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1		Introduction 
In RAN4#74, the UE requirements [1] impact due to HSPA dual band uplink CA was discussed. [2] captured the agreed way forward and the TX requirements that were identified as FFS were MPR requirement for secondary carrier, Inner loop power control/ Relative Code domain power accuracy and Transmit Modulation, and timing alignment error requirements. This paper addressed each of them and presents proposals to address them.
2	UE Transmitter Requirements Impact Assessment  
2.1        CM/MPR Requirements
In [2], it was agreed to define MPR per carrier. MPR for primary carrier is decided to be equal to the legacy single carrier MPR requirement. For secondary carrier it was FFS. Legacy requirement in section 6.2.2 in [1] specifies the requirement on the Maximum Power Reduction (MPR) for the nominal maximum output power with HS-DPCCH and E-DCH configured, for DB UL CA, this same MPR requirement will apply to the band which carriers the primary UL carrier i.e. the band where HS-DPCCH is configured. The following MPR tables compare the MPR for the other band which carries the secondary UL carrier (but does not have HS-DPCCH) with the MPR for the primary carrier (has HS-DPCCH). The orange shaded first row of each table corresponds to the case where HS-DPCCH is not present as in the case of the secondary UL carrier while the remaining green shaded rows correspond to the MPR for the primary carrier where HS-DPCCH power is non-zero.
In the tables below, µ is number of E-DPDCH. µ =1 implies 1 EDPDCH; µ =2 implies 2xSF4 E-DPDCH; µ =4 implies 2xSF2 E-DPDCH.
Table 1 is an example of the case where MPR for secondary carrier (orange row) is lower than the MPR for primary carrier (green rows) for various β values.
Table 2 is an example of the case where MPR for secondary carrier (orange row) is higher than the MPR for primary carrier (green rows) for various β values.
Table 3 is an example of the case where MPR for secondary carrier (orange row) is same than the MPR for primary carrier (green rows) for various β values.
Table 1 MPR table for µ =1
	µ
	βd*15
	βhs*15
	βec*15
	βed*15
	MPR

