
	703 MHz ( f ( 803 MHz
	1 MHz
	-50 dBm

	
	791 MHz ( f ( 821 MHz
	3.84 MHz
	-60 dBm

	
	852 MHz ( f ( 859 MHz
	1 MHz
	-50 dBm

	
	859 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	921 MHz  f < 925 MHz
	100 kHz
	-60 dBm *

	
	925 MHz f 935 MHz
	100 kHz
3.84MHz
	-67 dBm *
-60 dBm 

	
	935 MHz < f  960 MHz
	100 kHz
	-79 dBm *

	
	1452 MHz  f  1510.9 MHz
	3.84 MHz
	-60 dBm

	
	1805 MHz  f  1880 MHz
	100 kHz
	-71 dBm *

	
	1839.9 MHz  f  1879.9 MHz
	3.84 MHz
	-60 dBm

	
	1884.5 MHz <f< 1915.7 MHz
	300 kHz
	-41 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2496 MHz  f  2570 MHz
	1 MHz
	-50 dBm

	
	2570 MHz  f  2690 MHz
	3.84 MHz
	-60 dBm

	
	3510 MHz  f  3590 MHz
	3.84 MHz
	-60 dBm

	
	3400 MHz  f  3800 MHz
	1 MHz
	-50 dBm

	II
	717 MHz ( f ( 728 MHz
	1 MHz
	-50 dBm

	
	729 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 758 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	768 MHz ( f ( 803 MHz
	1 MHz
	-50 dBm

	
	852 MHz ( f ( 859 MHz
	1 MHz
	-50 dBm

	
	859 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1525 MHz ( f ( 1559 MHz
	1 MHz
	-50 dBm

	
	1930 MHz ( f ( 1995 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm

	
	2180 MHz ( f ( 2200 MHz
	1 MHz
	-50 dBm

	
	2350 MHz ( f ( 2360 MHz
	1 MHz
	-50 dBm

	
	2496 MHz  f  2690 MHz
	1 MHz
	-50 dBm

	
	3510 MHz  f  3590 MHz
	3.84 MHz
	-60 dBm

	
	3400 MHz  f  3800 MHz
	1 MHz
	-50 dBm**


	V
	462.5 MHz ( f ( 467.5 MHz
	1 MHz
	-50 dBm

	
	717 MHz ( f ( 728 MHz
	1 MHz
	-50 dBm

	
	703 MHz ( f ( 803 MHz
	1 MHz
	-50 dBm

	
	729 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	859 MHz ( f ( 869 MHz
	1 MHz
	-27 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1525 MHz ( f ( 1559 MHz
	1 MHz
	-50 dBm

	
	1930 MHz ( f ( 1995 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm

	
	2180 MHz ( f ( 2200 MHz
	1 MHz
	-50 dBm

	
	2350 MHz ( f ( 2360 MHz
	1 MHz
	-50 dBm

	
	2496 MHz  f  2690 MHz
	1 MHz
	-50 dBm**

	
	3510 MHz  f  3590 MHz
	3.84 MHz
	-60 dBm

	
	3400 MHz  f  3800 MHz
	1 MHz
	-50 dBm


	VIII
	462.5 MHz ( f ( 467.5 MHz
	1 MHz
	-50 dBm

	
	703 MHz ( f ( 803 MHz
	1 MHz
	-50 dBm

	
	791 MHz ( f ( 821 MHz
	3.84 MHz
	-60 dBm

	
	860 MHz ( f ( 890 MHz
	1 MHz
	-37 dBm ****

	
	925 MHz f 935 MHz
	100 kHz
3.84 MHz
	-67 dBm *

-60 dBm

	
	935 MHz < f  960 MHz
	100 kHz
3.84 MHz
	-79 dBm *

-60 dBm

	
	1452MHz  f  1496 MHz
	3.84 MHz
	-60 dBm

	
	1475.9 MHz  f  1510.9 MHz
	3.84 MHz
	-60 dBm ****

	
	1805 MHz < f  1830 MHz
	100 kHz
3.84 MHz
	-71 dBm ** & *

-60 dBm **

	
	1830 MHz < f  1880 MHz
	100 kHz
3.84 MHz
	-71 dBm *

-60 dBm

	
	1884.5 MHz f 1915.7 MHz
	300 kHz
	-41 dBm ****

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2496 MHz  f  2570 MHz
	1 MHz
	-50 dBm

	
	2570 MHz  f  2640 MHz
	3.84 MHz
	-60 dBm

	
	2640 MHz < f  2690 MHz
	3.84 MHz
	-60 dBm **

	
	3510 MHz  f  3590 MHz
	3.84 MHz
	-60 dBm **

	
	3400 MHz  f  3800 MHz
	1 MHz
	-50 dBm **


	Note *
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement

Note **
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, measurements with a level up to the applicable requirements defined in Table 6.12 are permitted for each UARFCN used in the measurement due to 2nd, 3rd and 4th harmonic spurious emissions 

Note ***
This requirement is applicable also for frequencies, which are between 2.5 MHz and 12.5 MHz away from the UE centre carrier frequency. 
Note  ****
This requirement is applicable only when transmission is made between 900MHz to 915MHz.

Note *****
This requirement is applicable only when transmission is made between 1744.9 MHz to 1784.9 MHz
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