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1
Introduction

In [1] and [2], UE categories were discussed when the dual cell HSDPA operation on adjacent carriers configured. In this contribution some new UE categories are proposed. 
2
Discussion
From implementation complexity perspective, UEs with capability of MIMO shall have the capability supporting dual cell operation. So UE categories similar to MIMO ones (categories 15, 16, 19 and 20) are proposed to be adopted to dual cell. This way L2 memory requirement for dual cell is the same as for MIMO. We propose to change UE categories in TS25.306 as below.
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 or DC operation
	Supported modulations simultaneous with MIMO operation
	Supported modulations simultaneous with DC operation

	Category 1
	5
	3
	7298
	19200
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)
	Not applicable
(DC 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
NOTE 4
	15
	1
	23370
	345600
	QPSK, 16QAM
	–

	
	
	
	
	
	QPSK, 16QAM
	–
	QPSK, 16QAM

	Category 22
NOTE 5
	15
	1
	27952
	345600
	QPSK, 16QAM
	–

	
	
	
	
	
	QPSK, 16QAM
	–
	QPSK, 16QAM

	Category 23
NOTE 6
	15
	1
	35280
	259200
	QPSK, 16QAM, 64QAM
	–

	
	
	
	23370
	345600
	–
	QPSK, 16QAM
	–

	
	
	
	
	
	
	–
	QPSK, 16QAM

	Category 24
NOTE 7
	15
	1
	42192
	259200
	QPSK, 16QAM, 64QAM
	–

	
	
	
	27952
	345600
	–
	QPSK, 16QAM
	–

	
	
	
	
	
	
	–
	QPSK, 16QAM

	Category 25
NOTE 8
	15
	1
	35280
	518400
	QPSK, 16QAM, 64QAM
	–

	
	
	
	
	
	QPSK, 16QAM, 64QAM
	–
	QPSK, 16QAM, 64QAM

	Category 26
NOTE 9
	15
	1
	42192
	518400
	QPSK, 16QAM, 64QAM
	–

	
	
	
	
	
	QPSK, 16QAM, 64QAM
	–
	QPSK, 16QAM, 64QAM


NOTE 4: A UE of category 21 supports the physical capabilites of categories 15 and DC operation, but not simultaneously. The first row of category 21 in table 5.1a specifies the capabilities when DC is notconfigured and the capabilities of category 15 apply, the second row specifies the capabilities when MIMO is not configured.If DC is configured, N_max_dpdch=0 or 1 in uplink applies.
NOTE 5: A UE of category 22 supports the physical capabilites of categories 16 and DC operation, but not simultaneously. The first row of category 22 in table 5.1a specifies the capabilities when DC is not configured and the capabilities of category 16 apply, the second row specifies the capabilities when MIMO is not configured. If DC is configured, N_max_dpdch=0 or 1in uplink applies.
NOTE 6:
A UE of category 23 supports the physical capabilities of categories 13, 15 and DC operation, but not simultaneously. The first row of category 23 in table 5.1a specifies the capabilities when MIMO or DC are 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, the third row specifies the capabilities when DC is configured. If DC is configured, N_max_dpdch=0 or 1in uplink applies.
NOTE 7:
A UE of category 24 supports the physical capabilities of categories 14, 16 and DC operation, but not simultaneously. The first row of category 24 in table 5.1a specifies the capabilities when MIMO or DC are 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, the third row specifies the capabilities when DC is configured. If DC is configured, N_max_dpdch=0 or 1in uplink applies
NOTE 8: A UE of category 25 supports the physical capabilites of categories 19 and DC operation, but not simultaneously. The first row of category 25 in table 5.1a specifies the capabilities when DC is not configured and the capabilities of category 19 apply, the second row specifies the capabilities when MIMO is not configured. If DC is configured, N_max_dpdch=0 in uplink applies.
NOTE 9: A UE of category 26 supports the physical capabilites of categories 20 and DC operation, but not simultaneously. The first row of category 26 in table 5.1a specifies the capabilities when DC is not configured and the capabilities of category 20 apply, the second row specifies the capabilities when MIMO is not configured. If DC is configured, N_max_dpdch=0 in uplink applies.
3 Conclusion
It is proposed to adopt the following text proposal to the specification.
-------------------------------------------------------Start of text proposal ---------------------------------------------------------------
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 or DC operation
	Supported modulations simultaneous with MIMO operation
	Supported modulations simultaneous with DC operation

