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1 Introduction
In the previous meetings, progress has been made on channel model and TR work for UL MIMO. According to the time plan agreed in [1], it is time to discuss the related principles on determining demodulation requirement. This contribution proposes some considerations on the PUSCH transmission. A draft text proposal is also provided. 
2 Discussion
It has been discussed in RAN4 that for UL MIMO, the test case design should be separated from carrier aggregation performance testing. That is, testing for UL MIMO should be defined for single UL CC. Also a note in TR 36.817 may be needed stating that PUSCH throughput requirements for UL MIMO BS performance are defined as the single carrier throughput requirements.
For UL MIMO demodulation performance tests, the main issue is that the number of possible tests might be multiplied due to the introduction of multiple antenna configurations and possible ranks. Thus there is a need to reduce the number of tests in order to have reasonable test times for the BS and finalize requirements within the limited timeframe.
2.1 PMI selection method
When considering the necessary requirement scenarios, the impact of the precoding matrix applied for PUSCH transmission should be accounted in the test case design. According to the UL MIMO transmission scheme decided in RAN1, the transmit process contains following aspects:
· The precoding matrix was determined at eNB side according to the SRS measurement.

· The DMRS is also precoded for PUSCH and the composite channel is estimated at eNB side for data demodulation.

For the performance testing purpose, as noted in [2], the main intention is to evaluate the channel estimation performance and demodulation capability of a BS. The CSI obtained by the sounding signal is only used in the eNodeB for resource scheduling and codebook selection. 

Furthermore, in performance tests, if the precoding matrix was selected adaptively corresponding to the propagation condition, the performance depends on the way how the eNB determines the codebooks for UE. Same as uplink Rank, for eNB, codebook selection is more like a scheduling algorithm rather than a demodulation capability. For eNB, when doing the demodulation, the codebook that an UE used is transparent to the BS demodulation algorithm. In other words, testing adaptive precoder is actually testing the sounding capability of eNB. Testing sounding or not should be another issue to be discussed independently if necessary (same as the CSI requirements in Chapter 9 in Rel-8/9 TS 36.101). For uplink Rank, so far there is no controversy in previous discussions in RAN4 that Rank should be fixed [2][3][4]. Same methodology is also preferred for codebook selection. As the exact method is eNB implementation dependent and does not need to be specified in the demodulation performance test (same as DRS tests in Rel8 36.101), it is suggested that a randomly precoding book can be adopted in the test cases in order to minimize the complexity of the test equipment.
In this case, for the testing purpose, the channel independent (or random) precoding book for PUSCH transmission is preferred. It can be anticipated that a random precoding matrix selection with fixed rank transmission will effectively reduce the test complexity while still fulfilling the original testing purpose. 

For the uplink codebook, another consideration is that there exist some special vectors for antenna turn off function [3], e.g. index 4 and 5 of rank-1 case in 2Tx codebook, and index 16 to 23 of rank-1 case in 4Tx codebook. The main purpose of these vectors is for antenna selection and change the number of UE transmit antennas. It is proposed to consider these special vectors and discuss whether these should be included in the random selection set. 
Proposal 1: Random precoding matrix selection with fixed rank transmission to be considered in future PUSCH performance requirements for UL MIMO. 
2.2 Transmission layers
With fixed rank transmission, test cases can be defined for different transmission layers. Based on the above discussion, together with the random precoder, the number of tests can be reduced without influencing the test coverage. For example, when using channel estimation with DMRS, comparing the performance of rank 1 random codebook selection with single antenna port transmission, one may find the difference is marginal (or insignificant). Thus no additional BS performance requirements need to be developed for rank 1 case.
Considering 2Tx configuration, if rank 1 case is precluded, only the performance of rank2 transmission needs to be investigated. Hence half number of the tests can be reduced. Furthermore, for 2Tx configuration with rank 2 transmission, identity precoding matrix is supported, which can minimize the test complexity.
Proposal 2: With random precoding selection scheme, no additional performance requirements are needed for rank 1.

3 Conclusion
In this contribution, we further explain our viewpoints relate to the PUSCH performance requirements of UL MIMO as following:

· Random precoding matrix selection with fixed rank transmission to be considered in future PUSCH performance requirements for UL MIMO. .
· With random precoding selection scheme, no additional performance requirements are needed for rank 1 due to the same performance to Single Antenna Port transmission.

It is suggested that RAN4 take these information into account and start work on certain BS demodulation aspects.
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Annex: Text Proposal for UL MIMO TR TR36.817
----- Start of TP -----

8.2
Performance requirements for PUSCH
8.2.1
Requirements in multipath fading propagation conditions
For multiple antenna port mode, uplink spatial multiplexing of up to four layers is supported by LTE-A. New PUSCH performance requirements should be defined for multiple antenna port mode. The test cases shall focus on two and four transmission antennas ports. For the performance requirements (Chapter 8 in 36.104), the rank (or transmission layers) should be fixed for the PUSCH test cases.
8.2.2
Requirements for UL timing adjustment

No new performance requirements are needed for UL timing adjustment due to UL MIMO..
8.2.3 Requirements for high speed train
[FFS]
8.2.4
Requirements for HARQ-ACK multiplexed on PUSCH

[FFS]
----- End of TP -----




















































































































































































































































































































































































































































































































































