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1 Introduction
In RAN4 AH#10-02 meeting, we discussed foreseeable changes and work load on BS demodulation requirements in 36.104 when UL-MIMO is introduced into the LTE-A in [1]. We assume the main tasks on UL MIMO performance evaluation in RAN4 would be:
· Identify the features and issues need to be considered when developing eNB demodulation performance requirements
· Classify different UL transmit scenarios with specific test cases;

· Define simulation parameters and assumptions needed;

· Get agreement on simulation framework and evaluate the demodulation performance of UL MIMO in Rel-10 for different test cases and transmission assumptions.

This document provides further discussions on PUCCH and PUSCH performance requirement regarding the first point above. Some preliminary thoughts are also shown regarding the second point for PUSCH. 
2 PUCCH performance requirement
In [1], it is proposed that current Rel-8/Rel-9 performance requirements of PUCCH should be defined as Single antenna port performance. Therefore, it is natural that performance requirements of Rel-8 are considered as a baseline for a Rel-10 UE with single antenna port transmission mode. 
If a Rel-10 UE transmits with more than one antenna ports, the possible changes on current PUCCH performance requirements are

· Increased transmit antennas
Number of UE transmit antennas shall include two and four in TS 36.104 [2] for PUCCH diversity transmission. To be more specific, at least in section 8.3.2.1, SORTD performance should be included as it is already RAN1 conclusion. Note that as the RAN1 conclusion on 4Tx PUCCH diversity for format 1/1a/1b is 2Tx SORTD, so actually only 2Tx performance requirement is introduced in section 8.3.2.1. In section 8.3.3.1, PUCCH format 2 transmit diversity performance may be included which depends on RAN1 discussion. For section 8.3.4.1, we give our analysis below. There may be another transmit diversity performance requirement if new format is decided for PUCCH A/N multiplexing which is currently under CA discussion in RAN1. Regarding the MIMO channel model, it was proposed in last meeting in [3] that the MIMO correlation matrices is introduced in TS 36.104 in the same way as for downlink defined in TS 36.101 [4]. We basically agree with this and make some modifications in [5].
· Introduction of antenna gain imbalance
Due to the issues such as channel characteristic, antenna direction, hand hold position and etc., the gain of the UE transmit antenna may not be the same which would have impacts on uplink MIMO demodulation performance. Thus such antenna gain imbalance (AGI) should be taken into account when specifying the performance requirement. The following table contains the AGI values which are already widely used in RAN1.
Table1  AGI value

	No AGI
	Low AGI
	High AGI

	0 dB
	-3 dB
	-6 dB


· Modified multi user case

Concurrent multi user case in Table 8.3.4.1-1 in [2] should be defined as Rel-8/Rel-9 performance with only single antenna port transmission on PUCCH. For Rel-10, new test parameters for multi user PUCCH case performance shall be added. It is proposed that the tested UE or the interferers shall at least include one UE with multiple antenna port transmission.
3 PUSCH performance requirement
Principles of increased antenna ports, addition of correlated MIMO channel test cases and AGI should also be applied in PUSCH performance requirement. In this section we look into PUSCH test cases with regard to number of UE antenna ports. 
3.1 Single antenna port
For UEs with multiple transmit antennas, a single antenna port mode is defined. In this scenario, UE behaviour on PUSCH channel using this mode will be the same as for UE with single antenna from eNB’s perspective. There may be two cases about single antenna port mode. One is the Rel-8 fallback mode that a Rel-10 UE will use when operating in a Rel-8 cell. The other case is that the eNB may configure a Rel-10 UE in a single antenna port mode, in which it behaves as a UE with a single antenna but may have other L1 features of Rel-10 such as aperiodic sounding, non-contiguous scheduling etc. 

In this scenario, as it is almost the same as the PUSCH feature of Rel-8, similar verification methodology could be applied. Considering that the single antenna port mode would be mostly needed for the support of high speed scenario, it is suggest that high-speed propagation channel such as ETU70 could be selected.

3.2 Two antenna ports 
For uplink spatial multiplexing with two transmit antennas, 3-bit precoding codebook was defined in RAN1 [6]. 

The testing effort for rank-1 precoding and full rank transmissions shall be kept in mind on the possible test cases. For rank-1 precoding, we suggest to consider proper correlation of the multiple antenna propagation channel as following.

· Rank-1:

· EPA5Hz, High Correlation

In case of full-rank transmission, identity precoding matrix is supported. In this scenario the peak UL throughout is a prefer measurement of the UL MIMO. Thus a possible propagation set was suggested as following.

· Full Rank:

· EVA5Hz, Low Correlation;
· ETU70Hz, Low Correlation;
3.3 Four antenna ports
For uplink spatial multiplexing with four transmit antennas, the precoding codebooks for different rank were designed independently. The testing effort for different rank shall be kept in mind. 

Considering the balance between the test complexity and test efficiency, it is suggested fixing the rank under certain transmit propagations to test the close loop performance with precoding matrix selection. Similar to the 2 antenna ports transmission, a possible propagation set was suggested as below:

· Rank-1 to 3:

· EVA5Hz, Medium Correlation

· Full Rank:

· EVA5Hz, Low Correlation;
· ETU70Hz, Low Correlation;
4 Conclusion
In this contribution, more discussion on PUCCH and PUSCH performance requirement is given. We propose RAN4 to take the above aspects into account when deriving the PUCCH and PUSCH performance requirements. 
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