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1. Introduction

According to paper [1], this work item is limited to one component carrier and UE with two antenna connectors supporting UL-MIMO transmission. But the number of receiving antenna connectors for UL-MIMO and the detail connections are not decided yet. Here, we present some basic connections for UL-MIMO and analyze the testing application feasibility for each diagram. And finally our proposals and conclusions are proposed for the research point.
2. Discussion on the connection diagrams for UL MIMO
To improve single user peak data rates and to meet the ITU-R requirement for spectrum efficiency, LTE Release 10 specifies up to eight layers in the downlink which, with the requisite eight receivers in the UE, allows the possibility in the downlink of 8x8 spatial multiplexing. And the UE is specified to support up to four transmitters allowing the possibility of up to 4x4 spatial multiplexing in the uplink when combined with 4 eNodeB receivers. Strictly speaking, the number of eNodeB receivers can also be set a value much bigger than 4 in the later UL-MIMO case, however, this is not clarified in the corresponding specification.
So the candidate numbers of receiving connectors for UL-MIMO is mainly listed as {2,4,6,8}, in which 8 means the maximum down link layers number and one port is transmitted by one antenna. Also, as limited in the work item, the UE is equipped with only two antenna connectors supporting UL-MIMO transmission. Hence, for UL-MIMO test cases, the most possible connection diagrams are 2x2 and 2x4 spatial multiplexing structures without loss of generality, in which the complexity of SS is also taken into account. But for 2x4 connection diagram, we think that it is not necessary because it is meaningful only in performance conformance test case, for RF conformance test the 2x2 connection diagram is preferred because the number of receiving antenna connectors for UL-MIMO nearly has no impact on RF conformance tests for UE.
The compositive connection diagrams including down link 2x2 structure can be shown as in figure 1. But for UL-MIMO FR conformance test, DL-MIMO radio channel test is not needed and the downlink 2x2 structure should be replaced with downlink 1x2 receiving diversity for signalling purpose in testing procedure which is shown in figure 2[2].
For UL-MIMO with downlink 1x2 diversity mode as shown in figure 2, we can see that there is a complete UL MIMO radio channel with crossover paths, i.e. there are four paths on which radio signal from Tx1 can reach Rx1 and Rx2 of SS and similarly radio signal from Tx2 can also reach Rx1and Rx2 of SS. In theory, the crossover path connector diagram is reasonable because it can really represent a MIMO system deployed in practical scenarios. 
But for the UL-MIMO RF conformance test, the testing points are at the UE Tx antenna connectors directly, that is the testing points are in front of splitter as shown in figure 2. Hence, the crossover paths function is not necessary for the test. Regarding UE Rx testing, this function is still not necessary because the UL-MIMO signal just severs as interference for the UE’s own receiver and carries the ACK/NACK signalling in this test case. And another problem for this structure is the interference when measuring transmitter per antenna parameters during test procedures for UL-MIMO.
Based on the analysis of above, we think the UL-MIMO connection diagram should be modified as figure 3, in which the splitters are removed and the two transmit connectors are linked to the two receiving connectors of SS in one to one style. 
Proposal 1: the second and the third diagram can both be set as the RF conformance testing diagram 
Proposal 2: the third connection diagram is preferred for conformance testing as its simplified structure
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Figure 1 2x2 connection diagram for UL-MIMO with downlink 2x2 strucuture
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Figure 2 2x2 connection diagram for UL-MIMO with downlink 1x2 structure
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Figure 3 Simplified 2x2 connection diagram for UL-MIMO with downlink 1x2 structure

3. Conclusions

In this contribution, we provide our views on UL-MIMO connection diagrams which are limited to one component carrier and UE with two antenna connectors supporting UL-MIMO transmission. Based on the analysis in section 2, we have the following proposals:
Proposal 1: the second and the third diagram can both be set as the RF conformance testing diagram 

Proposal 2: the third connection diagram is preferred for conformance testing as its simplified structure

