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1 Introduction
Document [1] provides the time plan for the 4C-HSDPA WI performance part:

Specify UE performance requirements for 3-4 cell HSDPA operation in combination with MIMO for the scenarios addressed in RAN1, RAN2 and RAN3 specifications and the core part of RAN4 specifications.

Listed here are Work plan steps in addition to those listed in parent work item:

Until RAN#50

· Agree on framework for all BS and UE performance requirements
Until RAN#52

· Finalization of all BS and UE performance requirements
The UE performance requirements include both the CQI/PCI reporting requirements and demodulation requirements.
This document provides an initial discussion on the framework and conditions that should be considered for the UE demodulation performance work. The framework for the CQI/PCI requirements for 4C-HSDPA will be discussed in the next meeting.

2 Discussion

The UE performance requirements part of the 4C-HSDPA work item should be finalized by June 2011. But the framework of the UE performance requirements should be completed by March 2011.  Hence it is important to start discussing about the generic framework and definition of the conditions. The H-set definition is provided in Section 2.1. It is proposed to set the requirements for the receiver types same receiver types as for DC-HSDPA, i.e

· Type 2 Receiver (with Single link and Open Loop Transmit Diversity)

· Type 3 Receiver (with Single Link, Open Loop Transmit Diversity and MIMO)

· Type 3i Receiver (with Single Link, Open Loop Transmit Diversity and MIMO)

RAN 5 has sent RAN 4 and LS [2] indicating that the complexity of dual carrier HSDPA in certain conditions become prohibitively high, in particular when the enhanced receiver type 3i has to be considered. It is important to anticipate these problems and to consider from the beginning possible ways to limit the testing complexity.

2.1 H-Set definition

TS25.101 should be updated by considering the FRC H-Set applicable to 4C-HSDPA. In particular a modification of the note in the FRC table definition should be considered as follows:
A.7.1.3
Fixed Reference Channel Definition H-Set 3/3A

Table A.27: Fixed Reference Channel H-Set 3/3A
	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	1601
	2332

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
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)
	Bits
	3202
	4664

	Number Code Blocks
	Blocks
	1
	1

	Binary Channel Bits Per TTI
	Bits
	4800
	7680

	Total Available SML’s,in UE
	SML’s
	57600
	57600

	Number of SML’s per HARQ Proc.
	SML’s
	9600
	9600

	Coding Rate
	
	0.67
	0.61

	Number of Physical Channel Codes
	Codes
	5
	4

	Modulation
	
	QPSK
	16QAM

	Note : The values in the table defines H-Set 3. H-Set 3A for DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA is formed by applying H-Set 3 to each of the carriers available in DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA mode.


A.7.1.6
Fixed Reference Channel Definition H-Set 6/6A

Table A.30: Fixed Reference Channel H-Set 6/6A

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	3219
	4689

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
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)
	Bits
	6438
	9377

	Number Code Blocks
	Blocks
	2
	2

	Binary Channel Bits Per TTI
	Bits
	9600
	15360

	Total Available SML’s in UE
	SML’s
	115200
	115200

	Number of SML’s per HARQ Proc.
	SML’s
	19200
	19200

	Coding Rate
	
	0.67
	0.61

	Number of Physical Channel Codes
	Codes
	10
	8

	Modulation
	
	QPSK
	16QAM

	Note : The values in the table defines H-Set 6. H-Set 6A for DC-HSDPA , DB-DC-HSDPA and 4C-HSDPA is formed by applying H-Set 6 to each of the carriers available in DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA mode.



A.7.1.8
Fixed Reference Channel Definition H-Set 8/8A 

Table A.31: Fixed Reference Channel H-Set 8/8A 

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	
13252

	Inter-TTI Distance
	TTI’s
	1

	Number of HARQ Processes
	Processes
	6

	Information Bit Payload (
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)
	Bits
	26504

	Number Code Blocks
	Blocks
	6

	Binary Channel Bits Per TTI
	Bits
	43200

	Total Available SML’s in UE
	SML’s
	259200
	264000

	Number of SML’s per HARQ Proc.
	SML’s
	43200
	44000

	Coding Rate
	
	0.61
	0.60

	Number of Physical Channel Codes
	Codes
	15

	Modulation
	
	64QAM

	Note 1: The values in the table define H-Set 8. H-Set 8A for DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA is formed by applying H-Set 8 to each of the carriers available in DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA mode.
Note 2: If “Total number of soft channel bits” as per HS-DSCH categories is equal to 259200, set “Number of SML’s per HARQ Proc.” As 43200 using an implicit UE IR Buffer Size Allocation.

If “Total number of soft channel bits” is larger than or equal to 264000, set “Number of SML’s per HARQ Proc.” As 44000 using an explicit UE IR Buffer Size Allocation.



A.7.1.9
Fixed Reference Channel Definition H-Set 9/9A

Table A.32: Fixed Reference Channel H-Set 9/9A
	Parameter
	Unit
	Value

	Transport block
	
	Primary
	Secondary

	Combined Nominal Avg. Inf. Bit Rate
	
	
13652

	Nominal Avg. Inf. Bit Rate
	kbps
	
8784
	
4868

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
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)
	Bits
	
17568
	
9736

	Number Code Blocks
	Blocks
	4
	2

	Binary Channel Bits Per TTI
	Bits
	28800
	14400

	Total available SML’s in UE
	Bits
	345600

	Number of SML’s per HARQ Proc.
	SML’s
	28800
	28800

	Coding Rate
	
	0.61
	0.68

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	16QAM
	QPSK

	Note : The values in the table defines H-Set 9. H-Set 9A for DC-HSDPA , DB-DC-HSDPA and 4C-HSDPA is formed by applying H-Set 9 to each of the carriers available in DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA mode.



