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1. Introduction

In the RAN plenary meeting #28 a new work item ‘Improved Performance Requirements for HSDPA UE based on Rx Diversity (type 1) & LMMSE equalizer (type 2)’ in [1] was approved.  The intention of this new work item is to create optional improved performance requirements for 10 code UE’s based on the reference structures that have been used to define Type 1 and Type 2 improved HSDPA performance requirements in Rel-6.The whole work item time schedule consists of following steps:
· TSG RAN WG4#36, simulation assumption and cases agreed 

· TSG RAN WG4#37, review of simulation results, agreements on further simulations to conclude performance requirements. 
· TSG RAN WG4#38, review of final results, conclusion of new performance requirements.
According to the time schedule outlined in the objectives of the WI [1] simulation assumptions and cases for this new work item are to be agreed in this RAN4 meeting. This contribution discusses the structure of the work, needed simulations and proposes the simulation assumptions that could be used for the basis of creating new enhanced performance requirements for HSDPA UE categories 7&8. In order to meet the intended time line and keep the extent of the workload reasonable it is proposed to focus on the relevant cases only. 

2. Work assumptions

In this section we outline the proposal for the initial simulation assumptions and simulation cases that could be used for starting the work in RAN4. 

2.1 Simulation assumptions

Work done for the HSDPA performance requirements in Releases 5 and 6 shared the common simulation assumptions, differing only in parameters, which were related to the used reference structure. 

In case of the Type 1 (receiver diversity) work certain key assumptions related to the reference receiver structure like  the number of assumed antenna ports(2) and correlation (0) between the fading of the signals and AWGN signals in the assumed antenna ports [2] were agreed. In order for us to benefit from the earlier work as much as possible we feel that it would be useful to use these same assumptions in this work as well. 

When defining the  Type 2 performance improvements, LMMSE chip level equaliser was used as a reference receiver structure in the simulations [3]. As this same LMMSE chip level equaliser can be extended to suit for receiver diversity we believe that it is feasible to use the same baseline approach also for this WI [1]. In the course of the work done to determine the Type 2 enhanced performance requirements the relevant parameters for the LMMSE chip level equaliser including the length of the equaliser and update rate were agreed. It is also felt that the same equaliser assumptions could be utilised when defining the REL7 type 3 performance requirements. However, we may still nee to discuss the equaliser update rate further before agreeing the final assumptions.

The simulation assumptions are outlined in the Annex A at the end of this document.

2.2 Structure of the work

Current Release-6 version of 25.101 includes Type 1 and Type 2 enhanced performance requirements for different UE HS-DSCH categories. In this section we discuss more in detail how the new optional improved minimum performance requirements based on LMMSE chip-level equaliser and receiver diversity could be introduced. 

The existing HSDPA minimum requirements are divided into three main categories and corresponding sections in TS25.101; 

· HS-DSCH demodulation requirements (FRC), 

· Channel Quality Indicator (CQI) requirements and 

· HS-SCCH detection requirements. 

Section 9.2 includes the Fixed Reference Channel (FRC) requirements, which verify the UE HS-DSCH demodulation performance, including HARQ and multicode reception, for each UE category in different propagation conditions. This section is divided to sub-sections corresponding of each transmit diversity option. The requirements for the accuracy and compliance of CQI reporting in AWGN and fading conditions are defined in Section 9.3. Similarly as the section of the HS-DSCH demodulation requirements this section includes also sub-sections for different transmit diversity options. Finally Section 9.4 includes the requirements for HS-SCCH detection with single transmit antenna and Open Loop transmit diversity. 

Fixed Reference Channel requirements

The enhanced Type 2 performance requirements for H-SET6 were extended to cover the same propagation conditions as Categories 1-6. New requirements were created for Îor/Ioc value of 10dB and the existing H-SET3 minimum performance requirements were used for the cases with Îor/Ioc value of 0dB. Similar approach could be taken for the new type 3 enhanced performance requirements. This could be done by defining new performance requirement for the scenarios where the improved requirements are seen the most advantageous and in other case we could rely on the existing Type 1 requirements.  Also similarly as in case of the enhanced Type 2 requirements the need and feasibility of transmit diversity requirements should be evaluated. It is also proposed that the requirement scenarios would be similar to those used earlier. The exact test points might need to be reconsidered in order to ensure similar operation point as with 5 code FRC test cases.

CQI reporting

The current Channel Quality Indicator reporting requirements apply similarly to all UE categories including also enhanced Type 1 and Type 2 performance requirements. As the current CQI requirements can be seen to be independent of the actual receiver demodulation performance, focusing on the testing of UE CQI reporting compliance and accuracy, it is not seen any need to create new separate requirements. It is proposed to verify only that the existing CQI reporting minimum performance requirements are applicable and can be acceptably used.

HS-SCCH

The enhanced Type 1 HS-SCCH performance requirements are defined in Pedestrian A and in Vehicular A with Îor/Ioc value of 0dB. The HS-SCCH spreading factor is higher than the spreading factor used on HS-PDSCH making it less susceptible to intra-cell interference. Therefore the additional gains provided by LMMSE chip level equaliser combined with receiver diversity compared to MRC with receiver diversity  in the given conditions is limited. It is proposed that the Type 1 enhanced performance requirements would be applied for HS-SCCH. However, the final decisions on whether any changes to the requirements are needed should be done based on the simulation work.

4. Conclusion

In this document we have presented a proposal for simulation assumptions and initial simulation cases for the work item ‘Improved Performance Requirements for HSDPA UE based on Rx Diversity (type 1) & LMMSE equalizer (type 2)’. The simulation assumptions are proposed to be the same as the ones used in defining the Rel-6 Type 1 and Type 2 HSDPA UE performance enhancements. 

We propose that 

1) The same simulation assumptions as used for the earlier work are used.

2) Similarly as in case of Type 2 requirements it is proposed that these new enhanced HS-DSCH demodulation performance requirements for UE the Category 7 and 8 (10 code capability) are extended to cover the same propagation conditions as Categories 1-6.

3) The final set of new enhanced FRC requirements to be specified (single link, open and closed loop transmit diversity) should be agreed based on ideal simulation results.

4) As the existing CQI requirements are independent of receiver structure the earlier requirements should apply. However, the applicability could be verified with simulations.

5) The need for new HS-SCCH requirements is determined based on simulation results.
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Annex A: Simulation assumptions

Table A.1. Link level simulation assumptions.

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channel
	H-Set 6 as outlined in Annex A of 25.101v6

	HSDPA control channels present
	HS-SCCH set size is 4.

	DL DPCH reference channel
	12.2kbps DL measurement reference channel as outlined in 25.101.

	DL DPCH closed loop power control
	Off.

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

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

	Channel ray mapping
	Nearest Tc/P spaced delay (1/ Tc is the chip rate) – P specified above

	SRRC pulse shaping
	On

	Propagation channel types
	ITU PA3, ITU PB3, ITU VA30, ITU VA120 (profiles as described in [4])

	Propagation channel update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Max number of transmissions per H-ARQ process
	4

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

	ACK/NACK feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	Receiver structure
	LMMSE chip-level equalizer with receiver diversity 

	Number of UE antenna inputs
	2

	UE antenna correlation coefficient
	0

	Equaliser length
	40 taps (20 chips long with 2 samples per chip)

	Equalizer update rate
	1 time per slot for PA3, PB3 and VA30, 512 chips for VA120.

	Noise variance in equaliser
	Ideally known





































































































































































































