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1. Introduction

In this contribution we propose a way forward for open items regarding UE category definition for the new HS-DSCH and E-DCH categories defined in RAN2#57. 
2. Discussion

2.1. MIMO and DL 64QAM categories
2.1.1. Stand alone categories

The introduction of 5 new categories for HS-DSCH and E-DCH has already been agreed in order to support MIMO and HOM. Also, if we follow the existing principle of separate reporting for E-DCH and HS-DSCH categories, the support of UL 16QAM in relation to MIMO or DL 64QAM is not in question.

The support of combined and simultaneous MIMO and DL 64QAM operation is not in the scope of release 7 and thus not discussed in this document. 

The support of combined and mutually exclusive MIMO and DL 64QAM operation however is in the scope of release 7 and cannot be currently advertised by UEs if the existing RRC principles of advertising UE capability are kept unchanged. A simple method for advertising UE support for this case is to create at least one new HS-DSCH category.
The L1 (max. number of codes, inter-TTI interval, max. transport block size and number of soft channel bits) and L2 (RLC AM and MAC-hs buffer size, max. number of RLC entities) parameters for an HS-DSCH category supporting MIMO and DL 64QAM (with mutually exclusive operation) would be similar to the highest MIMO category.

Proposal 1: create one HS-DSCH category for combined MIMO and DL64QAM with mutually exclusive operation
2.1.2. Buffering requirement


When buffering requirements for MIMO and DL 64QAM were presented in RAN2#57 it was noticed that the buffering requirements were smaller for MIMO than for DL 64QAM although the data rate is larger. The discrepancy was tracked down to a difference in the method used to compute buffering requirements in release 5 and release 6. In order to resolve the discrepancy we propose to use the release 6 method described in [1] and [2] and summarized below.
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Where:

· RTT = 150ms

· Rate is expressed in Mbps

· For HS-DSCH and E-DCH category definitions, it corresponds; respectively; to the DL and UL data rates.
· For the combined HS-DSCH and E-DCH category definition, it corresponds to the sum of the UL and DL rates.
The RRC signalled values are [10, 50, 100, 150, 200, 300, 400, 500, 750, 1000], expressed in kBytes. According to [1] and [2], the mapping to the RRC signalled values was mostly quantized down, except for the very first values.
Proposal 2: Update MIMO buffering requirement with method used in release 6. A CR for this proposal has been produced in [3].
2.2. MIMO and DL 64QAM Maximum Transport Block sizes

In [6], RAN1 informed RAN2 about the maximum transport block sizes that have been derived for the newly introduced categories supporting MIMO and 64QAM. 
The highest number defined for 64QAM is 42196 which doesn’t correspond to the maximum value derived in Annex A of 25.321 (which is 43128). The reason for the discrepancy is the value derived in MAC assumes a code rate closer to 1 than what was assumed in RAN1. 
Proposal 3: Update the byte aligned TBS in MAC to match the RAN1 maximum TBS.
2.3. Joint HSDPA and
HSUPA categories
With the addition of 5 new HSDPA categories (2 for MIMO, 2 for 64QAM and 1 for a combined MIMO-64QAM UE) and one new HSUPA category (for 16QAM) there is a total of 12 different maximum data rates for the HSDPA and 6 different data rates for HSUPA (see tables 1 and 2).
	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
	Maximum number of HS-DSCH transport blocks received within an HS-DSCH TTI
	Total number of soft channel bits
	Maximum Data Rate

