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1.0 Summary

At TSG RAN#25 the WI [1] for Improved Performance Requirements for HSDPA UE categories 7 and 8” was agreed
……..The purpose of this work item is to improve the minimum performance requirements of HSDPA UE categories 7 and 8 by providing a base line option for a LMMSE chip level equalizer.  UE is allowed to meet the requirements with any means…. 

The work programme agreed in [2] consists of the following stages;
1. TSG RAN WG4#33, simulation assumption and cases agreed 

2. TSG RAN WG4#34, review of simulation results, agreements on further simulations to conclude performance requirements. 

3. TSG RAN WG4#35, review of final results, and conclusion of new performance requirements.
This contribution looks at the Phase 1 work task to agree on the simulation assumptions and test cases 

2.0 Introduction

An obvious starting point for this work item is to consider the current assumptions and test cases for HSDPA UE categories 7 and 8 (10 code UE / H-Set 6) which are based on a rake structure for the minimum and enhanced (Rx diversity) performance requirements.  
In the case of the 10 code UE the performance requirements for categories 7 and 8 are specified as an additional delta to the 5 code test cases in order to avoid an excessive test regime. Potential requirements for a LMMSE 10 code UE are identified in Table 1 based on a review of previous performance tests in 25.101 
Table 1:  Potential performance requirements for LMMSE option for UE categories 7 and 8
	H-Set 6 Test requirements
	PA3
	PB3
	VA30
	VA120
	AWGN
	Case 8

	FRC – Single Link performance. QPSK
	
	
	
	
	
	

	FRC – Single Link performance. 16QAM
	
	
	
	
	
	

	FRC – Open Loop Diversity performance. QPSK
	
	
	
	
	
	

	FRC – Open Loop Diversity performance. 16QAM
	
	
	
	
	
	

	FRC – Close Loop Diversity performance. QPSK
	
	
	
	
	
	

	FRC – Close Loop Diversity performance. 16QAM
	
	
	
	
	
	

	CQI – Single Link performance. (AWGN)
	
	
	
	
	
	

	CQI – Single Link performance (Fading)
	
	
	
	
	
	

	CQI – Open  Loop Diversity performance (AWGN)
	
	
	
	
	
	

	CQI – Open Look Diversity performance (Fading)
	
	
	
	
	
	

	CQI – Close Loop Diversity performance.(AWGN)
	
	
	
	
	
	

	CQI –Close Loop Diversity performance. (Fading)
	
	
	
	
	
	

	HS-SCCH Single Link performance
	
	
	
	
	
	

	HS-SCCH Open Loop performance
	
	
	
	
	
	


If we now consider the different test cases identified in Table 1; 
a) FRC – Single Link performance QPSK / 16QAM
It is proposed these requirements are also specified for LMMSE option for UE categories 7 and 8 (10 code UE) for all the listed propagation channels. Depending on simulation results if no significant gains are achieved for certain channels we should re-use the same performance requirements for the 10 code rake structure for these channels 
	LMMSE H-Set 6 Test requirements
	PA3
	PB3
	VA30
	VA120

	FRC – Single Link performance. QPSK
	1. New test?
2. 10 code rake requirement 
	new test
	new test
	new test

	FRC – Single Link performance. 16QAM
	1. New test?

2. 10 code rake requirement
	new test
	new test
	new test


b) FRC – Open loop Diversity performance QPSK / 16QAM
In TS25.211, support for the open loop STTD feature is mandatory for the HS-PDSCH physical channel. Based on our system simulations results for this configuration using a rake receiver with different channel models we do not see any significant throughput increase for the HS-PDSCH channel. This is because the CQI mechanism in HSPDA provides a more efficient mechanism than open loop TX Diversity. Even without CQI, there is a small gain to some degradation for the throughput that can be seen in the current TS25.101 FRC performance requirements. The lack of gain for STTD feature may be due to a more effective HSPDA ACH/NACK function, compared to schemes without such a function.
A new receiver structure (LMMSE) is not expected to provide an improvement and could introduce significant complexity since it would need to handle both Node B TX diversity paths with no clear system benefit and possible throughput degradation. However, while STTD remains a mandatory RAN1 feature a LMMSE performance requirement will need to be specified to ensure no degradation is observed compared to a rake structure. Therefore we have three options to consider; 

	H-Set 6 Test requirements
	PA3
	PB3
	VA30

	FRC – Open Loop Diversity performance. QPSK
	1. Same requirement as 10 code rake (new requirements need to be specified as no current test is specified)
2. Same requirement as existing 5 code rake? 
3. Remove mandatory support for STTD in RAN 1 spec for HS-PDSCH only   

	FRC – Open Loop Diversity performance. 16QAM
	1. Same requirement as 10 code rake (new requirements need to be specified as no current test is specified)

2. Same requirement as existing 5 code rake?
3. Remove mandatory support for STTD in RAN 1 spec for HS-PDSCH only


c)          FRC – Close loop Link performance QPSK and 16QAM
In 25.211 for the HS-PDSCH physical channel support for Close loop mode 1 is mandatory for the UE.  In the case of CL system simulations we see gain at moderate speeds with some degradation at high speeds in multi-path channels using a rake structure. The gain in the Close loop case (as opposed to the Open loop case) is due to an available feedback channel (FBI bits) as well as a faster update rate relative to the 2ms HSDPA ACK.NACK feedback channel. Therefore in the case of CL mode 1 it is not clear if an LMMSE option will enhance or degrade the performance relative to a rake structure. Therefore we have three options to consider;
	H-Set 6 Test requirements
	PA3
	PB3
	VA30

	FRC – Close Loop Diversity perf. QPSK
	1. Same requirement as 10 code rake (new requirements need to be specified as no current test is specified)
2. Same requirement as existing  5  code rake 
3. Define new requirement for a LMMSE equalizer for CL1 based on further analysis

	FRC – Close Loop Diversity perf. 16QAM
	1. Same requirement as 10 code rake (new requirements need to be specified as no current test is specified)

2. Same requirement as existing  5  code rake

3. Define new requirement for a LMMSE equalizer for CL1 based on further analysis


d) CQI – Single link performance requirement 
	H-Set 6 Test requirements
	AWGN
	Case 8

	CQI – Single Link perf. (AWGN)
	Current requirement are  independent of  Rx structure



	CQI – Single Link perf. (Fading)
	

	CQI – Open  Loop Diversity perf.(AWGN)
	

	CQI – Open Look Diversity perf. (Fading)
	

	CQI – Close Loop Diversity perf.(AWGN)
	

	CQI – Close Loop Diversity perf. (Fading)
	


The current CQI requirement is independent of receiver structure and only focus on the reporting accuracy, so the existing requirements would equally be applicable to a new LMMSE receiver structure.
d) HS-SCCH Single Link performance
	H-Set 6 Test requirements
	PA3
	VA30

	HS-SCCH Single Link performance.
	1. Use same requirement for 10 code rake.

2. Derive new set of requirements for LMMSE equalizer structure

	HS-SCCH Open Loop performance
	


Since it is not clear if there would be a significant gain due to a LMMSE receiver structure compared to a rake structure there are two options listed for this case.  
3.0 Simulation assumptions

