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1. Overall Description:

In recent meetings RAN4 has been discussing the downlink channel matrix for CSI tests, including what kind of impairments to the downlink channel matrix are acceptable. The aspect under discussion here relates to tests using a static downlink channel matrix, and whether the signals to 2 Rx antennas need to be phase-matched.  Larger numbers of antennas will also need to be considered.   
An example of such a test case is Rel-8 TC 9.2.2.1 “PUCCH 1-1 static test” in TS 36.101 [2], which requires Clause B.1 (fixed 2 x 2 matrix) also specified in [2]. Future Rel-10 test cases may use a similar channel model.
In defining the CSI core requirements, which relate directly to the conformance test cases, RAN4 aims to select scenarios which:

· Give good test coverage
· Can be reliably implemented by Test system vendors without excessive cost

· Allow achievable impairments in the Test system which do not significantly affect the test verdict
The attached discussion paper [1] was presented at RAN4#59AH, and although formally “noted” there was consensus that it gave an acceptable way forward. In summary, a fixed phase error between the two UE Rx ports does not adversely affect the tests and is expected to avoid the need for excessive test system calibration.
RAN4 would like to inform RAN5 of their discussion, and recommend a way forward. 
2. Analysis:

Given that fixed phase error between the two UE Rx ports does not adversely affect CSI test results, a way is needed to specify the acceptable impairments to the downlink channel matrix in TS 36.521-1 [3].
To capture the impairment RAN4 recommends that the 2 x 2 Downlink channel matrix H is specified as:


[image: image1.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

=

DQ

DQ

j

j

je

e

j

1

H

.

Where ΔΘ is the phase error between the paths at the UE Rx ports, compared to the ideal channel matrix already specified in B.1 of TS 36.101 [2]. The conditions are:
· The phase error ΔΘ is constant over the duration of the test

· The channel matrix applies per subcarrier

Currently the phase error ΔΘ is assumed to be identical for both elements in the bottom row of the matrix. Following more detailed RAN5 investigation and consideration of possible implementations, it may for example be necessary to specify in TS 36.521-1 [3] that phase error ΔΘ is the same to within a defined amount, for both elements in the bottom row of the matrix.

As the acceptable impairments are related to the UE’s channel estimation, it may also be necessary to specify the allowed variation of phase across subcarriers. If this is needed, RAN4 will advise further.

Similar channel matrices would need to be defined for 4x2, 8x2 channel matrices based on the 4-Tx port and 8-Tx port matrices defined in R4-113693 [4], when required.

Practically, in a typical implementation a fixed phase error between the two UE Rx ports might arise from a difference in cable lengths between the paths connected to the UE Rx ports. With such an implementation, for each subcarrier the phase difference will be:
ΔΘ = 2π x (Cable length difference x carrier frequency / velocity in cable)
However, the Test specification TS 36.521-1 [3] should not mandate a specific Test system implementation, so the allowable channel model impairments are expressed in terms of the more general phase difference ΔΘ.
In a typical implementation the channel matrix impairments will apply for test cases that use fading propagation condition as well as static propagation condition. RAN4 does not expect any adverse effects on the tests that use fading, for the Downlink channel matrix recommended above.   

At present, the downlink channel matrix in TS 36.521-1 [3] is copied from Annex B.1 of TS 36.101 [2] without any definition of acceptable impairments. This can be interpreted over a range varying from “zero impairments” to “impairments of any size, any type”. There is significant risk that different test implementations could give different results, and wrongly pass or fail a UE.
3. Actions:

TSG RAN WG4 kindly asks TSG-RAN WG5 to specify the acceptable impairments to the downlink channel matrix in TS 36.521-1 [3], to ensure that test purposes are not adversely affected.
4. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Meeting #60bis 
10th  – 14th  Oct 2011

Zhuhai, P.R. of China
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14th  – 18th  Nov 2011

San Francisco, CA, USA
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