	Category 1
	5
	3
	7298
	1
	19200
	1216333

	Category 2
	5
	3
	7298
	1
	28800
	1216333

	Category 3
	5
	2
	7298
	1
	28800
	1824500

	Category 4
	5
	2
	7298
	1
	38400
	1824500

	Category 5
	5
	1
	7298
	1
	57600
	3649000

	Category 6
	5
	1
	7298
	1
	67200
	3649000

	Category 7
	10
	1
	14411
	1
	115200
	7205500

	Category 8
	10
	1
	14411
	1
	134400
	7205500

	Category 9
	15
	1
	20251
	1
	172800
	10125500

	Category 10
	15
	1
	27952
	1
	172800
	13976000

	Category 11
	5
	2
	3630
	1
	14400
	907500

	Category 12
	5
	1
	3630
	1
	28800
	1815000

	Category 13
	15
	1
	34800
	1
	259200
	17400000

	Category 14
	15
	1
	42196
	1
	259200
	21098000

	Category 15
	15
	1
	23370
	2
	345600
	23370000

	Category 16
	15
	1
	27952
	2
	345600
	27952000

	Category 17
	15
	1
	27952
	2
	345600
	27952000


Table 1: HS-DSCH categories
	E-DCH category
	Maximum number of E-DCH codes transmitted
	Minimum spreading factor
	Support for 10 and 2 ms TTI EDCH
	Maximum number of bits of an E-DCH transport block transmitted within a 10 ms E-DCH TTI
	Maximum number of bits of an E-DCH transport block transmitted within a 2 ms E-DCH TTI
	Maximum Data Rate

	Category 1
	1
	SF4
	10 ms TTI only
	7110
	0
	711000

	Category 2
	2
	SF4
	10 ms and 2ms TTI
	14484
	2798
	1448400

	Category 3
	2
	SF4
	10 ms TTI only
	14484
	0
	1448400

	Category 4
	2
	SF2
	10 ms and 2ms TTI
	20000
	5772
	2886000

	Category 5
	2
	SF2
	10 ms TTI only
	20000
	0
	2000000

	Category 6
	4
	SF2
	10 ms and 2ms TTI
	20000
	11484
	5742000

	Category 7
	4
	SF2
	10ms and 2 ms TTI
	20000
	22996
	11498000


Table 2: E-DCH Categories

In order to characterize all possible HSDPA-HSUPA possible UE categories, 72 combinations need to be specified. This number is quite large and covers an extensive range of maximum DL/UL rate ratios as described in table 3 where the maximum DL rate to maximum UL rate is given for all 72 combinations of HSDPA-HSUPA UEs.

	HS-DSCH category
	11
	1 and 2
	12
	3 and 4
	5 and 6
	7 and 8
	9
	10
	13
	14
	15
	16 and 17

	E-DCH category
	
	
	
	
	
	
	
	
	
	
	
	

	1
	1.3
	1.7
	2.6
	2.6
	5.1
	10.1
	14.2
	19.7
	24.5
	29.7
	32.9
	39.3

	2 and 3
	0.63
	0.84
	1.3
	1.3
	2.5
	5.0
	7.0
	9.6
	12.0
	14.6
	16.1
	19.3

	5
	0.45
	0.61
	0.91
	0.91
	1.8
	3.6
	5.1
	7.0
	8.7
	10.5
	11.7
	14.0

	4
	0.31
	0.42
	0.63
	0.63
	1.3
	2.5
	3.5
	4.8
	6.0
	7.3
	8.1
	9.7

	6
	0.16
	0.21
	0.32
	0.32
	0.64
	1.3
	1.8
	2.4
	3.0
	3.7
	4.1
	4.9

	7
	0.08
	0.11
	0.16
	0.16
	0.32
	0.63
	0.88
	1.2
	1.5
	1.8
	2.0
	2.4


Table 3: DL/UL maximum rate ratios
The following can be noted about table 3:

· The rows and columns are ordered in increasing data rate (this impacts columns 11 and 12 and row 5)

· DL/UL maximum rate ratios range from 0.1 to ~40

· In Release 6, a minimum rate ratio of 0.6 was partially enforced (highlighted in red in table 3)

· No maximum rate ratio was enforced although in Release 7, rate ratios above 20 are introduced

For the new HSDPA and HSUPA categories added in release 7 we propose to carry the existing restrictions over. We also note that since the traffic generated by internet services is typically asymmetric but it is not always asymmetric and the asymmetry is not consistent (the direction and severity of the asymmetry depends on the service) it seems reasonable to also limit the maximum rate ratio. 
In table 4 we carry out the recommendation that is proposed and limit the maximum rate ratio to 10 (the newly restricted combinations are highlighted in red).

