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1. Introduction

So far RAN WG4 has had one HSDPA contribution discussing the impacts of HSDPA to RAN WG4 rel-5 specifications [1]. The intention of this paper is initiate the discussions regarding the performance requirements of the UE for the HS-DSCH demodulation, which was listed in [1] as one of the items to be studied in RAN WG4.

In this paper we propose measurement channels, propagation conditions and some other HSDPA related parameters to be used for HS-DSCH demodulation performance tests. If RAN WG4 is able to agree on these assumptions then it is possible for interested companies to start doing simulations for this item in order to agree the requirements to be inputted into TS 25.101.

2. Simulation assumptions 

Table 1 defines the test set up for HSDPA while using the connection referred as 768 kbps capability in [1], whereas Table 2 defines more general simulation assumptions. 

Two tests are proposed. One test with static channel with high peak data rate and the other one in fading channel with lower peak data rate. The static test set up would provide 1200 kbps peak rate connection but in real scenarios the AMC and HARQ will reduce the true bit rate. The adaptive coding and modulation (AMC) is not used in these tests in order to simplify the assumptions. This can be achieved by signalling only the specific modulation and coding scheme (MCS
) independent of the request of the mobile. 

The output of simulations is throughput on HS-DSCH where throughput is defined as an average number of packets that have been received without errors on HS-DSCH multiplied by a number of bits per packet [kbps]. This also means that the final requirement on HS-DSCH demodulation test will be defined in terms of throughput and not BER or BLER as have been the case with other tests in TS 25.101 so far.

Figure 1 and 2 demonstrate the channel encoding process for HS-DSCH for static and fading tests. Figures 3 and 4 show the throughput curves for the proposed HS-DSCH tests. 

Table 1. HSDPA Parameters.

	Parameter 
	Value
	Comment

	HSDPA capability class [2] 
	768kbps capability
	

	number of HARQ processes [2]
	2
	

	HARQ scheme
	bit level Chase combining
	Chase combining was chosen since Incremental Redundancy schemes are not finalised in the RAN WG1

	number of HS-DSCH code channels [2]
	5 and 1
	STATIC test: 5

FADING test: 1

In static channel UE can receive more bits than in fading channel

	AMC
	disabled by using only one MCS
	One MCS per test is defined

	modulation
	16-QAM
	Just recently RAN WG1 has decided that QPSK and 16 QAM will be used for HSDPA in rel-5. Since 16-QAM is a new modulation method it was chosen for these tests.

	turbo coding rate
	¾ and ½ 
	STATIC test: ¾ 

FADING test: ½

These rates are both new in REL-5 so having two tests with different rates verify the performance of the turbo decoder in the UE.

	bits in transport block
	1200 bits and 240 bits
	STATIC test: 1200 bits

FADING test: 240 bits

Derived from the assumption that 1 transport block should fit the lowest MCS (QPSK with ¼ coding) [3]

	Number of transport channels in HS-DSCH
	1
	Only one transport channel supported at a time on HS-DSCH

	Transport blocks in TTI
	6 and 4
	STATIC test: 6

FADING test:: 4

	Code blocks in TTI
	2 and 1
	STATIC test: 2

FADING test: 1

	CRC
	24bits
	Only 1 CRC for TTI


Table 2. Simulation Assumptions.

	Parameter
	Assumption
	Comment

	Chip Rate
	3.84 Mcps
	

	Number of bits in AD converter
	Floating point simulations
	

	AGC
	OFF
	

	Channel Estimation
	Ideal
	

	Downlink PC on associated DPCH
	OFF
	PC not needed in the test. PC would make test just more complex.

	Number of samples per chip
	1
	This means also that no pulse shaping is used.

	Propagation Conditions
	Static and  Case 1

As specified in Annex B of [4] Note that path delays in Case 1 have been moved to positions that are integer number of chips. The reason for this is the number of samples per chip used in simulations (1).
	Two tests are planned. One in static channel and the other with fading channel  (Case 1)

	Receiver
	Conventional Rake, where fingers equal to number of taps in propagation condition models
	

	PCCPCH
	Random symbols transmitted, ignored in a receiver
	

	PICH
	Random symbols transmitted, ignored in a receiver
	

	DCCH
	Random symbols transmitted, ignored in a receiver
	

	TFCI
	Random symbols, ignored in a receiver but it is assumed that receiver gets error free reception of TFCI information. 
	