	Category 1
	5
	3
	7298
	19200
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)
	Not applicable
(DC 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
NOTE 4
	15
	1
	23370
	345600
	QPSK, 16QAM
	–

	
	
	
	
	
	QPSK, 16QAM
	–
	QPSK, 16QAM

	Category 22
NOTE 5
	15
	1
	27952
	345600
	QPSK, 16QAM
	–

	
	
	
	
	
	QPSK, 16QAM
	–
	QPSK, 16QAM

	Category 23
NOTE 6
	15
	1
	35280
	259200
	QPSK, 16QAM, 64QAM
	–

	
	
	
	23370
	345600
	–
	QPSK, 16QAM
	–

	
	
	
	
	
	
	–
	QPSK, 16QAM

	Category 24
NOTE 7
	15
	1
	42192
	259200
	QPSK, 16QAM, 64QAM
	–

	
	
	
	27952
	345600
	–
	QPSK, 16QAM
	–

	
	
	
	
	
	
	–
	QPSK, 16QAM

	Category 25
NOTE 8
	15
	1
	35280
	518400
	QPSK, 16QAM, 64QAM
	–

	
	
	
	
	
	QPSK, 16QAM, 64QAM
	–
	QPSK, 16QAM, 64QAM

	Category 26
NOTE 9
	15
	1
	42192
	518400
	QPSK, 16QAM, 64QAM
	–

	
	
	
	
	
	QPSK, 16QAM, 64QAM
	–
	QPSK, 16QAM, 64QAM


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 0.82 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 0.82 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.
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.

NOTE 4: A UE of category 21 supports the physical capabilites of categories 15 and DC operation, but not simultaneously. The first row of category 21 in table 5.1a specifies the capabilities when DC is notconfigured and the capabilities of category 15 apply, the second row specifies the capabilities when MIMO is not configured.If DC is configured, N_max_dpdch=0 or 1 in uplink applies.
NOTE 5: A UE of category 22 supports the physical capabilites of categories 16 and DC operation, but not simultaneously. The first row of category 22 in table 5.1a specifies the capabilities when DC is not configured and the capabilities of category 16 apply, the second row specifies the capabilities when MIMO is not configured. If DC is configured, N_max_dpdch=0 or 1in uplink applies.
NOTE 6:
A UE of category 23 supports the physical capabilities of categories 13, 15 and DC operation, but not simultaneously. The first row of category 23 in table 5.1a specifies the capabilities when MIMO or DC are 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, the third row specifies the capabilities when DC is configured. If DC is configured, N_max_dpdch=0 or 1in uplink applies.
NOTE 7:
A UE of category 24 supports the physical capabilities of categories 14, 16 and DC operation, but not simultaneously. The first row of category 24 in table 5.1a specifies the capabilities when MIMO or DC are 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, the third row specifies the capabilities when DC is configured. If DC is configured, N_max_dpdch=0 or 1in uplink applies
NOTE 8: A UE of category 25 supports the physical capabilites of categories 19 and DC operation, but not simultaneously. The first row of category 25 in table 5.1a specifies the capabilities when DC is not configured and the capabilities of category 19 apply, the second row specifies the capabilities when MIMO is not configured. If DC is configured, N_max_dpdch=0 in uplink applies.
NOTE 9: A UE of category 26 supports the physical capabilites of categories 20 and DC operation, but not simultaneously. The first row of category 26 in table 5.1a specifies the capabilities when DC is not configured and the capabilities of category 20 apply, the second row specifies the capabilities when MIMO is not configured. If DC is configured, N_max_dpdch=0 in uplink applies.
-----------------------------------------------------End of text proposal ------------------------------------------------------------
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