	1
	45
	0
	19
	17
	0.5

	1
	45
	5
	19
	17
	1.5

	1
	45
	6
	19
	17
	1.5

	1
	45
	8
	19
	17
	1.5

	1
	45
	9
	19
	17
	1

	1
	45
	12
	19
	17
	1

	1
	45
	15
	19
	17
	1

	1
	45
	19
	19
	17
	1

	1
	45
	24
	19
	17
	1



Table 2 MPR table for µ =2
	µ
	βd*15
	βhs*15
	βec*15
	βed*15
	MPR

	2
	45
	0
	19
	17
	1.5

	2
	45
	5
	19
	17
	1

	2
	45
	6
	19
	17
	1

	2
	45
	8
	19
	17
	1

	2
	45
	9
	19
	17
	1

	2
	45
	12
	19
	17
	1

	2
	45
	15
	19
	17
	1

	2
	45
	19
	19
	17
	1

	2
	45
	24
	19
	17
	1



Table 3 MPR table for µ =4
	µ
	βd*15
	βhs*15
	βec*15
	βed*15
	MPR

	4
	37.5
	0
	19
	17
	1.5

	4
	37.5
	5
	19
	17
	1.5

	4
	37.5
	6
	19
	17
	1.5

	4
	37.5
	8
	19
	17
	1.5

	4
	37.5
	9
	19
	17
	1.5

	4
	37.5
	12
	19
	17
	1.5

	4
	37.5
	15
	19
	17
	1.5

	4
	37.5
	19
	19
	17
	1.5

	4
	37.5
	24
	19
	17
	1.5



So based on examples shown in the tables, there is no trend in MPR for secondary carrier (i.e. always lower/higher than primary carrier) which implies that MPR requirement for secondary carrier should be the same as for the primary carrier.
Proposal 1: For DB UL CA, the MPR requirement for the other band which carries the secondary UL carrier(s) can be kept the same as that of the primary carrier.
[bookmark: _Toc408321197]2.2	UE Relative code domain power accuracy and Inner loop power control in uplink
Section 6.2.3A in [1] specifies the relative CDP accuracy requirement for DC-HSUPA and assumes balanced Tx power across the two carriers. The requirement and corresponding measurements in [1] apply to each individual carrier when the total power in each of the assigned carriers is equal to each other. In the dual band dual carrier UL scenario, each carrier is on a different band and thus an independent Tx chain. Moreover, the assumption is that the UE signals transmitted on the two UL frequencies have their corresponding Node B receivers at the same physical location (i.e. collocated BS) and thus a large imbalance in Tx power is not expected. So each carrier can be treated individually as a single carrier scenario and thus UE Relative CDP accuracy can be computed independently. Thus required accuracy of the UE relative CDP is given in table 6.1B in [1] and can be the same for the DB UL CA scenario as well.
Section 6.4.2 in [1] specifies the requirement on ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink. Section 6.4.2.1.1A defined the additional requirement for DC-HSUPA. For DC-HSUPA, requirements were defined with a balanced Tx power assumption across the two carriers. As stated above, the assumption for DB UL CA is that the UE signals transmitted on the two UL frequencies have their corresponding Node B receivers at the same physical location (i.e. collocated BS) and thus a large imbalance in Tx power is not expected. So the ILPC requirments for dual carrier DB UL CA shall be the same as that for DC HSUPA and there will be two inner loop power control loops (as in DC-HSUPA) where each loop controls the Tx power on the assigned carrier on one band.
Proposal 2: The relative CDP accuracy requirement and inner loop power control requirement for DC-HSUPA can apply to DB UL CA as well and can be defined per carrier/band.
2.3	Time alignment error
Section 6.8.7 in [1] defines requirements for the time alignment error in DC-HSUPA transmission which is specified as the delay between the signals from primary and secondary uplink frequencies at the antenna port. Assuming that the UE signals transmitted on the two UL frequencies have their corresponding Node B receivers at the same physical location with common/shared timing control, the timing alignment error requirement for DC-HSUPA can apply as is for DB UL CA i.e. time alignment error shall not exceed ¾ Tc.
Proposal 3: Time alignment error requirement for DC-HSUPA transmission shall apply to DB UL CA as well.
2.3	UE Tx Reference Architecture
[bookmark: _GoBack]In [3], two potential architectures were proposed in the context of LTE uplink inter-band carrier aggregation, one with common diplexer and the other without common diplexer to analyse intermodulation impacts due to dual band uplink. The common diplexer architecture includes a diplexer connected to a single antenna port followed by two antenna switches, one for low band and the other for high band. Each antenna switch is connected to the corresponding low/high band duplexers as shown in figure 5.2.2.1-1 in [3]. The architecture with no common diplexer has two approaches, one with a single antenna connected to an antenna switch and the other with two antennas each with its own antenna switch. In the one antenna case, an antenna switch is connected to multiple duplexers and one diplexer. The diplexer is in turn connected to the corresponding low/high band duplexers. In the dual Tx antenna case, one antenna and antenna switch pair is connected to the low band duplexers while the other antenna and antenna switch pair is connected to high band duplexers.
Proposal 4: The UE Tx RF reference architectures considered in TR36.860, i.e. one with common diplexer and the other without common diplexer, should be considered as potential reference architectures for HSPA dual band uplink CA RF analysis as well. 
3	Conclusion
This paper has provided an UE Tx requirements impact analysis due to the introduction of HSPA DB UL CA and make the following obervations and proposals:
Proposal 1: For DB UL CA, the MPR requirement for the other band which carries the secondary UL carrier(s) can be kept the same as that of the primary carrier.
Proposal 2: The relative CDP accuracy requirement and inner loop power control requirement for DC-HSUPA can apply to DB UL CA as well and can be defined per carrier/band.
Proposal 3: Time alignment error requirement for DC-HSUPA transmission shall apply to DB UL CA as well.
Proposal 4: The UE Tx RF reference architectures considered in TR36.860, i.e. one with common diplexer and the other without common diplexer (with single and dual Tx antennas), should be considered as potential reference architectures for HSPA dual band uplink CA RF analysis as well. 
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