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1
Introduction

Content of this contribution is already available in RAN2 in R2-085046 and R2-085050.
UE categories for dual cell HSDPA operation were discussed in Jeju 3GPP RAN WG meeting in [1] and [2]. It seems that in general seen proposals were quite well in line with each other. Purpose of this paper is to discuss some details related to dual cell UE categories and provide draft CR to add UE categories to specification.
2
Discussion

In [2] it was proposed that UE categories similar to MIMO ones (15, 16, 19 and 20) are adopted to dual cell HSDPA. This approach would make it easier to support both MIMO and dual cell in UEs. Also 16QAM categories are proposed to facilitate memory efficient implementation of dual cell UEs. Proposed categories are shown in Table 1. 

Table 1 Proposed dual cell UE 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
NOTE 1
	Total number of soft channel bits

	Supported modulations without MIMO operation
	Supported modulations simultaneous with MIMO operation

	Category 21
	15
	1
	23370
	345600
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)

	Category 22 
	15
	1
	27952
	345600
	
	

	Category 23
	15
	1
	35280
	518400
	QPSK, 16QAM, 64QAM
	

	Category 24
	15
	1
	42192
	518400
	
	


Same CQI-tables can be used for these categories as are used for corresponding MIMO categories in single stream case. In addition, this would mean that the same L2 capabilities as for categories 15, 16, 19 and 20 would be supported, as shown in tables 2 and 3.

Table 2 RLC and MAC-hs parameters for proposed dual cell HSDPA categories
	HS-DSCH category
	Maximum number of AM RLC entities 
	Minimum total RLC AM and MAC-hs buffer size [kBytes] 

	Category 21
	8
	400

	Category 22
	8
	400

	Category 23
	8
	600

	Category 24
	8
	600


Table 3 Total RLC and MAC-hs parameters for proposed dual cell UE categories
	 HS-DSCH category

E-DCH category
	Categories 13 and 14

[kBytes]
	Categories 15, 16, 21 and 22
[kBytes]
	Categories 17 and 18

[kBytes]
	Categories 19, 20, 23 and 24 [kBytes]

	Category 1
	-
	-
	-
	-

	Categories 2 and 3
	-
	-
	-
	-

	Category 5
	400
	-
	-
	-

	Category 4
	400
	400
	400
	-

	Category 6
	400
	500
	500
	750

	Category 7
	500
	500
	500
	1000


In Jeju meeting code rate limitation for dual cell UEs was also discussed. To make code rate limitation in dual cell case as similar to single cell as possible it is proposed that limitation is applied in lower 64QAM category whenever 64QAM is used.
3 Conclusions

It is proposed that UE categories for dual cell HSDPA are discussed and decided. Accompanying CR (formal CR found in [3]) is proposed to be agreed in RAN2.
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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
NOTE 1
	Total number of soft channel bits

	Supported modulations without MIMO operation
	Supported modulations simultaneous with MIMO operation

	Category 1
	5
	3
	7298
	19200
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)

	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
	QPSK
	

	Category 12
	5
	1
	3630
	28800
	
	

	Category 13
	15
	1
	35280
	259200
	QPSK, 16QAM, 64QAM
	

	Category 14
	15
	1
	42192
	259200
	
	

	Category 15
	15
	1
	23370
	345600
	QPSK, 16QAM

	Category 16
	15
	1
	27952
	345600
	

	Category 17 NOTE 2
	15
	1
	35280
	259200
	QPSK, 16QAM, 64QAM
	–

	
	
	
	23370
	345600
	–
	QPSK, 16QAM

	Category 18 NOTE 3
	15
	1
	42192
	259200
	QPSK, 16QAM, 64QAM
	–

	
	
	
	27952
	345600
	–
	QPSK, 16QAM

	Category 19
	15
	1
	35280
	518400
	QPSK, 16QAM, 64QAM

	Category 20
	15
	1
	42192
	518400
	

	Category 21
	15
	1
	23370
	345600
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)

	Category 22
	15
	1
	27952
	345600
	
	

	Category 23
	15
	1
	35280
	518400
	QPSK, 16QAM, 64QAM
	

	Category 24
	15
	1
	42192
	518400
	
	



For any category, in addition to the requirements in Table 5.1a, an HS-SCCH less capable UE shall allocate 24960 raw channel bits for HS-SCCH less operation in order to buffer the last 13 subframes and 13599 soft channel bits to receive 3 parallel HARQ processes.

