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1 
Introduction
During the simulation assumptions discussions at RAN4#63, an issue of the medium correlation model with respect to the spatial correlation of the interference modeling has been raised. As a consequence, the simulation assumptions in [1] have been slightly changed in this respect enabling now two different channel models for Test 1 / TM2 investigations, i.e. low correlation and medium correlation. 
For the final test case definition a single channel model will be preferable in order to limit the amount of final UE testing. In this contribution we present our suggestion on the selection of the single MIMO channel model to be applied for the Test 1/ TM2 test case definition. 

2 
Low versus Medium Correlation Channel Model
As raised during RAN4#63, the medium correlation channel model given in Table B 2.3.1-3 of 36.101 [2] has the issue of given the exactly same (complex correlation) for each of the interfering cells as well as the serving cell. This creates the same spatial interference structure for the two interfering eNBs – and moreover, they are also correlated with the desired signal as such. The problem is arising from the fact, that in [2] we define only real-valued correlation for eNB and UE side – but no complex correlation coefficient. This effect will distort the performance requirements defined for the UE compared to real system operation. 
As had been suggested (and included in the simulation assumptions in [1] as Note1), complex factors will need to be included on the eNB (i.e. α) and UE side (i.e. β) in Table B.2.3.2-1 of [2] as such. The question arises here now, how this complex modeling could/should be included to make sense from physical propagation as well as network layout point of view. 
Considering the eNB side (i.e. correlation value α), rotation beams had been suggested e.g. in Note1 of [1]. But also here it is not clear, if some random rotation beams can be assumed as such. In case the interfering cells is not of the same site (i.e. not the neighboring sector), this assumption for sure is reasonable. In case the interfering cell is a neighboring cell of the same site (i.e. neighboring sector), there will be some correlation of the “phase/beam correlation”. So in order to appropriately model the beam/phase correlation, more input from system level investigations would be needed in order to solve this issue. 

The same thing is also valid when thinking about the UE correlation (i.e. β). A random phase might be applied with β, but also here for transmissions from the same cell site there might be some phase correlation. So also on the receiver side, more studies would be needed in order to model the medium correlation channel appropriately considering the interfering cells with respect to the serving cell. 

Observation1: More channel modeling studies would be required in order to appropriately reflect phase & spatial correlation for the medium correlation model for the advanced receiver studies.

Moreover, we would like to draw attention to the fact that the medium correlation model would be chosen only for the Test 1 / TM2 case – whereas low correlation (i.e. uncorrelated channel) would be assumed for Test 2 & Test 3. This sounds a bit counter-intuitive as such, as the DL precoding/beamforming (in Test 2 / TM6 & Test 3/TM9) is better suited for correlated channels whereas TX diversity (i.e. Test 1 / TM2) is better matching the low/uncorrelated channels. Considering this aspect, we also do not see any reason to use medium correlation MIMO model for Test 1 / TM2 specifically.

Observation2: The low correlation assumption would be better fitting to the selection of DL TX diversity transmission (i.e. Test1/ TM2).
As a consequence of above’s observations, we propose the following to be approved/agreed by RAN4: 

Proposal for Approval: Adopt the low correlation MIMO model also for Test 1 / TM2 as the single MIMO channel model.
2 
Conclusion
In this contribution, we discussed low and medium channel correlation MIMO model and its application for Test 1 / TM2 investigations in the advanced receiver / interference rejection WI. 
Based on the related observations

· Observation1: More channel modeling studies would be required in order to appropriately reflect phase & spatial correlation for the medium correlation model for the advanced receiver studies.
· Observation2: The low correlation assumption would be better fitting to the selection of DL TX diversity transmission (i.e. Test1/ TM2).
we suggest the following for RAN4 to approve: 
Proposal for Approval: Adopt the low correlation MIMO model also for Test 1 / TM2 as the single MIMO channel model.
References

[1] R4-123639, “Simulation assumptions for enhanced receiver”, Renesas Mobile Europe Ltd, RAN4#63, Prague, Czech Republic, May 2012
[2] TS 36.101, User Equipment (UE) radio transmission and reception (Release 10)


