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1 Introduction
In RAN4 AH#03 meeting, discussion regarding the BS demodulation performance with the introducing of UL MIMO was continued [1][2][3]. Although it was suggested that more work can start in October because RAN4 has not enough information from RAN1, we propose that some aspects independent with RAN1’s progress can be considered now.
In this contribution, we discuss some of the issue relate to the performance requirements of UL MIMO, the corresponding viewpoints are also proposed.
2 Discussion
In this section we discuss some of the open issues related to the framework for uplink multiple antenna transmission. 
2.1 PUSCH
It has been agreed that no additional performance requirements are needed for uplink Single Antenna Port Mode. Thus in the further study, new performance requirements should focus on two and four antenna ports cases. Considering the possible number of transmission layers, in order to have efficient testing, the number of transmission rank need to be considered. 
Proposal 1: For uplink multiple antenna port mode with two and four antenna ports respectively, different rank transmissions should be covered during the test case design.
In the case of high speed train, at the speed of above 300km/h, the spatial multiplexing transmission will fall back to single antenna port mode.

Proposal 2: No additional performance requirements are needed for high speed train.

For the case when HARQ-ACK multiplexed on PUSCH, when multiple layers are decided for the PUSCH transmission, the ACK/NACK signalling is replicated across all the layers of both codewords. New performance requirements may be needed.
Proposal 3: For ACK/NACK multiplexed on PUSCH, new performance requirements may be needed.

2.2 PUCCH
Transmit diversity named SORTD is considered for uplink control channel in UL-MIMO. Therefore, new performance requirements will be needed for this mode. Furthermore, for multi user case, the current multi user test only consider the single antenna port transmission, we suggest that RAN4 shall consider updating the multi user PUCCH case for better evaluation of Rel-10 PUCCH performance.
Proposal 4: New performance requirements will be needed for SORTD transmission for PUCCH format 1/1a/1b. Both single user and multi user case should be considered. ACK/NACK missed detection requirements for signal and multi user case should also be discussed.
2.3 PRACH
Since the uplink Single Antenna Port Mode is the default mode before eNodeB is aware of the UE transmit antenna configuration. At the same time, there’s no change to PRACH in Rel10. Therefore, no additional performance requirements are needed.
Proposal 5: No new performance requirements are needed for PRACH.
2.4 SNR definition
For DL MIMO transmission, the SNR definition has been described in 36.101[4] for dual-antenna UE receiver. If this conception is extended to UL MIMO, we can obtain the SNR definition as
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Where:
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is the total signal energy in the subframe on a single antenna port, the superscript indicates the receiver antenna port.
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is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a subframe, the superscript indicates the receiver antenna port correspondingly.

However, in 36.104 for uplink transmission, the following SNR has been defined at eNB [5]
SNR = S / N                                                                                  (2)
Where:

S 
is the total signal energy in the subframe on a single antenna port.

N
is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a subframe.

Noting that though only one transmit antenna is used in Rel8/9 uplink, the SNR in function (2) is suitable for multiple receive antennas. And both these two SNR definitions have no relationship with the number of transmit antennas.
On the other hand, considering definition in function (1), for simulation purpose, one can assume 
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. Total transmit power for all transmitter configurations are assumed to be same, and they are equally divided into each transmit antennas. Therefore, function (1) can also be expressed as:
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Based on the above discussion, we propose to reuse the SNR definition as in Rel8/9 BS demodulation.
Proposal 6: For an NxM UL MIMO scenario, the SNR defined in Rel8/9 BS demodulation is reused. 
3 Conclusion
In this contribution, we propose our viewpoints about some issue of the UL MIMO as following

· For uplink multiple antenna port mode, the test cases will be focused on two and four transmission antennas ports and the number of transmission rank need to be considered.
· No additional performance requirements are needed for high speed train.

· For ACK/NACK multiplexed on PUSCH, new performance requirements are needed.

· New performance requirements will be needed for SORTD transmission for PUCCH format 1/1a/1b. Both signal user and multi user case should be considered. ACK/NACK missed detection requirements for signal and multi user case should also be discussed.
· No new performance requirements are needed for PRACH.
· For an NxM UL MIMO scenario, the SNR defined in Rel8/9 BS demodulation is reused.
It is suggested that RAN4 take these information into account and start work on certain BS demodulation aspects.
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