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1
Introduction
The need for NodeB performance requirements for CLTD has been discussed in [1-4], including the framework of performance requirements. During RAN4#63, infra-vendors shared concerns on the testability of UL CLTD performance requirements proposed in [4]. This contribution makes a comparison between UL CLTD and DL CLTD, and proposes a revised framework for UL CLTD performance requirements.
2
CLTD performance requirements in DL
In principle UL CLTD is very similar to DL CLTD except minor details of physical layer design. Therefore, DL CLTD HSDPA performance requirements can be used as a reference to facilitate discussion of UL CLTD performance requirements.
DL CLTD HSDPA performance requirements are specified in terms of throughput for a given Tx SNR (determined by Geometry and HS-PDSCH Ec/Ior). It should be noted that Tx SNR is used as a parameter, not Rx SNR. One of non-CLTD HSDPA performance requirements for H-Set 1 16QAM [5] is shown as a reference in Table 1. Corresponding CLTD HSDPA performance requirements are shown in Table 2. The framework of non-CLTD and CLTD HSDPA performance requirements can be characterized by
· FRC

· Tx SNR (Geometry and HS-PDSCH Ec/Ior)

· Throughput metric

Table 1: Minimum performance requirements for non-CLTD HSDPA, H-Set 1 16QAM [5]
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH Ec/Ior (dB)
	T-put  (kbps) 
Geometry = 10 dB

	1
	PA3
	-6
	198

	
	
	-3
	368

	2
	PB3
	-6
	34

	
	
	-3
	219

	3
	VA30
	-6
	47

	
	
	-3
	214


Table 2: Minimum performance requirements for CLTD HSDPA, H-Set 1 16QAM [5]
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-PDSCH Ec/Ior (dB)
	T-put  (kbps) 
 Geometry = 10 dB

	1
	PA3
	-6
	361

	
	
	-3
	500

	2
	PB3
	-6
	74

	
	
	-3
	255

	3
	VA30
	-6
	84

	
	
	-3
	254


It is shown in Table 1 and Table 2 that CLTD UE is required to meet higher throughput requirements relative to non-CLTD UE at given conditions. The purpose of minimum performance requirements for CLTD HSDPA is to verify (1) the beamforming gain in DL with respect to the generation of FBI in the UE and (2) the demodulation process during CLTD mode. It should be noted that there is no fundamental difference between UL CLTD and DL CLTD in this regard. Therefore, it can be concluded that the same principle can be applied to derive UL CLTD performance requirements.
3
Framework of UL CLTD performance requirements

The existing HSUPA performance requirements are specified in terms of Ec/No for a given throughput (@30% and 70% of FRC peak throughput) as shown in Table 3. Power control has been turned off in order to maintain the fixed SNR during the test. Previous proposal in [4] was to introduce UL CLTD performance requirements via relative Tx Ec/No to non-CLTD mode. During RAN4#63, infra-vendors shared concerns on the testability of UL CLTD performance requirements proposed in [4] due to potential unknowns and test tolerance introduced by the real test.
In order to address their concerns, we can reuse the same framework of CLTD HSDPA performance requirements for UL CLTD performance requirements, i.e., FRC, Tx SNR and throughput metric. For example, for the scenarios in Table 3, the higher throughput requirements than 30%/70% of maximum information bit rate for given Ec/No can be introduced. 
Tx(Ec/No) for the baseline (without CLTD) is defined as
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Tx(Ec/No) for CLTD is defined as
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Therefore, Tx(Ec/No) for non-CLTD needs to be converted to Tx(Ec/No) for CLTD by adding the transmit power due to the transmission of S-DPCCH.

It may not be necessary to test for all the scenarios in Table 3. The detailed scenarios can be further discussed in RAN4.
Table 3: E-DPDCH demodulation requirements [6]

	FRC
	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 RXD
	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 RXD
	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 RXD
	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 RXD
	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 RXD
	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 RXD
	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 RXD
	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 RXD
	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


4
Conclusion
This contribution has provided a revised proposal for UL CLTD performance requirements with respect to DL CLTD performance requirements.
Proposal: Introduce higher throughput requirements than 30%/70% of maximum information bit rate for given Ec/No in the existing E-DPDCH demodulation performance requirements [6] for UL CLTD. 
· Power control shall be turned off. 
· Tx(Ec/No) for non-CLTD shall be converted to Tx(Ec/No) for CLTD by adding the transmit power due to the transmission of S-DPCCH.
Selection of propagation conditions and FRC can be determined via further discussion in RAN4.
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