4. Reference

[1] RP-111614, “New work item proposal: UE Conformance Test Aspects-UL multiple antenna transmission for LTE”, Huawei, Berlin, Germany, December 6th - 9th, 2011.
[2] 3GPP TS 36.101, User Equipment radio transmission and reception, Evolved Universal Terrestrial Radio Access (E-UTRA), Technical Specification Group Radio Access Network, 3rd Generation Partnership Project.
[3] R5-121234, “Connection for CA test cases”, Rohde & Schwarz, Prague, Czech Republic, May 21th - 25th, 2012.







































































































































































































































































































































































































































































































































































































































































































































_1402486160.doc


[image: image1.emf] 


SS        TX                                                         RX 1               RX 2   TX/RX         UE   under    t est         TX/RX  


s plitter  


s plitter  


    Σ  


s plitter  


    Σ  








































































_1401520623.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter









   Σ









  Σ









splitter









splitter














splitter









  Σ









  Σ
















_1401521827.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX
























   Σ









    Σ









splitter









splitter




































_1401631280.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter









   Σ









  Σ









splitter









splitter














splitter









  Σ









  Σ
















_1402486148.doc


[image: image1]


SS      TX                









          





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter



















splitter














splitter









  Σ









  Σ
















_1401522555.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter









   Σ









  Σ









splitter









splitter














splitter









  Σ









  Σ
















_1401521139.doc


[image: image1]


SS     TX1                









          TX2







































           RX














TX/RX














UE




under 




test



















TX/RX
























           Σ









         Σ









splitter









splitter




































_1401520507.doc


[image: image1]


SS     TX1                









          TX2







































           RX









RX



















UE




under 




test



















TX/RX









  Fader 1









  Fader 3














  Fader 4














           Σ









         Σ









splitter









splitter














AWGN Gen 1









AWGN Gen 2














  Fader 2






















_1404203715.doc


[image: image1.emf] 


SS        TX                                         RX 1                               RX 2   TX/RX         UE   under    t est         TX/RX  


s plitter  








































































_1401521827.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX
























   Σ









    Σ









splitter









splitter




































_1401631280.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter









   Σ









  Σ









splitter









splitter














splitter









  Σ









  Σ
















_1402487113.doc


[image: image1]


SS      TX                









          














RX1














         




           RX2









TX/RX



















UE




under 




test



















TX/RX


































splitter




































_1404203682.doc


[image: image1]


SS      TX                









          














RX1














         




           RX2









TX/RX



















UE




under 




test



















TX/RX


































splitter




































_1402486148.doc


[image: image1]


SS      TX                









          





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter



















splitter














splitter









  Σ









  Σ
















_1401522555.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter









   Σ









  Σ









splitter









splitter














splitter









  Σ









  Σ
















_1401520623.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter









   Σ









  Σ









splitter









splitter














splitter









  Σ









  Σ
















_1401521139.doc


[image: image1]


SS     TX1                









          TX2







































           RX














TX/RX














UE




under 




test



















TX/RX
























           Σ









         Σ









splitter









splitter




































_1401520507.doc


[image: image1]


SS     TX1                









          TX2







































           RX









RX



















UE




under 




test



















TX/RX









  Fader 1









  Fader 3














  Fader 4














           Σ









         Σ









splitter









splitter














AWGN Gen 1









AWGN Gen 2














  Fader 2






















_1402485956.doc


[image: image1.emf] 


SS     TX1                                  TX2                       RX 1               RX 2   TX/RX         UE   under    t est         TX/RX  


    Σ  


    Σ  


s plitter  


s plitter    


s plitter  


    Σ  


s plitter  


    Σ  








































































_1401631280.doc


[image: image1]


SS     TX1                









          TX2





























         RX1




           RX2









TX/RX



















UE




under 




test



















TX/RX



















splitter









   Σ









  Σ









splitter









splitter














splitter









  Σ









  Σ

