UE Categories 1 to 4 and Category 11 do not support HS-DSCH reception in CELL_FACH, CELL_PCH or URA_PCH states.
UEs of Category 13 are only required to support code rates up to 0.823 when 64QAM is used, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in [9]. For other modulation formats, this restriction does not apply.
UEs of Category 15 are only required to support code rates up to 0.823 for 16QAM when two transport blocks are received in the same TTI, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in [9]. For other modulation formats or when a single transport block is received, this restriction does not apply.
UEs of Category 23 are only required to support code rates up to 0.823 when 64QAM is used, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in [9]. For other modulation formats, this restriction does not apply.
A UE that supports categories greater or equal to category 13, also supports E-DPDCH.
A UE that supports categories greater or equal to category 13, also supports MAC-ehs.
UEs of categories 13, 15, 17 or 19 also support category 9 when MAC-ehs is configured.

UEs of categories 14, 16, 18 or 20 also support category 10 when MAC-ehs is configured.

NOTE 1:
Depending on the HS-DSCH configuration, the indicated maximum number of bits of an HS-DSCH transport block does not have to correspond exactly to an entry in the transport block size table to be applied [9].
NOTE 2:
A UE of category 17 supports the physical capabilities of categories 13 and 15, but not simultaneously. The first row of category 17 in table 5.1a specifies the capabilities when MIMO is not configured and the capabilities of category 13 apply, the second row specifies the capabilities when MIMO is configured and the capabilities of category 15 apply.

NOTE 3:
A UE of category 18 supports the physical capabilities of categories 14 and 16, but not simultaneously. The first row of category 18 in table 5.1a specifies the capabilities when MIMO is not configured and the capabilities of category 14 apply, the second row specifies the capabilities when MIMO is configured and the capabilities of category 16 apply.

Table 5.1b: RLC and MAC-hs parameters for FDD HS-DSCH physical layer categories

	HS-DSCH category
	Maximum number of AM RLC entities 
	Minimum total RLC AM and MAC-hs buffer size [kBytes] 

	Category 1
	6
	50

	Category 2
	6
	50

	Category 3
	6
	50

	Category 4
	6
	50

	Category 5 
	6
	50

	Category 6
	6
	50

	Category 7
	8
	100

	Category 8
	8
	100

	Category 9
	8
	150

	Category 10
	8
	150

	Category 11
	6
	50

	Category 12
	6
	50

	Category 13
	8
	300

	Category 14
	8
	300

	Category 15
	8
	400

	Category 16
	8
	400

	Category 17
	8
	400

	Category 18
	8
	400

	Category 19
	8
	600

	Category 20
	8
	600

	Category 21
	8
	400

	Category 22
	8
	400

	Category 23
	8
	600

	Category 24
	8
	600


…text omitted…
Table 5.1h: Total RLC and MAC-hs parameters for FDD HS-DSCH and E-DCH physical layer categories

These values reflect the total buffer sizes of HS-DSCH and E-DCH categories for simultaneous HS-DSCH/E-DCH operation.

	 HS-DSCH category

E-DCH category
	Categories 1 to 4

[kBytes]
	Categories 5 and 6

[kBytes]
	Categories 7 and 8

[kBytes]
	Category 9

[kBytes]
	Category 

10

[kBytes]
	Category 11 

[kBytes]
	Category 

12

[kBytes]

	Category 1
	100
	100
	200
	300
	300
	50
	50

	Categories 2 and 3
	100
	150
	200
	300
	300
	50
	100

	Category 5
	100
	150
	200
	300
	300
	100
	100

	Category 4
	-
	150
	300
	300
	400
	100
	100

	Category 6
	-
	200
	300
	400
	400
	150
	150

	Category 7
	-
	300
	300
	400
	500
	200
	200


	 HS-DSCH category

E-DCH category
	Categories 13 and 14

[kBytes]
	Categories 15, 16, 21 and 22
[kBytes]
	Categories 17 and 18

[kBytes]
	Categories 19, 20, 23 and 24 [kBytes]

	Category 1
	-
	-
	-
	-

	Categories 2 and 3
	-
	-
	-
	-

	Category 5
	400
	-
	-
	-

	Category 4
	400
	400
	400
	-

	Category 6
	400
	500
	500
	750

	Category 7
	500
	500
	500
	1000


NOTE:
Maximum number of AM RLC entities for simultaneous HS-DSCH/E-DCH operation is defined in Table 5.1b.
…text omitted…
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