	Associated DPCH 
	12.2 kbps configuration for DTCH as specified in Annex A of [4] (see also [2]), Random symbols transmitted, ignored in a receiver
	The DPCH will contain DTCH, HI and DCCH but the structure of the HI to be defined by WG1

	SHCCH
	structure TBD , Random symbols transmitted, ignored in a receiver 
	no decision by WG1 yet

	HS-DSCH
	as in [5] and Table 1
	

	HS-DSCH duty cycle
	1/3
	Every 3rd HS-DSCH TTI is received by UE under test. This assumption fullfills peak processing load limitations and also the HARQ delays. 

Note that parameter 
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	Signalling error percentage (HI and SHCCH detection)
	0
	The signalling is assumed error  free in the simulations
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 values
	15 dB in static and fading tests
	Relatively high G can be defined because referred MCS should be selected only if good channel conditions exist.

	P-CPICH_Ec/Ior
	-10 dB [4]
	

	P-CCPCH_Ec/Ior
	-12 dB [4]
	

	SCH_Ec/Ior
	-12 dB [4]
	

	PICH_Ec/Ior
	-15 dB [4]
	

	Associated DPCH_Ec/Ior
	-13 dB
	This is set to be high enough so that signalling error percentage is zero.

	SHCCH_Ec/Ior
	TBD
	This needs to be set high enough so that signalling error percentage is zero. 

	HARQ feedback error rate
	0
	Error free signalling assumed in uplink

	HS-DSCH_Ec/Ior
	-8.5 dB and 

-12.0 dB
	STATIC test: 8.5 dB

FADING test: -12.0 dB
Values correspond power levels approximately at 30% BLER at first transmission. 30 % was chosen since it somewhat typical value used in RAN WG1 and the throughput curve is not saturated with this value.

See figures 3 and 4 for throughput curves as the function of HS-DSCH_Ec/Ior ratio and figures 5 and 6 for measured BLER at first transmission

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one [4]
	

	2nd Interleaver type
	TBD
	Totally open in RAN WG1. Affects to results and should be specified by RAN WG1 before doing final simulations in RAN WG4
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Figure 1. Encoding of HSDPA TTI with coding rate1/2 and 1 code, static test [3].
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Figure 2. Encoding of HSDPA TTI [3] with coding rate ¾ and 5 codes, fading test.
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Figure 3. HS-DSCH throughput, static test.
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Figure 4. HS-DSCH throughput, fading test.
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Figure 5. BLER on first transmission, static test.
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Figure 6. BLER on first transmission, fading test.

3. Open Issues

Table 3 shows HSDPA related items that have not yet been solved in RAN WG1. Possible impacts of these items to RAN WG4 has been also included into same table

Table 3. Open issues which may have impact on RAN WG4 work.

	Item
	Impact on RAN WG4 

	Structure of HI
	1 In HS-DSCH demodulation test HI detection is assumed to be ideal so there should be no impact to proposed tests

2 RAN WG4 should consider the separate test for HI detection after HI structure has been frozen in RAN WG1

	Structure of SHCCH
	1 In HS-DSCH demodulation test SHCCH detection is assumed to be ideal so there should be no impact to proposed tests

2 RAN WG4 should consider the separate test for SHCCH detection after SHCCH structure has been frozen in RAN WG1

	UE capability classes
	There are several proposal for UE capability parameters and classes in RAN WG1. Maybe tests with different measurement channels are needed in RAN WG4. Now in this document only 768 kbps capability class from [2] has been assumed. 

	Incremental Redundancy (IR)
	Currently Chase Combining has been assumed in these tests. After IR methods are finalised in WG1 then some tests could be performed with IR methods. Also the decisions to be made for IR may affect to applicability of using chase combining in tests proposed in this paper.

	2nd Interleaver type
	Not decided in RAN WG1 yet. Affects to simulation results. Needs to be specified before RAN WG4 simulations.


4. Conclusions

This document proposes simulation and test assumptions for HS-DSCH demodulation performance test. RAN WG4 can use this document as a basis for further discussions.

There seem to some open issues in RAN WG1 which may affect to proposed assumptions and thus may mean that RAN WG4 is not yet able to start doing simulations for performance tests. We invite opinions from other companies to this issue as well.

However if and when RAN WG4 agrees simulation assumptions for HS-DSCH tests then interested companies can start doing simulations. After simulation results are available from multiple companies then discussions about implementation margins needed for these tests can be initiated.
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� 	Just recently RAN WG1 has stopped using the word “MCS” and they have replaced it with more appropriate word. However in this document “MCS” is still used but the latest RAN WG1 terms should be used in next documents. 
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