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1. Introduction
The multi-antenna UL transmission was agreed in WI (Uplink Multiple Antenna Transmission for LTE). Introducing UL-MIMO transmission will inevitably generate some impacts on BS performance requirements specified in TS 36.104 [1]. In this contribution, we provide an overview on the impacts of UL-MIMO for BS demodulation performance requirements. 
2.Discussion
2.1 PUSCH
As described in UL-MIMO WI, UL SU-MIMO for up to 4-layer spatial multiplexing is considered in LTE-A. For the UL-MIMO with multi-layer transmissions, new requirements are necessary as this is a completely new feature in Rel-10. On the other hand, as RAN4 has limited time to complete the study, we therefore suggest to limit the number of test cases. To simplify the tests, we propose to fix the rank in MIMO transmission and make corresponding tests on each case respectively. For each rank being tested, suitable propagation environments need to be identified. Both high speed and low speed scenarios should be considered.
For the test of Rank-2 and Rank-3, there seems to be an issue with the current MIMO correlation matrices with medium correlation values. The issue comes from the correlation coefficient at the UE where the medium correlation value is given as 0.9. Under such high correlation value, the MIMO channel is always ill-conditioned and perform rank-1 transmission (or rank-2 transmission at most). One quick remedy for this is to use different correlation values at both sides and generate the MIMO correlation matrices using the Kronecker structure, e.g. using medium correlation value 0.3 at BS and low correlation value 0 at UE side.  Another possible solution is to lower the medium correlation value at the UE (e.g. 0.9(0.7).  This issue, however, needs further careful study and discussion. At this moment, we propose to focus on the Rand-4 and Rank-1 cases.
2.2 PUCCH
RAN1 has decided to use SORTD for 2 antenna ports PUCCH format 1/1a/1b diversity transmission. For 4 antenna ports, it has been decided in RAN 1 that the 2-tx transmit diversity should be applied. Therefore RAN4 should focus on studying new requirements for the 2 transmit antenna ports case.
Regarding PUCCH format 2/2a/2b, it is still under discussion within RAN1. 

In the previous meetings, Antenna Gain Imbalance (AGI) has been discussed within RAN4. However, it has not been concluded how significant the AGI is. How to model the AGI is another topic that needs further study. Note that ill-conditioned channel has already been included in the UL-MIMO channel models where high correlation value (0.9) is proposed for both BS and UE. It may not be necessary to study the impact of AGI since it also reflects the ill-condition of the channel. Therefore we propose same antenna gain is used in the BS demodulation performance requirements study at this stage.  
2.3 HARQ-ACK

For UL-MIMO transmission, the number of codeword is one or two. This means HARQ needs to be multiplexed on both codewords, and new PHICH and resource allocation needs to be designed. The corresponding work is still going on within RAN1.
Summary
In this contribution, the impacts on BS demodulation performance requirements using UL-MIMO transmission have been discussed. It is shown that the performance requirements for both PUSCH and PUCCH will be affected and new tests and requirements for PUSCH and PUCCH are deemed necessary.
Few issues are still remaining in RAN1 e.g. PUCCH format 2/2a/2b, resource allocation for HARQ, etc. Therefore we suggest that presently RAN4 focus on general aspects of the requirements and the detailed assumptions should be agreed when RAN1 has completed the remaining issues.
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