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1. Introduction

In last meeting RAN4 started to work on issues related to DC-HSUPA. An AdHoc was held to discuss various issues to be covered [2]. In this contribution we look at some of the identified open issues.  
2. Discussion
2.1 Frequency Error
In the DC-HSUPA AdHoc held the structure of frequency error requirement was discussed. It was considered whether the reference will be for example the primary DL carrier or whether the reference to each UL carrier will be the corresponding DL carrier. It was agreed to clarify different assumptions on NodeB frequency reference to conclude the requirement. 
It is currently defined in 25.104 (section 6.3) that same source shall be used for RF frequency and data clock generation. (Similarly also in 25.101 it is defined that UE shall use the same frequency source for both RF frequency generation and the chip clock.) Furthermore in Section 6.8.4 of 25.104 (Rel-8) it is required for the dual cell operation the time alignment error (defined as delay between the signals from the two cells at the antenna ports) shall not exceed ¼ Tc, where Tc is the chip time. These two requirements stated above result that the average difference of the frequency errors over the two DL carriers need to be zero. E.g. if same frequency source is used for RF frequency generation and data clock generation on each carrier/cell, the two sources need to be ‘phase locked’ at some level to prevent timing error drift allowing the NodeB to meet the timing alignment requirement. Most naturally this would be achieved by using same frequency/time reference for both of the DL carriers. 
Therefore it is proposed that the UL transmit frequency error (for both UL carriers) would be determined in respect to the DL primary carrier.   
2.2 Transmit modulation 

In [6] it was discussed whether there would be need to introduce a requirement for the in-band emissions to cover the LO leakage. The generally used assumption is that LO would be placed between the two UL carriers in case of DC-HSUPA. Although the need for such requirement is not that implicit as for LTE,  there could be seem to be some benefit of introducing such a requirement across a wider range of UE output power to ensure the achieving higher peak data rates in the UL. One example is the indoor deployment (or other low MCL scenarios) in which on the one hand the UE is expected to transmit with low power and on the other hand higher UL data rates (i.e. high SNR) are feasible / desired. 

As it can also be considered that the transmitter chains used for DC-HSUPA and LTE would be the same it would not seem unnecessary stringent to consider the requirement from LTE to be applied also to DC-HSUPA. Thus it is proposed to copy the LO leakage requirement from LTE also to DC-HSUPA. Possible requirement structure is envisioned below.

[image: image1]
3. Conclusions
In this contribution we have addressed two open RF requirements for DC-HSUPA and given a proposal for them. Namely it is proposed that the reference for UL transmit frequency error requirement would be the primary DL carrier as the frequency error can be assumed to be practically the same on both DL carriers. It is also proposed that the relative LO leakage power requirement as in LTE is also introduced to DC-HSUPA. 
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6.8.x		IQ-component


The IQ origin offset is the phase and amplitude of an additive sinusoid waveform that has the same frequency as the reference waveform carrier frequency. The measurement interval is one timeslot.


6.8.x.y		Minimum requirements


The relative LO leakage power (IQ origin offset power) shall not exceed the values specified in Table 6.8.x.y--1.


Table 6.8.x.y-1: Minimum requirements for LO Leakage Power


LO Leakage�
Parameters�
Relative Limit (dBc)�
�
�
Output power >0 dBm�
-25�
�
�
-30 dBm ≤ Output power ≤0 dBm�
-20�
�
�
-40 dBm ( Output power < -30 dBm�
-10�
�









