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Introduction

In the most recent RAN plenary meeting (TSG RAN #34, Budapest, Hungary , 28 Nov - 1 Dec, 2006), 64 QAM for DL HSPA was approved as a work-item to be closed in Rel. 7 [1]. The purpose of this document is to provide some material for agreements on simulation assumptions and test cases for DL 64QAM.
UE categories and FRC
There were two contributions to the most recent RAN WG1 meeting, regarding UE-categories for 64 QAM DL, one from Motorola [2] and one from Huawei [3]. The two contributions proposes similar categories for 64 QAM DL, but with different naming. Even if there was no agreement at the time, RAN4 can still use their proposal as a working assumption to start up the discussion on test cases and simulation assumptions. The Motorola proposal has been copied into Table 1. 

Table 1. Motorola RAN1 proposal for UE-Categories supporting 64-QAM

	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI
	Total number of soft channel bits



	Category 1
	5
	3
	7298
	19200

	Category 2 
	5
	3
	7298
	28800

	Category 3
	5
	2
	7298
	28800

	Category 4
	5
	2
	7298
	38400

	Category 5 
	5
	1
	7298
	57600

	Category 6
	5
	1
	7298
	67200

	Category 7
	10
	1
	14411
	115200

	Category 8
	10
	1
	14411
	134400

	Category 9
	15
	1
	20251
	172800

	Category 10
	15
	1
	27952
	172800

	Category 11
	5
	2
	3630
	14400

	Category 12
	5
	1
	3630
	28800

	Category 13
	15
	1
	30570
	259200

	Category 14
	15
	1
	42196
	259200


As can be seen the proposal from Motorola is a straightforward extension of Categories 9 and 10, to make room for the 50% increased bitrate that comes with the fact that the number of bits are increased from 4 to 6 per symbol when increasing the modulation order from 16 to 64. From a RAN4 perspective, adding tests for presumed Categories 13 and 14 should be a straightforward extension to a testcase that tests Categories 9 and 10. However, since the current status of 25.101 is that there exists no testcase for either of the categories supporting 15 codes, we propose to add a testcase H-Set 7 as shown in Table 2 below. 
Table 2: Fixed Reference Channel H-Set 7 
	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	10549

	Inter-TTI Distance
	TTI’s
	1

	Number of HARQ Processes
	Processes
	6

	Information Bit Payload (
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)
	Bits
	21096

	Number Code Blocks
	Blocks
	5

	Binary Channel Bits Per TTI
	Bits
	34560

	Total Available SML’s in UE
	SML’s
	259200

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

	Coding Rate
	
	0.61

	Number of Physical Channel Codes
	Codes
	12

	Modulation
	
	64QAM
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Figure 1: Coding rate for Fixed reference Channel H-Set 7 (64 QAM)

Initial proposal for simulation assumptions
The performance requirements for HSDPA can be found in chapter 9 of 25.101. When it comes to performance tests, we propose to re-use the previous simulation scenarios as much as possible. Hence we propose to use the settings stated in Table 5 together with the commonly used settings in the 25.101 tables C.8, C.9 and C.10 for the simulations. Additionally, we propose to use the simulation assumptions stated in Annex A.
Table 5.  Simulation assumptions for HS-DSCH 16-QAM and 64-QAM performance tests.
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
	Test 5

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Redundancy and constellation version coding sequence
	
	{6,2,1,5}

	Maximum number of HARQ transmission
	
	4

	Note:
The HS-SCCH-1 and HS-PDSCH shall be transmitted continuously with constant power. HS-SCCH-1 shall only use the identity of the UE under test for those TTI intended for the UE.


The proposed parameter ranges to be simulated and used as a starting point have been summarized in Table 6. The simulations should cover all permutations of the listed parameters. To align the initial work from the companies, we propose to start with simulations for Advanced Receiver Type 3.
Table 6. Parameter ranges and combinations to be simulated
	Parameter


	Range of values to simulate
	Unit

	Propagation channel
	PA3
	-

	Ior/Ioc
	10, 15
	dB

	Ec/Ior
	-3, -6
	dB

	Tx diversity modes
	Single Link
	-

	Receiver types
	Advanced receiver type 2

Advanced receiver type 3
	-


Simulation Parameter Summary

Table 7: Simulation parameters for HSDPA receiver testing.

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	H-Set 7 as specified in Table 2 

	HSDPA control channels present
	HS-SCCH set size is 4

	DL DPCH reference channel
	12.2 kbps

	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 multipath 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
	Pedestrian A 3km/h, Fully uncorrelated fading between receiver branches

	Propagation channel update rate
	At least once every 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Max number of transmissions per H-ARQ process
	4

	RV sequence
	{0,2,5,6}

	ACK/NACK feedback error rate
	0%

	Antenna 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
	Advanced receiver type 2 and type 3 (LMMSE chip-level equalizer)

	Number of UE antennas
	1 for advanced receiver type 2, 2 for advanced receiver type 3

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

	Equalizer update rate
	once per slot

	Noise variance in equalizer
	Ideally known

	Number of HS-DSCH transport channels
	1
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	{10, 15} dB


Summary
RAN Plenary #34 has concluded to approve to add 64QAM to the standard. This contribution proposes the simulation scenarios to be used for deriving receiver perfomance requirements for the new modulation. 
References

[1] RP-060846, “Proposed WID for 64QAM for HSDPA”, Ericsson, Nokia, Qualcomm Europe, 3, TeliaSonera, Nortel, Cingular, Lucent, Telefónica, O2, KPN, SFR, Vodafone Alcatel, NTT DoCoMo, Siemens, T-Mobile, RAN #34, Nov 2006,  Hungary
[2] R1-070025, “64QAM for HSDPA –Necessary Changes to the Specifications”, Motorola, RAN1 #42 bis, January 2007, Italy
[3] R1-070325, "HSDPA UE categories", Huawei, RAN1 #42 bis, January 2007, Italy



































































































































































































































































































































































































3GPP


_1072850134.unknown

_1231872654.vsd
Inf. Bit Payload


CRC Addition


Turbo-Encoding
(R=1/3)


21096


Code Block
Segmentation


1st  Rate Matching


8640


Tail Bits


12


12672


4224


CRC 


24


21096


RV Selection


6912


Physical Channel
Segmentation


2880


12


9693


9600


4800



_1072848282.unknown

