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1
Introduction
This contribution continues discussion on the need for NodeB performance requirements for CLTD continuing from [1]. During RAN4#61, one of the main comments was that there is no NodeB performance difference for CLTD compared to the legacy NodeB. The other comment was that it is not clear what kind of requirements need to be specified. We will address those comments in this contribution.
2
NodeB performance requirements
During RAN1 study for CLTD, most link simulations suggested that the Rx loss in NodeB is less than about 0.5 dB (see sub-clause 14.1.1 in [2]). Due to this reason, companies felt that there is no performance difference in NodeB. However, it should be noted that a relatively small Rx loss occurs on top of large Tx power reduction at the UE. Therefore, the overall performance difference due to CLTD could be more than 2.5 dB depending on the scenario.
As listed in [1], there could be quite many factors that can make performance difference for CLTD.
· CLTD feature requires a new data processing in the NodeB including:

· TPI generation

· New channel estimation using precoded DPCCH and S-DPCCH

· Optional channel synthesis

· There are potential NodeB receiver impacts due to sub-optimal processing at the NodeB. 

· For example, if it chooses to track timing of S-DPCCH separately from DPCCH (i.e. not adopt a master slave architecture). 
· Searcher and finger tracking due to different fading channels from two Tx antennas from the UE.
In order to ensure the best CLTD performance in the field, it is necessary to introduce NodeB performance requirements.

NodeB performance requirements can be similarly specified as the existing E-DPDCH demodulation requirements [3] (see Appendix). E-DPDCH demodulation performance requirements are specified with reference Ec/No. For a given Ec/No, the throughput shall be larger than or equal to 30% or 70% of maximum information bit rate of FRC. It should be noted that the power control is turned off. With the same settings, CLTD NodeB shall require much less Rx Ec/No compared to the legacy NodeB due to the gain from beamforming. The reduction in Rx Ec/No could be quite different depending on how NodeB accurately generate TPI, estimate channels and demodulate the data. Different implementation of Rx-front end also could affect Rx Ec/No during CLTD.
3
Conclusion
Proposal: Introduce NodeB performance requirements for CLTD in the following manner.
· Introduce E-DPDCH FRC demodulation requirements with CLTD.
· Power control is turned off.
Selection of propagation conditions can be determined via further discussion in RAN4.
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Appendix
E-DPDCH demodulation performance requirements in TS 25.104
8.11
Demodulation of E-DPDCH in multipath fading condition 

The performance requirement of the E-DPDCH in multi path fading condition is determined by the minimum throughput, R. For the test parameters specified in Table 8.18, the minimum requirements are specified in Table 8.19. For a BS supporting DC-HSUPA the requirements for FRC1, FRC2, FRC3 and FRC8 shall apply on each cell.

Table 8.18: Test parameters for testing E-DPDCH

	Parameter
	Unit
	Test

	RSN
	
	{0, 1, 2, 3}

	HARQ combining
	
	IR

	Maximum number of HARQ transmission
	
	4

	Power control
	
	OFF

	DPCCH slot format
	
	FRC8 or BS supporting DC‑HSUPA
	1

	
	
	otherwise
	0

	E-DPCCH # code words
	
	1024, no optimization based on
 prior knowledge of valid code words.

	Physical channels to be turned on
	
	DPCCH, E-DPDCH and E-DPCCH


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
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