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1 Introduction

In TSG-RAN#46 a new work item, “Four Carriers HSDPA”, was approved [1]. 

In this document we analyze the possible impact on the BS RF requirements.

2 Impact on BS RF requirements
2.1 Transmitter requirements

ON the transmitter requirements we foresee no major impact, except for the Time Alignment Error requirement (subclause 6.8.4). 
We already faced problems defining the time alignment error for DC-HSDPA-MIMO. With the introduction of up to 4 adjacent carriers the previous definitions do not hold. New definition and minimum requirement must be agreed.
Our proposal is to try to define the time alignment error in a more generic manner that will also fit previous releases, and also avoid a large number of tests. For example, the time alignment error can be defined as a combination of several delays between relevant signals. For the minimum requirement a group of values can be specified instead of one value. 

 [X, Y, Z]
X – the delay between the MIMO (or Tx diversity) signals on one frequency carrier (delay between antenna branches).
Y – the maximum delay between carriers in one frequency band (inter-carrier delay).
Presently we have a requirement of max ¼ Tc for DC-HSDPA. If we have 4 adjacent carriers and maintain a ¼ Tc between any two adjacent carriers we may end up in up to 3/4Tc delay between the border carriers. Is this acceptable from a UE perspective?

Z – the maximum delay between carriers situated in different frequency bands (band delay).
Presently, we have a requirement of max 5Tc for DB-DC-HSDPA. In the worst case, adding two more carriers and maintaining ¼ Tc between carriers in the same band, leads to max 5.5Tc delay between carriers in different bands. 

For example minimum requirement for 4C-DB-HSDPA with MIMO, implemented as 3+1 (3 carriers in one band + 1 carrier in another band), can be written: [¼Tc, ½Tc, 5.5Tc].
For a 2+2 carrier implementation it becomes [¼Tc, ¼ Tc, 5.25Tc].
Conformance testing should be done for each of the X, Y, Z separately. For the combinations of 3-4 carriers with MIMO and dual-band operation the manufacturer declaration shall be enough.

2.2 Receiver requirements

No impact foreseen on any of the receiver requirements

2.3 Performance requirements

The need for new HS-DPCCH requirements depends upon the agreements in RAN1. However, we do not foresee an impact on BS requirements given that DC-HSUPA requirements are already specified in Rel-9 and they should be sufficient when introducing 4C-HSDPA.
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