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1. Introduction
The work item on MIMO with 64QAM operation for HSUPA was approved in RAN #54 in RP-111642.  An overview of the impact on BS performance requirements was provided in RAN#64 in R4-124214.
Given the agreement during RAN4 meeting #64bis, the way forward is to prioritize the core requirements for UL MIMO for QPSK and 16 QAM modulations. The requirements related to the 64QAM modulation shall be considered for a future release. We suggest a similar way forward for the BS performance requirements in R4-126437 and we propose to focus on UE categories which support the schemes QPSK MIMO and 16QAM MIMO for Rel-11.  
This contribution further elaborates on the impact on BS performance requirements on a high level.
2. Overview of the BS performance requirements

As discussed in RAN#64 in R4-124214 and taking into account the proposed way forward presented above, we focus initially on the following issues which will affect the BS receiver performance requirements in TS 25.104:

(i)  New E-DPDCH Fixed reference channels (e.g FRC9, 10, 11) are needed, in relation with the new UE categories QPSK+MIMO and 16QAM+MIMO.
(ii)  Due to the presence of inter-stream interference on account of the un-avoidable UE TAE error at the transmit antennas, E-DPDCH demodulation performance need to be checked against existing requirements.
In regards to item (i) above, the following new E-DPDCH Fixed reference channels are proposed in Table A.9 of 3GPP TS25.104:

Table A.9

	Fixed Ref Channel
	TTI [ms]
	NINF
	SF1
	SF2
	SF3
	SF4
	NBIN
	Coding rate
	Max inf bit rate [kbps]

	FRC1
	2
	2706
	4
	4
	0
	0
	3840
	0.705
	1353.0

	FRC2
	2
	5412
	2
	2
	0
	0
	7680
	0.705
	2706.0

	FRC3
	2
	8100
	2
	2
	4
	4
	11520
	0.703
	4050.0

	FRC4
	10
	5076
	4
	0
	0
	0
	9600
	0.529
	507.6

	FRC5
	10
	9780
	4
	4
	0
	0
	19200
	0.509
	978.0

	FRC6
	10
	19278
	2
	2
	0
	0
	38400
	0.502
	1927.8

	FRC7
	10
	690
	16
	0
	0
	0
	2400
	0.288
	69.0

	FRC8
	2
	16218
	2
	2
	4
	4
	23040
	0.704
	8109.0

	FRC9
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	FRC10
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	FRC11
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD 
	TBD
	TBD
	TBD


In regards to item (ii), the following E-DPDCH requirements in Table 8.19 from TS 25.104 need to be checked when UL MIMO rank 2 is enabled:
Table 8.19 Minimum Requirement for E-DPDCH

	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 30% and R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC1
	FRC2
	FRC3
	FRC4
	FRC5
	FRC6
	FRC7
	FRC8

	
	
	
	
	
	
	
	
	Non 
E-DPCCH boosting
	E-DPCCH Boosting



	Pedestrian  A
without RX diversity
	30%
	-2.4
	0.8
	2.4
	-7.1
	-4.4
	-1.4
	-15.0
	NA
	NA

	
	70%
	3.7
	7.1
	9.1
	-0.6
	2.1
	5.2
	-8.4
	16.2
	16.9

	Pedestrian  A
with RX diversity
	30%
	-6.2
	-3.1
	-1.4
	-10.6
	-8.0
	-5.0
	-18.3
	NA
	NA

	
	70%
	-1.0
	2.2
	4.1
	-5.2
	-2.6
	0.2
	-13.3
	10.1
	10.4

	Pedestrian  B
without RX diversity*
	30%
	-2.5
	1.1
	3.5
	-7.5
	-4.7
	-1.3
	-13.6
	NA
	NA

	
	70%
	3.9
	NA
	NA
	-2.1
	0.9
	5.3
	-10.1
	NA
	NA

	Pedestrian  B
with RX diversity*
	30%
	-6.1
	-3.1
	-1.0
	-10.7
	-8.1
	-4.9
	-18.0
	NA
	NA