	HS-DSCH category
	11
	1 and 2
	12
	3 and 4
	5 and 6
	7 and 8
	9
	10
	13
	14
	15
	16 and 17

	E-DCH category
	
	
	
	
	
	
	
	
	
	
	
	

	1
	1.3
	1.7
	2.6
	2.6
	5.1
	10.1
	14.2
	19.7
	24.5
	29.7
	32.9
	39.3

	2 and 3
	0.63
	0.84
	1.3
	1.3
	2.5
	5.0
	7.0
	9.6
	12.0
	14.6
	16.1
	19.3

	5
	0.45
	0.61
	0.91
	0.91
	1.8
	3.6
	5.1
	7.0
	8.7
	10.5
	11.7
	14.0

	4
	0.31
	0.42
	0.63
	0.63
	1.3
	2.5
	3.5
	4.8
	6.0
	7.3
	8.1
	9.7

	6
	0.16
	0.21
	0.32
	0.32
	0.64
	1.3
	1.8
	2.4
	3.0
	3.7
	4.1
	4.9

	7
	0.08
	0.11
	0.16
	0.16
	0.32
	0.63
	0.88
	1.2
	1.5
	1.8
	2.0
	2.4


Table 4: DL/UL maximum rate ratio for joint HS-DSCH/E-DCH categories
Proposal 4: Extend minimum rate ratio of 0.63 for release 7 categories. Introduce maximum rate ratio of 10. A CR for this proposal has been produced in [4].
In addition to specifying the valid joint HSDPA/HSUPA categories, the CR introduced in [5] specifies the RLC and MAC-hs buffering requirements for each valid category combination. In table 5 we provide the un-quantized buffering requirements according to the method specified in [1]. A similar table quantized to the RRC signaled values is proposed in table 6 and in the CR (the bold values are the values for the newly introduced release 7 categories.

	HS-DSCH category
	11
	1 and 2
	12
	3 and 4
	5 and 6
	7 and 8
	9
	10
	13
	14
	15
	16 and 17

	E-DCH category
	
	
	
	
	
	
	
	
	
	
	
	

	1
	31.4
	49.5
	53.3
	60.7
	94.1
	173.1
	238.0
	323.5
	399.6
	481.7
	532.2
	634.0

	2 and 3
	44.9
	63.0
	66.8
	74.2
	107.6
	186.6
	251.5
	337.0
	413.1
	495.3
	545.7
	647.5

	5
	55.0
	73.1
	76.9
	84.3
	117.7
	196.7
	261.6
	347.1
	423.2
	505.4
	555.8
	657.6

	4
	71.2
	89.4
	93.2
	100.5
	133.9
	212.9
	277.8
	363.3
	439.4
	521.6
	572.1
	673.8

	6
	123.5
	141.7
	145.5
	152.8
	186.2
	265.2
	330.1
	415.6
	491.7
	573.9
	624.3
	726.1

	7
	228.9
	247.1
	250.9
	258.2
	291.6
	370.6
	435.5
	521.0
	597.1
	679.3
	729.7
	831.5


Table 5: Un-quantized RLC and MAC-hs buffer size for joint HS-DSCH/E-DCH categories
	HS-DSCH category
	11
	1 and 2
	12
	3 and 4
	5 and 6
	7 and 8
	9
	10
	13
	14
	15
	16 and 17

	E-DCH category
	
	
	
	
	
	
	
	
	
	
	
	

	1
	50
	100
	50
	100
	100
	-
	-
	-
	-
	-
	-
	-

	2 and 3
	50
	100
	100
	100
	150
	200
	300
	300
	-
	-
	-
	-

	5
	-
	-
	100
	100
	150
	200
	300
	300
	400
	-
	-
	-

	4
	-
	-
	-
	-
	150
	300
	300
	400
	400
	500
	500
	750

	6
	-
	-
	-
	-
	200
	300
	400
	400
	500
	500
	750
	750

	7
	-
	-
	-
	-
	-
	400
	400
	500
	500
	750
	750
	1000


Table 6: Quantized RLC and MAC-hs buffer size for joint HS-DSCH/E-DCH categories
Proposal 5: Adopt Table 6 for the total RLC and MAC-hs buffer sizes. A CR for this proposal has been produced in [4].
3. Conclusion

We propose to discuss the following proposals:
Proposal 1: create one HS-DSCH category for combined MIMO and DL64QAM with mutually exclusive operation.

Proposal 2: Update MIMO buffering requirement with method used in release 6.

Proposal 3: Extend minimum rate ratio of 0.63 for release 7 categories. Introduce maximum rate ratio of 10.

Proposal 4: Adopt Table 6 for the total RLC and MAC-hs buffer sizes.
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