A.7.1.10
Fixed Reference Channel Definition H-Set 10/10A

Table A.32: Fixed Reference Channel H-Set 10/10A

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	Kbps
	8774
	4860

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload 
	Bits
	17548
	9719

	Number Code Blocks
	Blocks
	4
	2

	Binary Channel Bits Per TTI
	Bits
	28800
	14400

	Number of SML’s per HARQ Proc.
	SML’s
	28800
	28800

	Coding Rate
	
	0.6
	0.67

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	16QAM
	QPSK

	Nominal Avg. Inf. Bit Rate
	Kbps
	8774
	4860

	Note : The values in the table defines H-Set 10. H-Set 10A for DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA is formed by applying H-Set 10 to each of the carriers available in DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA mode.



A.7.1.11
Fixed Reference Channel Definition H-Set 11/11A

Table A.32: Fixed Reference Channel H-Set 11/11A
	Parameter
	Unit
	Value

	Transport block
	
	Primary
	Secondary

	Combined Nominal Avg. Inf. Bit Rate
	
	22074

	Nominal Avg. Inf. Bit Rate
	kbps
	13300
	8774

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
[image: image5.wmf]INF

N

)
	Bits
	26504
	17568

	Number Code Blocks
	Blocks
	6
	4

	Binary Channel Bits Per TTI
	Bits
	43200
	28800

	Total available SML’s in UE
	Bits
	518400

	Number of SML’s per HARQ Proc.
	SML’s
	43200
	43200

	Coding Rate
	
	0.61
	0.6

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	64QAM
	16QAM

	Note : The values in the table defines H-Set 11. H-Set 11A for DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA is formed by applying H-Set 11 to each of the carriers available in DC-HSDPA, DB-DC-HSDPA and 4C-HSDPA mode.



2.2 Channel Model

The channel models defined for single carrier WCDMA system show a periodic frequency autocorrelation function when frequencies above 5MHz are considered [4] with high correlation levels for large frequency separations, due to limited number of taps and to the relative spacing between channel taps. This is inconsistent with measured frequency correlations. This phenomenon was already acknowledged when power delay profiles were discussed for LTE. In LTE it was agreed to modify the channel models and extend them to higher frequencies to avoid this unrealistic periodic frequency autocorrelation. Moreover this open the door to customized algorithms which show very good results in lab tests but which do not show the same gains in field tests where realistic conditions apply.
Document [2] raised an issue with DC-HSDPA tests when type 3i receivers are considered, which involves the use of 12 faders in the test. When we consider 4C-HSDPA 2 times the number of faders used for the equivalent DC-HSDPA test will be needed in test equipment to be able to correctly reproduce RAN 4 specifications. For example 24 faders will be needed in case of 4C-HSDPA with type 3i receiver.
Hence, it is important that RAN 4 anticipates this problem and consider ways to reduce the complexity of the tests. RAN 4 simulation work will start in next meetings; it is proposed to start discussing now the channel model type which should be used for the tests. In particular it is proposed consider the use of the extended channel models already used for LTE for the 4C-HSDPA test, which would lead to the use of one channel fader per 2, 3 or 4 carriers depending on the configurations. 

It is important to point out that in this case it still may be possible to scale existing requirements as already done for DC-HSDPA. If care is taken when designing the new channel-models to preserve the delay spread of the original channels, it may be that the performance difference for an LMMSE receiver would be negligible. New simulations should be run to investigate if this is the case. 

As an example Figure 1 shows some preliminary simulation results to compare the performance of an FRC test with 16QAM H-set6, Ior/Ioc =5dB when the normal PB3 channel  (black and red curve) and a possible extension of  the PB3 channel (blue curve) are considered. The Extended PB3 channel is as follows [4]
[image: image6.emf]
In the Figure, the red curve is the normal PB3 channel model. The black curve is also PB3 but the delays and powers of the taps are set manually to get a sanity check of setting the delays manually. 

The figure show that by carefully chosing the channel taps it may be still possible to obtain performance results very similar compared to legacy PB3 /PA3 channel model, while avoiding/limiting the artificial periodic frequency correlation function.
[image: image7.emf]
Figure 1. Preliminary results which compare an FRC H-set 6 performance for PB3 and for EPB3.
Proposal: In the context of 4C-HSDPA performance work, it is proposed to consider extended channel models such that the delay spread is preserved with respect to the original channel model (PA3, PB3). Companies are invited to check whether the performance difference between when using extended channel model w.r.t original channel model can be considered as negligible so that scaling of the requirements is still possible. 

3 Conclusions
This document starts the discussion on the setting for the 4C-HSDPA simulation work which will start in the next meetings. An example of how FRC H-sets can be extended to cover 4C-HSDPA is provided. Moreover, an initial discussion on the channel models which should be used for the test is provided. 
Proposal: In the context of 4C-HSDPA performance work, it is proposed to consider extended channel models such that the delay spread is preserved with respect to the original channel model (PA3, PB3). Companies are invited to check whether the performance difference between when using extended channel model w.r.t original channel model can be considered as negligible so that scaling of the requirements is still possible. 
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