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1
Introduction

In RAN1 meetings #47bis and #48 some propositions to HSDPA 64QAM categories are done [1], [2] and [3]. All proposals include two 64QAM categories with different maximum transport block sizes. Purpose of lower category is to provide possibility to implement less complex UE, which is still capable of benefiting from 64QAM. This purpose is not entirely fulfilled since both categories allow code rate to approach unity and thus similar radio performance is required. In this document we propose a method which allows the lower 64QAM UE category radio performance requirements to stand somewhere in between the requirements of the current category 10 HSDPA and the higher 64QAM UE category. At the same time the peak data rate of lower 64QAM UE category could be somewhat increased. This proposal is expected to make a fast introduction of the 64QAM feature more feasible and would enable a speedy time to market when at the same time giving somewhat higher 64QAM lower category peak data rate.
Link simulation results in [4] are showing that SNR required for reception of 64QAM is several dBs higher than 16QAM. On the other hand figures given in [5] about signal impairments in practical implementation show that the higher SNR sets significantly higher EVM requirements for UE, thus leading to significantly tighter performance requirements to the 64QAM UE than is currently required from any 16QAM UE category.
2
Proposal
Transport block size in is 25.321 calculated as follows:

1: First index parameter kt is calculated: kt = ki + k0,i.
2: Then TBS is calculated as:

If kt < 40
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end
Proposal is to limit value ki so that code rate remains below certain value. Code rate 0.85 corresponding limit 54 is used here. It is here assumed that code rate 0.85 is low enough so that some coding gain can be achieved, although perhaps even lower value could also be used instead. Thus TBS calculation becomes:
· if modulation is 64QAM, UE category is lower HSDPA 64QAM category and ki ≥ 54

ki = 54

· Steps 1 and 2 as defined in 25.321
This approach could also be used in 16QAM MIMO case. It is also suggested that maximum transport block size for lower category could be set to 36564 as limit by code rate instead of 30570 as proposed in [2] and [3]. Thus maximum throughput would increase from 15.3Mbps to 18.3Mbps. Proposed category table is as follows:
Table 5.1a: FDD HS-DSCH physical layer categories
	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
	36564
	259200

	Category 14
	15
	1
	42196
	259200



UEs of Categories 11 and 12 support QPSK only.
UEs of Categories 1 to 10 support QPSK and 16QAM only. 
3 Conclusions

New approach for HSDPA 64QAM lower category was presented allowing the introduction of 64QAM to have somewhat less severe impact to the UE performance requirements. The same mechanism could be applied with 16QAM HSDPA MIMO in order to have a lower step from single stream UE receiver requirements to the MIMO UE receiver requirements for the lower MIMO UE category.
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