As described in work item the initial simulation results will be based on the LMMSE receiver structure, however the specification shall not mandate any specific implementation to meet the performance enhancement.  It is proposed to use re-use the existing simulation assumptions with the following exceptions to take into account an LMMSE equalizer reference structure. In accordance with the LMMSE structure we would like to suggest the following ideal simulation assumptions as a starting point of discussion:
1. The number of equalizer taps – 48 to 64. The number of taps should be greater than the channel spread to ensure sufficient “capture” of the propagation delay. Given a PB3 channel has a maximum delay spread of about 15 chips, a 48 to 64 tap equalizer (with 1x spacing) will provide sufficient memory taking into account the root-raised cosine filtering.
2. The tap spacing of the equalizer – 1 or ½ chip spacing. Motorola does not believe spacing with finer resolution than a ½ chip is warranted, in many cases the difference between 1x and 1/2x, based on preliminary simulations, do not show substantial differences. (Please note: this should not be confused with the assumed sampling / simulation rate, which may remain at the prior defined rate of 2X.)
3. The equalizer update rate - 256 chips. The required update rate is dependent upon the Doppler rate which may be substantial for high-speed channels. A 256-chip update rate may be considered excessive for actual implementation, but will not introduce degradation into the ideal simulation results.
4. The noise variance matrix – ideal. For comment, see below.
5. Channel estimation - ideal. The performance of an equalizer is very sensitive to the channel estimation algorithm, which like the noise variance matrix estimator is ultimately manufacturer dependent. Therefore to ensure alignment for the ideal case we believe that “perfect knowledge” be used for these parameters. We believe this simulation assumption is of utmost importance in order to achieve alignment for the ideal simulations.
6. The propagation channel update rate - 16 chips. Again, like the equalizer update rate, this is more than adequate for the anticipated vehicular speeds to guarantee that the modeling of the channel does not artificially introduce degradation.
7. It is proposed to specify the spreading codes for any unspecified channels. While the effect of the exact spreading codes may be negligible, it would seem for consistency all codes should be specified, such as those used for OCNS, which are already so defined.
Motorola realizes that other companies may have differing viewpoints regarding the above parameters. Motorola has chosen the above set of parameters as a basis for discussion and modification if desired. The purpose of this set is to attempt to attain a high degree of alignment among ideal simulation results and an upper bound in potential performance as provided by the reference structure. Finally, all of the suggested values would be agreed to only for simulator alignment for the ideal case, and will not be specified for performance requirements.
4.0 References

[1] 
Improved Performance Requirements for HSDPA UE categories 7 and 8; RP-040375
[2] 
Modification of schedule for improved performance requirements for HSDPA WI; RP-040376
 5.0
Simulation Parameter Summary

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	H-SET 6 as outlined in Annex B.1 of TS25.101 Rel 6

	HS-DSCH variable reference channels
	TS25.101 Annex B.2

	HSDPA control channels present
	HS-SCCH set size is 4

	OCNS
	Used to sum total radiated Ec/Ior to unity (TS25.101 Annex A.1 and A.2)

	DL DPCH reference channel
	12.2 kbps DL reference channel as specified in TS25.101

	DL DPCH closed loop power control
	Off

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver and the channel tap values (i.e. the complex coefficient associated with each multipath component) are ideally known by the receiver.

	RX AGC
	Off

	Number of samples per chip (
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) for channel synthesis
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 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	AWGN, ITU PA3, ITU PB3, ITU VA30, ITU VA120 (TS25.101 Annex C.2)   

	Propagation channel update rate
	16  chips    

	Channel ray mapping
	Nearest 
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-spaced delay (
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by RAN-WG1 

	RV sequence
	{0,2,5,6} for QPSK AND {6,2,1,5} for 16QAM 

	Max number of transmissions per H-ARQ process
	4

	Number HS-DSCH transport channels
	1

	Turbo decoding
	MaxLogMap – 8 iterations
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	-60 dBm

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	PICH
	Random symbols transmitted – ignored by receiver

	ACK/NACK feedback error rate
	0%

	UE measurement report error rate
	0%

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.3.0

	User spreading codes
	[  ]

	Synch channel
	ON, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH). Scrambling code 0

	Secondary SCH pattern
	According to Scrambling code Group 0 given in table 4 of 25.213

	Feedback error rate (Tx diversity CL1)
	[4%]

	Antenna Verification (Tx diversity CL1)
	[None]

	Receiver structure
	LMMSE chip – level equalizer

	Equalizer length (number of taps)
	[48 – 64]

	Equalizer tap spacing (chips)
	[1x, 1/2x]

	Equalizer update rate
	256 chips

	Noise matrix
	Ideally known
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