Page 1



3GPP TSG-RAN WG2 meeting #51




R2-060520
13-17 February 2006





Denver, Colorado, USA
Agenda item:
11.2
Source: 
Qualcomm Europe
Title: 
HSDPA Category Alignment
Document for:

Discussion, Decision

1. Introduction
The set of HSDPA transport block sizes were designed without taking any assumption on the size of the MAC-d PDUs it carries which results in some level of padding.
The amount of padding is in general acceptable although some extra care should be taken when the maximum Transport Block Size is defined for UE categories.

In this contribution we investigate how the maximum Transport Block Sizes for all HSDPA UE categories (defined in [1]) fit with the most frequently used RLC PDU sizes of 336 and 656 bits.

2. Discussion

In table 1 the FDD HS-DSCH physical layer categories are shown and in table 2, their alignment with the 336 and 656 bits PDUs is shown.

Table 1: 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


Table 2: Fitting of 336 and 656-bit RLC PDUs into maximum TBS of HSDPA categories
	336 bits RLC PDU

	HS-DSCH category
	Maximum TBS
	Number of 336-bit RLC PDUs
	Number of Padding Bits
	Number of 336-bit RLC PDUs if next TBS is used
	Number of padding bits if next TBS is used

	Category 1
	7298
	21
	221
	22
	17

	Category 2 
	7298
	21
	221
	22
	17

	Category 3
	7298
	21
	221
	22
	17

	Category 4
	7298
	21
	221
	22
	17

	Category 5 
	7298
	21
	221
	22
	17

	Category 6
	7298
	21
	221
	22
	17

	Category 7
	14411
	42
	278
	43
	202

	Category 8
	14411
	42
	278
	43
	202

	Category 9
	20251
	60
	70
	61
	100

	Category 10
	27952
	83
	43
	NA
	NA

	Category 11
	3630
	10
	249
	10
	314

	Category 12
	3630
	10
	249
	10
	314

	656 bits RLC PDU

	HS-DSCH category
	Maximum TBS
	Number of 656-bit RLC PDUs
	Number of Padding Bits
	Number of 656-bit RLC PDUs if next TBS is used
	Number of padding bits if next TBS is used

	Category 1
	7298
	11
	61
	11
	193

	Category 2 
	7298
	11
	61
	11
	193

	Category 3
	7298
	11
	61
	11
	193

	Category 4
	7298
	11
	61
	11
	193

	Category 5 
	7298
	11
	61
	11
	193

	Category 6
	7298
	11
	61
	11
	193

	Category 7
	14411
	21
	614
	22
	218

	Category 8
	14411
	21
	614
	22
	218

	Category 9
	20251
	30
	550
	31
	260

	Category 10
	27952
	42
	379
	NA
	NA

	Category 11
	3630
	5
	329
	5
	394

	Category 12
	3630
	5
	329
	5
	394


In table 2 one can observe that although fitting a multiple of 336 or 656 bit RLC PDUs always results in some padding, some UE categories could benefit if the maximum Transport Block Size was incremented to the next quantized TBS as defined in [2].
In the following table we assess the impact of increasing the maximum TBS to the next quantized TBS for each category:

Table 3: Summary

	HS-DSCH category 
	Additional PDUs
	Additional Data-rate (kbps)
	Padding Reduction (bits)

	Categories 1 to 6
	336-bits
	Yes
	160
	204

	
	656-bits
	No
	0
	-132

	Categories 7 and 8
	336-bits
	Yes
	160
	76

	
	656-bits
	Yes
	320
	396

	Categories 9 
	336-bits
	Yes
	160
	-30

	
	656-bits
	Yes
	320
	290

	Category 10
	336-bits
	NA
	0
	NA

	
	656-bits
	NA
	0
	NA

	Category 11 and 12
	336-bits
	No
	0
	-65

	
	656-bits
	No
	0
	-65


Table 3 summarizing the method described above shows that for HSDPA categories 10 to 12, no improvement is expected. For categories 1 to 6 an improvement is expected for the 336-bits scenario only and would result in an additional 132 bits of padding for the 656-bits scenario. Category 9 shows some improvement although the 336-bits scenario would suffer from an additional 30 bits of padding. Finally, the categories which would definitely benefit from such a change would be categories 7 and 8 which would be able to increase their effective peak data rate as well as lower their padding for both 336-bits and 656-bits scenarios.
3. Conclusion

In this contribution we investigated the alignment of the maximum TBS for all HSDPA categories to the likely scenario of a single traffic flow using 336-bits or 656-bits RLC PDUs. 
We found that increasing the maximum TBS for HSDPA categories 7 and 8 to the next quantized value (from 14411 to 14671) would allow the UE to transmit an additional PDU and at the same time reduce the amount of padding.

In the appended CR, the changes to 25.306 Release 6 are described, however if agreeable by the group, this CR can be applicable to Release 5.
4. References

[1] 3GPP TS 25.306 UE Radio Access Capabilities
[2] 3GPP TS 25.321 Medium Access Control
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