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Introduction
Based on the WF in R4-164743 for discussion, which was noted during the RAN4#79 meeting, simulations have been performed on IRC receivers for the testcases in 8.2.1.2.4 and 8.2.1.4.1B (IRC).

Discussion
There are only a limited number of testcases defined for 4Rx receivers, the testing of the 2Rx legacy testcases is done on bands where the UE is supporting only 2Rx. Thereby all 2Rx and 4Rx requirements can be tested for UEs supporting 4Rx in a subset of all bands. 
When a UE supports 4Rx on all its supported bands there is currently no defined procedure how to test a 2Rx band. 
In the WF [1] some options to run simulations were discussed. During last meeting Ericsson showed some simulation results for cases without interference based on the setup in proposal 5 in [1]. The setup is repeated below. 
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Figure 1: Proposed Antenna connection for testing legacy 2Rx requirements in the noise limited testcases

Simulation setup used in this contribution


The setup for the IRC and NAICS simulations with interference has been such that for AP3 and 4, the signal from the serving cell as well as the interfering cell(s) has been duplicated from AP1 and 2 respectivelly.
Option 5 for the interference limited case in [1] is shown in Figur 2. In this option he duplicated signals from the serving cell and interfering cell is attenuated according a parameter. In Figur 3 this option is changed so that the interfering cell is not attenuated. Thereby the noise and interference are handled in a similar way. 
This is a variant of the Option 5 in the WF. In this case only attenuating the signal, so the interference is not attenuated in this case. .

[image: ]
Figure 2: Option 5 from [1]
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Figure 3: Option 5 changed so that interfering cell is not attenuated.




Simulation results 

Noise limited cases, fixed MCS

Below are the simulation results discussed during RAN4-79 meeting for noise limited cases with fixed MCS:es. The simulation is based on the model below. 

[image: ]Figure 4: Model for antenna connection without neighbour cell interference 

[image: MCS5]
Figure 5 Fixed MCS5 on EVA5 with low correlation.

[image: MCS13]
Figure 6 Fixed MCS13 on EVA5 with low correlation


[image: MCS23]
Figure 7: Fixed MCS 23 on EVA5 with low correlation


In the simulations above, it is seen that the gain without any attenuation of the signal from the serving cell is around 3 dB for all MCSes. When the serving signal in the diversity path is attenuated, the gain decreases to get a performance closer to the 2Rx port performance. For 6 dB attenuation there is a small gain of about 0.5-1dB compared with two Rx antenna ports. 

Observation1: There is in the noise limited tests for X=6 dB attenuation a gain of about 0.5-1 dB of the 4Rx antenna ports compared with only 2 Rx antenna ports. 

Proposal 1: When testing legacy 2Rx requirements on a 4Rx UE without 2Rx support, use duplication of signal with attenuation of the serving cell signal with 6 or 10 dB. 




Interference limited cases

TM3. IRC
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Figure 8: Simulation results for both option 5, where both signal from the serving cell and signal from the interfering cells are attenuated, and the variant here only the serving cell is attenuated
In the simulations above it is shown for section 8.2.1.2.4 with Option 5, that when no attenuation is used the performance becomes slightly less than 1 dB better than the 2Rx performance. When attenuating both signal and interference with same amount, 3dB the performance is slightly worse than the 2Rx performance and with 6 dB the performance becomes slightly improved again to be about 0.3 dB better than 2Rx. 
When just attenuating the serving cell and keep the power of the interference the performance is almost equal to the simulated 2Rx performance.
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Figure 9: Simulation results for both option 5, where both signal from the serving cell and signal from the interfering cells are attenuated, and the variant here only the serving cell is attenuated
In the simulations for section 8.2.1.4.1B with Option 5 and limited bandwidth to 5MHz, that when no attenuation is used the performance becomes slightly less than 0.5 dB better than the 2Rx performance. When both the serving cell signal and the interfering cells signals are attenuated with same amount, 3dB, the performance almost identical to the 2Rx performance and with 6 dB the performance becomes slightly improved again to be about 0.2 dB better than 2Rx. 
When just attenuating the serving cell with 3 dB and keeping the power of the interference the performance is slightly better than 2Rx while when the serving cell is attenuated with 6 dB the performance is almost identical to 2Rx performance. 

Observation 2: For the the testcases with IRC receivers the duplication of serving cell signals as well as the interfering signals gives a performance similar to the 2Rx performance. 
Proposal 2: For the interference limites teastcases Type A, based on IRC receivers, use duplication of the serving cell signal and interfering cells signals. The attenuation is proposed to be 6 dB of the serving cell and no attenuation of the interfering cell. 
Testing of NAICS and CRS-IC 
NAICS and CRS-IC are features with advanced receivers that are not defined for 4Rx. 
Thereby it is not possible to test these features in a 4Rx configuration. It does not add anything to have a test with a 4Rx IRC receiver that is compliant with the NAICS 2Rx testcase. it will not test the feature and it will not add anything for the 4Rx feature to test it in a test defined for NAICS. 
Based on that NAICS and CRS-IC cannot be tested in a band where the UE supports 4Rx we propose that a UE which only support bands where the UE supports 4Rx shall not be able to set the NAICS and CRS-IC capabilities. 
Proposal 3: A UE that only has support for bands where 4Rx is supported shall not be tested for NAICS and CRS-IC performance. Based on that the 4Rx only UEs shall not be allowed to set the NAICS and CRS-IC capabilities that are only defined in 2Rx.
Conclusion
It is feasible to test legacy 2Rx performance requirements on a 4Rx UE by duplicating and possibly attenuate the serving cell and the interference cell…

Observation1: There is in the noise limited tests for X=6 dB attenuation a gain of about 0.5-1 dB of the 4Rx antenna ports compared with only 2 Rx antenna ports. 
Proposal 1: When testing legacy 2Rx requirements on a 4Rx UE without 2Rx support, use duplication of signal with attenuation of the serving cell signal with 6 or 10 dB. 
Observation 2: For the the testcases with IRC receivers the duplication of serving cell signals as well as the interfering signals gives a performance similar to the 2Rx performance. 
Proposal 2: For the interference limites teastcases Type A, based on IRC receivers, use duplication of the serving cell signal and interfering cells signals. The attenuation is proposed to be 6 dB of the serving cell and no attenuation of the interfering cell. 
[bookmark: _GoBack]Proposal 3: A UE that only has support for bands where 4Rx is supported shall not be tested for NAICS and CRS-IC performance. Based on that the UEs, only supporting bands where 4Rx is supported, shall not be allowed to set the NAICS and CRS-IC capabilities for features that are only defined in 2Rx. Then if the features are defined for 4Rx, new capability signalling will be added. 
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