	
	70%
	-0.3
	3.9
	8.2
	-5.7
	-2.9
	0.7
	-13.8
	12.4
	13.1

	Vehicular 30
without RX diversity*
	30%
	-2.5
	1.0
	3.2
	-7.5
	-4.6
	-1.4
	-14.3
	NA
	NA

	
	70%
	4.9
	NA
	NA
	-1.7
	1.4
	5.8
	-10.1
	NA
	NA

	Vehicular 30
with RX diversity*
	30%
	-6.1
	-2.9
	-0.9
	-10.7
	-8.0
	-4.9
	-17.6
	NA
	NA

	
	70%
	0.6
	4.7
	8.8
	-5.4
	-2.6
	1.0
	-13.7
	13.3
	13.6

	Vehicular 120
without RX diversity*
	30%
	-2.1
	1.3
	3.6
	-7.3
	-4.2
	-1.2
	-14.0
	NA
	NA

	
	70%
	5.1
	NA
	NA
	-1.3
	1.5
	6.1
	-10.1
	NA
	NA

	Vehicular 120
with RX diversity*
	30%
	-5.7
	-2.6
	-0.5
	-10.4
	-7.6
	-4.3
	-17.0
	NA
	NA

	
	70%
	0.7
	5.0
	9.5
	-5.1
	-2.3
	1.2
	-13.2
	NA
	NA

	* Not applicable for Home BS


Additionally, the E-DPCCH requirements in Tables 8.21 and 8.22 from TS 25.104 need to be checked as well.

Table 8.21: Performance requirements for E-DPCCH false alarm 

	Propagation conditions
	Received Ec/N0
	Required detection probability

	
	FRC1
	FRC4
	

	Pedestrian A without RX diversity
	-1.6 dB
	-5.0 dB
	< 10-2

	Pedestrian A with RX diversity
	-11.2 dB
	-12.3 dB
	< 10-2

	Pedestrian B without RX diversity*
	-13.8 dB
	-15.2 dB
	< 10-2

	Pedestrian B with RX diversity*
	-16.4 dB
	-17.6 dB
	< 10-2

	Vehicular 30 without RX diversity*
	-12.1 dB
	-16.7 dB
	< 10-2

	Vehicular 30 with RX diversity*
	-15.7 dB
	-18.6 dB
	< 10-2

	Vehicular 120 without RX diversity*
	-13.8 dB
	-18.3 dB
	< 10-2

	Vehicular 120 with RX diversity*
	-17.1 dB
	-19.6 dB
	< 10-2

	* Not applicable for Home BS


Table 8.22: Performance requirements for E-DPCCH missed detection 

	Propagation conditions
	Received Ec/N0
	Required missed detection probability

	
	FRC1
	FRC4
	

	Pedestrian A without RX diversity
	13.7 dB
	7.4 dB
	< 2*10-3

	Pedestrian A with RX diversity
	1.2 dB
	-2.8 dB
	< 2*10-3

	Pedestrian B without RX diversity*
	1.5 dB
	-2.8 dB
	< 2*10-3

	Pedestrian B with RX diversity*
	-4.0 dB
	-8.1 dB
	< 2*10-3

	Vehicular 30 without RX diversity*
	3.2 dB
	-4.3 dB
	< 2*10-3

	Vehicular 30 with RX diversity*
	-3.3 dB
	-9.1 dB
	< 2*10-3

	Vehicular 120 without RX diversity*
	1.5 dB
	-5.9 dB
	< 2*10-3

	Vehicular 120 with RX diversity*
	-4.7 dB
	-10.1 dB
	< 2*10-3

	* Not applicable for Home BS


Furthermore, the HS-DPCCH, 4C-HSDPA HS-DPCCH in Tables 8.16, 8.17, 8.17A, 8.17B also need to be checked for the same reasons.
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