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Introduction

The following statement regulates the application of  levels for UEs Under Test with Receive Diversity
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. Enhanced performance requirements Type 1 are based on receiver diversity.
In clause 5 TX tests this statement is used in:

5.4.4
Out-of-synchronisation handling of output power

Otherwise: Transmitter characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

In clause 6 RX tests

In clause 7 RX Performance tests

In clause 9 HSDPA performance tests

In clause 10 EDCH performance  tests

 this satement is used in the general section.

For equivalent HSDPA performance tests with and without receive diversity, the throughput for type 1 receivers is higher while the levels are the same. 

For equivalent EDCH performance tests with and without receive diversity, levels for type 1 receivers are lower while the error ratio is the same.
Both represent the increased performance for receive diversity.

In both clauses we have valid connection diagrams, and the tests refer to them.

Open problems in Clause 7

When testing a UE with receive diversity with respect to RX Performance in clause 7, the levels to be applied are defined by the statement in the general clause. Connection diagram are available (A.21, A.22, A.24) but no test refers to this connection diagrams. In addition, there are missing connection diagrams.
In detail:
· The TCs 7.3.1, 7.4.1, 7.5.1, 7.5.A1, 7.8.1, 7.8.3, 7.8.4, 7.9.1, 7.10, 7.11 refer to A.10. In case of Receive Diversity they should refer to A.21

· The TCs  7.6.3, 7.7.1, 7.7.1A, 7.7.2  refer to A.11. In case of Receive Diversity they should refer to A.24

· The TCs 7.6.1, 7.6.2 refer to A.12. In case of Receive Diversity they should refer to A.22

· The TCs 7.2.1, 7.8.2, 7.10, 7.11 refer to A.9. In case of Receive Diversity a connection diagram is needed.

· The TCs 7.7.2, 7.7.3 refer to A.13. In case of Receive Diversity a connection diagram is needed.

Open problems in Clause 5

In all TX tests, except clause 5.4.4, the levels to be connected to the RX antenna connectors are not defined.

For all TX tests, except frequency error (clause 5.3) there is no difference whether to use only one of the RX connectors or both.

Frequency error clause 5.3: This is in effect a receiver test. The receiver is responsible to derive the correct frequency for the transmitter. The test is done at receiver sensitivity level. Hence this test should be performed with signals applied to each antenna connectors and with levels corresponding to the reveiver sensitivity according to clause 6. The connection diagram FigureA.a below could be used and the test description should refer to it. The frequency error is derived as a side result together with the other results from  the Global In-Channel TX test  (Clause 5.13). From the practical point of view, it may be meaningfull to reuse the connection diagram for Clause 5.13 or even for all TX tests, when applied for UEs with RX diversity.    
Open problems in clause 6 
6
Receiver Characteristics
6.2     Reference Sensitivity Level
The test  is performed with signals applied to each antenna connector but the levels do not take into account the increased performance of a type 1 UE. (like EDCH tests)
R&S propose the following connection diagram and to refer to it in the test:


[image: image1]
or
[image: image2]
Figure A.a: Connection for basic single cell test for UE with receive diversity
6.3
Maximum Input Level
6.3A
Maximum Input Level for HS-PDSCH Reception (16QAM)
6.3B
Maximum Input Level for HS-PDSCH Reception (64QAM)
The general statement is sufficient for these 3 test.
R&S propose connection diagram A.a (above) 

6.4
  Adjacent Channel Selectivity (ACS) 
6.5
Blocking Characteristics
6.6
Spurious Response
These tests connect a wanted signal and an  interferer to the Receiver.  In case of receive diversity the signals (wanted and interferer) must be duplicated (splitted) and connected to each antenna connector. There is no reference to a connection diagram, expressing this fact.

R&S proposes the following connection diagram


[image: image3]

Figure A.b: Connection for receiver  test with 1 interferer for UE with receive diversity

All connection diagrams in annex A contain a circulator connected to the RX TX connector of the UE. A circulator is  a narrow band device. Real system implementations have a resistive coupler
 at this location. For the Blocking test this is unavoidable as the wanted signal is combined with an interferer ranging from 1 MHz up to 12.75 GHz. This means that the UE’s TX signal hits the  RX receiver with a level above the minimum requirements for blocking. (red path).
 6.7
Intermodulation Characteristics
R&S proposes the following connection diagram


[image: image4]
Figure A.c: Connection for receiver  test with 2 interferers for UE with receive diversity
 6.8
Spurious Emissions
Same as for the tests above there is no connection diagram available. In addition it is unclear how to apply minimum requirements in case of RX diversity.
· Do the minimum requirement apply for each RX connector, or

· Do they apply for the sum of  emissions. There is a difference, if the summed interferers are measured, or if the results of 2 measurements are summed up.
R&S proposes the following connection diagram


[image: image5]

Figure A.d: Connection for RX spurious emissions for UE with receive diversity

Summary
While testing UEs with Receive Diversity is well taken in to consideration in clauses 9 and 10, there are open questions about it in clauses 5 and 6. In clause 7 just connection diagrams and references are missing.
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�Was schlagen wir also vor? Nur einen benutzen und den anderen abschließen? Oder beide gleichzeitig benutzen – und wenn mit welchem Pegel?


�Vgl. oben. 


�Unser System hat einen Koppler – aber an einer anderen Stelle. 


Einen resistiven Koppler gibt es nicht. Wir koppeln UL und DL zum Interferer dazu. Danach würden wir mit einem resitiven Splitter das Signal aufteilen. Dieser resistive Splitter hat dann das Übersprech-Problem


�Ich denke hier fehlt die DL-Verbindung zur zweiten RX-Antenne.


Ist es sinnvoll das Diagramm vorzuschlagen, bevor die Frage geklärt ist, ob gleichzeitig gemessen wird oder ob einzeln gemessen werden soll?





