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1. Overall Description:

RAN4 thanks RAN5 for the LS reply in R4-120822 [1]. Although RAN4 is not yet able to fully answer the requested actions, RAN4 would like to keep RAN5 informed about recent progress on this topic. 
2. Current status of RAN4 discussion:

RAN4 has been investigating the effect of phase impairment on the eDL-MIMO CSI Test metrics. 

At the RAN4#63 meeting in Prague, Tdoc R4-123293 [2] showed that the eDL-MIMO PMI and CQI throughput test results are significantly affected by phase impairments at the eNB transmitter. Although earlier discussion had been focussed on static propagation models, the results in [2] clearly demonstrate that phase impairments at the eNB transmitter have a significant effect for eDL-MIMO tests that use fading propagation models. To ensure that the tests specified by RAN5 give useful results, and are representative of RAN4 simulations, it will therefore be essential to specify the acceptable phase impairments of the signal going into the Test system propagation model.
Earlier discussions in [3] proposed that the allowable Rx phase impairments could be specified as part of a NRx x NTx Downlink channel matrix H, which would have included both Tx and Rx phase impairments. However from recent RAN4 discussion on modeling, we believe it will be cleaner and more generic to specify allowable Tx phase impairments and Rx phase impairments separately. This will also be more easily adaptable to different numbers of Tx and Rx antenna.

RAN4 has been discussing the points at which phase error is modeled in simulations. When defining phase impairment models in RAN4, and specifying phase uncertainties in RAN5, it is important to be clear about the exact points in the path where they apply. RAN4’s understanding is that phase impairment models are applied at the two points shown in yellow in the example figure below:   
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Test system for 4 x 2 with eNB Uniform Linear Array, fading propagation, high correlation, showing phase impairment modeling points
Tx and Rx phase impairments were discussed in RAN 4 separately. The format of the allowable phase impairments should align with the models used in RAN4 simulations. RAN4’s current thinking is given below.
Tx phase impairments
The allowable Tx phase impairments can be specified in a NTx x NTx diagonal Matrix format, as in R4-123293 [2]: 


[image: image2.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

=

Q

Tx

N

j

j

j

Tx

e

e

e

q

q

q

L

M

O

O

M

O

L

0

0

0

0

0

0

2

1

 

The following points should be noted: 

a) The value of each element 
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will be specified by RAN5 as 
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 such that 
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  for n=1,..NTx
b) The uncertainty component 
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 is defined for each Tx antenna 

c) 
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 is assumed to be constant for the duration of the test
d) The scope of Tx phase impairment effects in this LS is limited to eDL-MIMO CSI tests
e) Based on the results in R4-63AH0079 [4], R4-63AH0092 [5] and R4-63AH0137 [6], RAN 4 concluded that when  
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 is less than 10°, the degradation in gain of the PMI TDD test (in terms of 
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metric, which is the ratio between Tfollow and Trandom, where Tfollow is the throughput obtained by following the PMI reporting and Trandom is the throughput obtained by randomly selecting the precoder) can be degraded by between 4% and 10%. 
f) The sensitivity of other eDL-MIMO CSI test metrics to the value of 
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 will be established by RAN4 and communicated to RAN5   

Rx phase impairments
RAN 4 concluded that Rx phase impairments provide negligible degradation of the performance [3].

3. Actions:

TSG RAN WG4 asks TSG-RAN WG5 to take account of the information in this LS when setting the eDL-MIMO CSI test requirements.
4. Dates of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Meeting #64bis
8th  – 12th  Oct 2012

Santa Rosa, USA
TSG-RAN WG4 Meeting #65
12th  – 16th  Nov 2012

New Orleans, USA
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