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1.  Introduction

AP#46.26, titled: Investigate the feasibility of reducing the complexity of connection for Dual Cell Tests  type 3i
triggered  R5-103468 from Rohde & Schwarz , titled: DC-HSDPA Type 3i test cases: proposal for simplification.

When discussing this document in meeting #47, Ericsson sketched a proposal for simplification, which seems feasible and simultaneously is nearer to the original test purpose, compared to the R&S proposal. 
This contribution analyzes the proposal and concludes:

The Ericsson proposal fulfils the expectation.

A CR with the Ericsson proposal can be found in R5-xxxxxx
2.  Discussion

Compare  the two figures below: 

· Current connection diagram for DC- HSDPA type 3i performance tests.
· Simplified connection diagram for DC- HSDPA type 3i performance tests.
The functionality of both connection diagrams are nearly equivalent. Just the correlation/uncorrelation  among 12 resp. 6  fading simulators must be investigated.
All 12 faders  in the current connection run the same fading profile (here PB3 and VA30)

Uncorrelation of 2 faders is realized in the time domain.
Even if they run the same PRBS, 2 faders are uncorrelated, if the PRBSs start at sufficient different instants.

This can be fulfilled for all 12 faders.

The simplified connection contains 6 instead of 12 faders. One 10MHz-fader replaces two 5MHz faders for adjacent carriers for the same type of signal.

The 6 faders can be run uncorrelated in the above sense. However the correlation within one fader with respect to the two adjacent 5MHz part-bands cannot bear the same independency as above.
We observe 3 types of correlation / uncorrelation
1. Antenna diversity: it is essential for the test purpose to have uncorrelated fading at the two antennas.

This is expressed in clause 9.1 General: 

Unless otherwise stated the performance requirements are specified at the antenna connector of the UE. For UE(s) with more than one receive antenna connector the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal appled to each of the antenna connectors shall be as defined in the respective sections below.
The simplified connection fulfills this.

2. Source: the wanted signal and the two interferers reach the UE through different 
radio channels. Hence it is essential for the test purpose to have uncorrelated fading among different sources. The simplified connection fulfills this.
This is nowhere expressed in the text, but self evident.

3. Part band: The simplified connection diagram introduces complete correlation of fading among the part bands. According to our knowledge, the following employment scenario holds for DC-HSDPA: The 2 carriers transmit from the same location to the UE; hence the proposed connection represents the reality.  
4. Are the UTRAN fading profiles, defined for 5MHz extendable to 10 MHz? We know they are not extendable to 20MHz (LTE). Unwanted periodicity in the time domain occurred.  This was one of the reasons to define new LTE fading profiles. We think, this uncertainty is acceptable: The periodicity effect will be weaker in 10 MHz BW than in 20 MHz. The effect is unwanted, when it occurs in each and every LTE test, but the effect is not an unnatural one. Maybe it is ineffective at all for two independent 3.84 MHz  BW signals. 
3.  Conclusion:
The simplified connection diagram preserves the test purpose for test case 9.2.1LA in34.121 v. 9.0.0.
4.  Preview
4.1  25.101 Release 9 contains not only DC-HSDPA but also DB-DC-HSDPA (DC and Dual Band) requirements. In case of type 3i performance tests the Dual Band concept cannot be covered with the simplified connection diagram. Even the current connection diagram is insufficient, as it displays 2 AWGNs only. In case of a larger Dual Band distance one AWGN per band and per RX antenna, in sum 4, would be more appropriate. 
4.2 RAN4 is about to develop 4 cell HSDPA minimum requirements!
The worst case scenarios for 4C-HSDPA is: 

4 cells in 2 distant bands, in conjunction with type 3i performance tests. 
( 24 faders, 8 AWGNs!!
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Current connection diagram for DC- HSDPA type 3i performance tests.
Simplified connection diagram for DC- HSDPA type 3i performance tests. 
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