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1 Introduction
In last RAN4 meeting the TP for UL MIMO performance requirements of PRACH, PUCCH and PUSCH are approval. Refer to the progress in RAN1 and the current requirements in RAN4 the UL MIMO impact on the demodulation requirements are generally summarized. This contribution gives further considerations on the simulation assumptions and test scenarios of UL-MIMO.
2 Discussion
In TS36.101 and TS36.104 the performance requirements for one antenna port transmission cover the many potential cases. For MIMO if we consider all the combinations of channel model, antenna configuration and correlation matrix, there would be a large number of test cases. As the UE requirements for multiple antennas transmission are focused on limited typical scenarios, which is the subset of the overall 1Tx performance case. The suggestion is that the BS simulation scenarios for UL MIMO could follow the UE way. The simulation scenarios of PDCCH for TxD and PDSCH for spatial multiplexing are reviewed in following table 1 and table 2. 
The requirements of PUCCH for TxD verify the performance in two test cases, as in table1 the propagation model of EVA70 with the low correlation matrix and EPA5 model with medium matrix are considered. 
Table 1 Rel-9 PDCCH scenarios for TxD 

	Bandwidth  
	Propagation Condition
	Antenna configuration and correlation Matrix 

	
	
	

	10 MHz
	 EVA70
	2 x 2 Low

	5 MHz
	 EPA5
	4 x 2 Medium


For PDSCH closed-loop single layer spatial multiplexing, the modulation mode and coding rate of QPSK1/3 are applied for EVA5 with low correlation and EPA5 with high correlation, as the single layer transmission is not expected to be triggered for higher modulation mode and coding rate, and the antenna correlation is possible to be up to high for this case. In the multi-layer spatial multiplexing cases the low antenna correlation value is used, and the 64QAM and 16QAM are considered. It should be noted that the coding rates for 64QAM is should be carefully chosen to deliver achievable requirements.
Table2 Rel-9 Test cases for CRS based PDSCH for closed –loop spatial multiplexing
	
	Modulation and coding
	Propagation Condition
	Correlation Matrix and Antenna Configuration

	
	
	
	

	Single layer spatial multiplexing
	QPSK1/3
	EVA5
	2x2 Low

	
	QPSK1/3
	EPA5
	2x2 High

	
	QPSK 1/3
	EVA5
	4x2 Low

	Multi-layer spatial multiplexing
	64QAM1/2
	EPA5
	2x2 Low

	
	16QAM1/2
	ETU70
	2x2 Low

	
	64QAM1/2
	EPA5
	4x2 Low


In [1] [2] the structure of BS performance requirements for UL MIMO is analyzed based on the Rel-9 BS performance requirements. In the following section, we review the corresponding 1Tx antenna test cases of which items relate to UL MIMO and the test cases for UL MIMO are proposed in the straightforward way by referring to considerations for UE in relative scenarios.
1 PUCCH 
It is agreed that new performance requirements are FFS for PUCCH format supported 2Tx SORTD scheme [1], while the PUCCH format3 and PUCCH format1b with channel selection are still discussed in RAN1. In table3 the current PUCCH performance test cases are summed up.

Table3 Rel-9 PUCCH test scenarios
	ACK missed detection requirements for single user PUCCH format 1a

	Mainly for normal CP
	All BW
	EPA5/ EVA5/EVA70/ ETU300/ ETU70

	CQI missed detection requirements for PUCCH format 2

	Normal CP
	All BW
	EVA5 for LA BS and HOME BS

ETU70 for WA BS

	ACK missed detection requirements for multi user PUCCH format 1a

	Normal CP
	All BW
	ETU70 for WA BS


Table4 Proposed test cases of PUCCH for UL MIMO
	ACK missed detection requirements for single user PUCCH format 1a

	Normal CP
	All BW
	EPA5 with medium correlation matrix
EVA70 with low correlation matrix

	CQI missed detection requirements for PUCCH format 2

	Normal CP
	All BW
	EVA5 with low correlation matrix for LA BS and Home BS 
ETU70 with low correlation matrix for WA BS

	ACK missed detection requirements for multi user PUCCH format 1a

	Normal CP
	All BW
	ETU70 with low correlation matrix for WA BS


2 PUSCH 
In [2] that the new requirement in multi-path fading propagation condition and for HARQ-ACK multiplexed on PUSCH is necessary is agreed in RAN4, and the support of 4Tx antenna port is dependent on the discussion in core requirement part. In following table5 the current PUSCH performance test cases which will impacted by UL MIMO are summed up.

Table5 Rel-9 PUSCH test scenarios
	Requirements in multipath fading propagation conditions

	Mainly for normal CP
	All BW
	EPA5(QPSK1/3;16QAM 3/4;64QAM5/6) /
EVA5(QPSK1/3;16QAM 3/4;64QAM5/6) /
EVA70(QPSK1/3;16QAM 3/4) /
ETU70(QPSK1/3;16QAM 3/4) for WA BS/
ETU300(QPSK1/3) for WA BS

	Requirements for HARQ-ACK multiplexed on PUSCH

	Normal CP
	All BW
	EVA5(QPSK1/3;16QAM 3/4) for HOME and LA BS

ETU70 (QPSK1/3;16QAM 3/4) for WA BS


Table6 Proposed test cases of PUSCH for UL MIMO
	Requirements in multi-path fading propagation conditions

	Normal CP
	All BW
	rank1
	EPA5(QPSK1/3) 
EVA5(QPSK1/3)

	
	
	Rank2
	EVA70(16QAM 3/4) for LA and Home BS
ETU70(16QAM3/4) for WA BS
EPA5(64QAM)

	Requirements for HARQ-ACK multiplexed on PUSCH

	Normal CP
	All BW
	rank1
	EVA5(QPSK1/3) for LA and Home BS 
ETU70 (QPSK1/3) for WA BS

	
	
	Rank2
	EVA5(16QAM3/4) for LA and Home BS ETU70 (16QAM3/4) for WA BS


Refer to the test case for PDSCH summarize in table2, it also is proposed simulate the cases in table6. For EPA5 model of rank1 transmission the high correlation matrix is applied, and for other cases the low correlation matrix is used. 
2 Conclusion
In this contribution we review the current demodulation requirements, and it is suggested to simulate the subset of current scenarios for UL MIMO in first stage, which is shown in table4 and table6. Finished evaluations of the above cases we may have further discussion on whether there are additional requirements that need to be developed.
3 Reference

[1] R4-104997, TP for UL MIMO TR 36.817: Clause 8.3 (Performance requirements for PUCCH) and Clause 8.4 (Performance requirements for PRACH), RAN4#57

[2] R4-104998, TP for UL MIMO TR 36.817: Clause 8.1(General) and Clause 8.2 (Performance requirements for PUSCH) ,RAN4 #57

[3] R4-103487, Initial consideration of UL MIMO scenarios for BS performance requirements, CATT, RAN4_ad-hoc#4
[4] 3GPP TS36.104
[5] 3GPP TS36.101



