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1 Introduction

Both FDD and TDD modes rely on CQI report (channel quality indicator) in order to perform link adaptation of the transmitted HS-PDSCH depending on the experienced propagation conditions.

In FDD the UE measures the received P/S-CPICH power level and based on this measurement, selects the highest CQI that would give a transport block error rate below 10%. Each CQI level corresponds to a specific transport block size with a specific number of codes, a modulation scheme and an HS-PDSCH power offset.

In TDD, the way the UE selects a CQI value according to the channel conditions is left to implementation and thus is not standardised. The UE procedure described in TS25.224v5.2.0 reads as follows

Extract from section 4.11.2:

The UE reads the HS-DSCH transmission, and makes the necessary measurements to derive a CQI that it estimates would give it the highest throughput for the allocated resources whilst still meeting a specified threshold BLER of 10%.

In TDD, the CQI consists of two fields, which recommend to the Node B a modulation scheme and a transport block size. The CQI shall be chosen so that the corresponding throughput is maximised while the block error probability is kept below a threshold value. This CQI is an indication on the channel quality experienced at the most recently received HS-PDSCH and is derived according to the resource allocation (number of codes, allocated timeslots) that has been used for the considered transmission. On the contrary to FDD, TDD CQI does not recommend at the current stage a specific number of codes nor any power offset.

2  Variable channel simulation assumptions

The following simulation assumptions are proposed. 

2.1 Simulation procedure

a) The maximum number of transmission is set to one. No HARQ functionality and no soft bit combining are simulated. The code allocation, the power allocation and the used timeslots are fixed and defined in the initial test conditions and are common to all HARQ processes.

b) During the test, the UE performs the necessary measurements and reports the last computed CQI corresponding to the last received HS-PDSCH transmission (see Annex A for CQI table) on the HS-SICH. ACK/NACK reports are also transmitted on the HS-SICH, which is supposed to be error free. 

c) The Node B emulator decodes the CQI report and transmits a new block on the HS-DSCH with the transport block size and modulation scheme recommended by the UE but with the same resource allocation for the HS-PDSCH (same codes, same timeslots, same power).  For the purpose of simulation and testing, when receiving a CQI 0 (out-of-range) the Node B emulator shall format the next HS-PDSCH transmission with the transport block size and the modulation scheme that were previously used. 

d) The Node B emulator collects ACK/NACK reports in order to compute the final BLER and the throughput, which is the ratio of the sum of correctly received transport bits over the simulation time 

2.2  Timing assumption

Under the simulation procedure shown in the previous section, it is assumed that the CQI reports are shared between all HARQ processes in order to minimise the feedback delay as shown in the following figure depicting the timing of 4 H-ARQ processes (represented by each colour). It is also assumed that all processes are allocated to a single UE.

For instance, the CQI transmitted during the HS-SICH carrying the ACK/NACK corresponding to process P1 (blue HS-SICH) shall contain the recommended transport format resource combination derived from the last received HS-PDSCH (red HS-PDSCH). Moreover this CQI is shared with process P4 (yellow) which uses this information to derive the transport block size and modulation scheme of the upcoming HS-PDSCH. With this scheme, the feedback delay is minimised which would optimise the overall performance in this case. 
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Figure 1- Time allocation for variable reference channel simulation

Finally, it should be noted that the proposed scheme and timing are compatible with the link adaptation procedure as described in RAN1 specification TS25.224 and the timing constraints as described TS25.221.

2.3 Simulation assumptions

The following simulation parameter set is proposed

	Parameter


	Assumption

	Carrier Frequency
	2 GHz

	Chip rate
	1.28 Mcps

	RX AGC
	OFF

	Transmit diversity
	OFF

	Receiver antenna diversity
	OFF

	Numerical precision
	Floating point simulation

	Fast fading model 
	Jakes spectrum

	Oversampling 
	4

	Channel ray mapping
	shifted to nearest multiple of the sampling rate

	RRC Pulse shaping filter 
	Yes

	Receiver 
	MMSE JD receiver

	Channel estimation
	Ideal multipath delay estimation and joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298, based on correlation to obtain the complex amplitudes for the path.

	Midamble
	Common midamble 

	Channel coding
	As specified in RAN1 specifications. 

	Number HS-DSCH transport channels
	1

	Tails bits 
	6 per RSC encoder

	Turbo decoding 
	MaxLogMap – 4 iterations

	Input to turbo decoder
	Soft

	First rate matching stage
	as specified in TS25.222

	Second rate matching stage
	as specified in TS25.222

	Number of H-ARQ process
	4

	Max number of transmissions per H-ARQ process
	1

	Interleaving and physical channel segmentation 
	As specified in RAN1 specifications.

	Propagation model
	Pedestrian A at 3 km/h

Pedestrian B at 3 km/h

Vehicular A at 30 km/h 

	HS-SICH 
	No error. Not simulated.

	HS-SCCH
	No error. Not simulated.


Table 1 – Simulation assumptions for variable reference channel simulations  

2.4  Resource allocation for variable channel performance requirements

During the simulation, the resources allocated by the Node B are kept constant and only the transport block size and the modulation scheme can vary between two transmissions. 

Constant simulation parameter are given in the following table

	Parameter
	Unit
	Value

	Number of TS
	-
	4

	Number of DPCHo
	-
	0

	Number of HS-PDSCH codes per timeslot
	-
	10

	HS-DSCHi_Ec/Ior
	dB
	-10

	HS-DSCH Channelization Codes*
	C(k,Q)
	C(i,16)

1(i(10
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Table 2 – Physical channel allocation for variable reference channel

3 Annex A 

The following CQI table is derived from the contents of TS25.321 v5.2.0 section 9.2.3.

	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]

	0
	NULL
	16
	543
	32
	1297
	48
	3100

	1
	240
	17
	573
	33
	1370
	49
	3274

	2
	253
	18
	605
	34
	1446
	50
	3457

	3
	267
	19
	639
	35
	1527
	51
	3650

	4
	282
	20
	675
	36
	1613
	52
	3854

	5
	298
	21
	712
	37
	1703
	53
	4070

	6
	315
	22
	752
	38
	1798
	54
	4298

	7
	332
	23
	794
	39
	1899
	55
	4538

	8
	351
	24
	839
	40
	2005
	56
	4792

	9
	370
	25
	886
	41
	2118
	57
	5060

	10
	391
	26
	936
	42
	2236
	58
	5344

	11
	413
	27
	988
	43
	2361
	59
	5643

	12
	436
	28
	1043
	44
	2493
	60
	5958

	13
	461
	29
	1102
	45
	2633
	61
	6292

	14
	487
	30
	1163
	46
	2780
	62
	6644

	15
	514
	31
	1228
	47
	2936
	63
	7016


  Table 3 - Proposed HSDPA Transport Block Sizes for 1.28 Mcps TDD, 1.4 Mb/s Capability UE







1

_1072848282.unknown

