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1. Introduction
In RAN#43, the work item on combination of DC-HSUPA was approved [1]. The work item should fulfill the following objectives:
· Specify Dual Cell HSUPA operation for the following scenarios:

a. The dual carrier transmission only applies to HSUPA UL physical channels and DPCCH.

b. The carriers belong to the same Node-B and are on adjacent carriers

c. Operation with at least 2 carriers configured simultaneously in downlink. In this case the duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules.

· Introduce a Stage 2 level definition of the Dual Cell HSUPA to TS25.319

· Introduce the functionality for the relevant specifications of

a. UL and DL control channel structure.

b. L2/L3 protocols and procedures

c. UTRAN network interfaces

d. UE RF and performance requirements
e. BS RF and performance requirements 
f. RRM requirements

This contribution discusses the expected impact on RAN4 specifications related to requirements ensuring a reasonable modulation quality when transmitting with different power on the two carriers. 
2. Discussion
As has been discussed in several contributions[2][3][4], lower modulation quality can be caused by leakage from the stronger carrier to the weaker due to spectral re-growth and image rejection, but can also be caused by limited numeric accuracy or other unknown implementation specific issues. With respect to image rejection, the problem becomes more significant when the relative power difference is large. System simulations in [6] also show that it is likely that power differences will occur, arguing for the need for specific requirements in this area.
Several requirements to avoid performance degradation can be thought of, two of which are described below:
· EVM with imbalance: Specify requirements in terms of EVM per carrier, for certain power imbalance between the carriers. Since the effect of image rejection will increase in significance with increasing power imbalance, there might be a need to specify the requirement at several different levels of power imbalance.
· Requirements for in-band emissions: Specify requirements aiming at limiting the most important sources of lowered modulation quality by introducing in-band emission requirements that specify the maximum allowed leakage from one carrier to another. Because the requirement only targets image rejection and LO leakage, it would not capture degradation in performance caused by other implementation issues such as limited numerical accuracy and other unknown implementation issues.
As noted in the description of the requirement, it would be beneficial to make use of a combination of the two requirements, thereby reducing the need to specify EVM requirements at several levels of imbalance. 

We therefore propose to prioritize introducing requirements for in-band emissions, without ruling out the possibility to add EVM requirements at a single or a very limited set of power imbalance settings. 

3. Proposed in-band emission requirement

For E-UTRA, a requirement for in-band emissions already exists in 6.5 of [6]. One possibility would be to re-use the same requirement for image rejection and LO-leakage as for LTE, i.e -25 dBc. A proposed formulation of such a requirement aimed for [5] can be found in the text proposal below. The definition of frequency offset, measurement bandwidths is further illustrated in Figure 1. Note that the measurement bandwidth for the LO leakage requirement has been aligned with what is used in LTE.
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	Figure 1. Illustration of proposed requirement.


-------- Begin text proposal

6.8.7 In-Band Emissions for DC-HSUPA

In-band emissions for DC-HSUPA is the noise and interference power leaking from one carrier to the other when transmitting two carriers in the uplink.

6.8.7.1 Minimum requirement

The in-band emission limit is measured as the ratio of the UE output power at a certain frequency offset relative to the center frequency of the anchor carrier, to the UE output power of the anchor carrier. During the measurement the UE shall be configured in DC-HSUPA mode, with the supplementary carrier activated and transmitting at minimum power. The measurement bandwidth used for the power measurements involved may differ depending on the specific frequency offset and is specified in detail in Table x.

The measurement interval is one timeslot except when the mean power between slots is expected to change whereupon the measurement interval is reduced by 25 μs at each end of the slot.
Table x: Minimum requirements for in-band emissions

	Parameter Description
	Unit
	Limit
	Frequency offset (fo)

(Note 1)
	Measurement bandwidth



	IQ Image 
	dB
	-25
	5 MHz
	3.84 MHz

	DC
	dB
	-25
	Output power > 0 dBm
	2.5 MHz
	180  kHz

(Note 2)

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	2.5 MHz
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	2.5 MHz
	

	Note 1: The frequency offset is specified with respect to the center frequency of the anchor carrier with positive direction defined as being in the direction of the supplementary carrier.

Note 2: For DC leakage, the limit is defined as ratio between the power measured in a 180 kHz bandwidth around DC, divided with the power measured in a 3.84 MHz bandwidth centered around the anchor carrier.




--------- End text proposal

4. Conclusion

The contribution has discussed ways of specifying requirements to ensure sufficient modulation quality for the weaker carrier when the relative power difference of a DC-HSUPA transmission is large. It is proposed to introduce an in-band leakage requirement in addition to existing or slightly modified EVM requirements. 
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