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1. Introduction

In this document, we propose to update UE category in following points.

1. Sorting of the category in descending order of the bit rate and the complexity. 

2. Two different values of HARQ buffer for each code and inter-TTI processing combinations.

In this document, we propose to update categories step by step. Table 1 is current categories. Table 2 is sorted categories. Table 3 is the proposal to have two different values for HARQ buffers.

2. Discussion

2.1 Sorting the category

We think the order of current category is rather messy. Therefore we propose to change in descending order of the possible bit rate and the complexity. The category 1 is the most complex but the highest bit rate terminal. Table 1 shows current physical layer categories and table 2 shows our proposal. We think the bracket of the maximum number of HS-DSCH transport channel bits received within an HS-DSCH TTI in category 11 in current table is reasonable as a maximum class of UE in release 5. So we also propose to remove the bracket of this.

Table 1. Current FDD HS-DSCH physical layer categories

	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of HS-DSCH transport-channel bits received within an HS-DSCH TTI
	Total number of soft channel bits

	Category 1
	15
	1
	20456
	172800

	Category 2
	10
	1
	14600
	115200

	Category 3
	5
	1
	7300
	57600

	Category 4
	5
	2
	7300
	28000

	Category 5
	5
	3
	7300
	19200

	Category 6
	10
	1
	14600
	153600

	Category 7
	5
	1
	7300
	96000

	Category 8
	5
	1
	7300
	76800

	Category 9
	5
	3
	7300
	48000

	Category 10
	5
	3
	7300
	38400

	Category 11
	15
	1
	[28800]
	172800


Table 2.  Sorted FDD HS-DSCH physical layer categories

	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of HS-DSCH transport-channel bits received within an HS-DSCH TTI
	Total number of soft channel bits


	Category 1
	15
	1
	28800
	172800(=28800x6)

	Category 2
	15
	1
	20456
	172800(=28800x6)

	Category 3
	10
	1
	14600
	153600(=19200x8)

	Category 4
	10
	1
	14600
	115200(=19200x6)

	Category 5
	5
	1
	7300
	96000(=9600x10)

	Category 6
	5
	1
	7300
	76800(=9600x8)

	Category 7
	5
	1
	7300
	57600(=9600x6)

	Category 8
	5
	2
	7300
	28000(=9600x2.92)

	Category 9
	5
	3
	7300
	48000 (=9600x5)

	Category 10
	5
	3
	7300
	38400 (=9600x4)

	Category 11
	5
	3
	7300
	19200(=9600x2)


2.2 Two different values of HARQ buffer
In table 2, we added how total number of soft channel bits is expressed in multiple of physical channel bits. For example, in case of category 7 in table 2, the physical channel bits in each HARQ process is expressed as 9600 bits and 6 is multiplied for the value of total number of soft channel bits. Six is the number of HARQ process when all the data is assigned to this UE in case of inter-TTI=1. This means 6 HARQ processing with Chase combining can be used when the soft channel bits memory equally divided by RRC.

Now we find that 5 codes with inter-TTI =1 and 5 codes with inter-TTI=3 each have 3 choices but 5 codes with inter-TTI=2 has only 1 choice of HARQ buffer. The inter-TTI=2 have a character of simple implementation and efficient hardware resource when UE is designed with front receiver and turbo decoder [1]. We don't see the specific reason of inter-TTI=1 and 3 only have 3 choices and inter-TTI=2 have 1 choice. We propose each codes and inter-TTI combination have two choices of soft buffer. One is minimum for Chase combining for fully continuous transmission in case of HARQ buffer equally divided and the other is having additional soft buffer for IR. In case of inter-TTI is 2 or 3, fully continuous transmission means fully maximum transmission with the limitation of inter-TTI. As the additional buffer size for IR, we propose one additional amount of physical channel bits.

Currently the HARQ buffer value for inter-TTI=2 does not have multiple of physical channel bits. So we also propose to update this values as similar to the other values.

We support the proposal of [2][3] which count CRC size and code block size in HS-DSCH TrCH bit capability parameter. So this modification is also captured.

Table 3 is the proposal of capturing above discussion.

Table 3.  Proposal of FDD HS-DSCH physical layer categories

	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of HS-DSCH transport-channel bits received within an HS-DSCH TTI
	Total number of soft channel bits


	Category 1
	15
	1
	28776
	201600(=28800x7)

	Category 2
	15
	1
	20432
	172800(=28800x6)

	Category 3
	10
	1
	14600
	134400(=19200x7)

	Category 4
	10
	1
	14600
	115200(=19200x6)

	Category 5
	5
	1
	7300
	67200(=9600x7)

	Category 6  
	5
	1
	7300
	57600(=9600x6)

	Category 7
	5
	2
	7300
	38400(=9600x4)

	Category 8
	5
	2
	7300
	28800(=9600x3)

	Category 9
	5
	3
	7300
	28800(=9600x3)

	Category 10
	5
	3
	7300
	19200(=9600x2)


3. Conclusion

We proposed UE capability category as described in table 3 and to send LS to RAN2.
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1. Possible UE radio access capability parameter settings

2.1 5.1
Value ranges

Table 5.1: UE radio access capability parameter value ranges

	
	UE radio access capability parameter
	Value range

	PDCP parameters
	Support for RFC 2507
	Yes/No

	
	Support for RFC 3095
	Yes/No

	
	Support for loss-less SRNS relocation
	Yes/No

	
	Maximum header compression context space
	512, 1024, 2048, 4096, 8192 bytes

	RLC and MAC-hs parameters
	Total RLC AM and MAC-hs buffer size
	2, 10, 50, 100, 150, 500, 1000 kBytes

	
	Maximum number of AM entities
	3, 4, 5, 6, 8, 16, 30

	PHY parameters
	Transport channel parameters in downlink
	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum number of simultaneous transport channels
	4, 8, 16, 32

	
	
	Maximum number of simultaneous CCTrCH 
	1, 2, 3, 4, 5, 6, 7, 8

	
	
	Maximum total number of transport blocks received within TTIs that end within the same 10 ms interval
	4, 8, 16, 32, 48, 64, 96, 128, 256, 512

	
	
	Maximum number of TFC
	16, 32, 48, 64, 96, 128, 256, 512, 1024

	
	
	Maximum number of TF
	32, 64, 128, 256, 512, 1024

	
	
	Support for turbo decoding
	Yes/No

	
	Transport channel parameters in uplink
	Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum number of simultaneous transport channels
	2, 4, 8, 16, 32

	
	
	Maximum number of simultaneous CCTrCH of DCH type (TDD only) 
	1, 2, 3, 4, 5, 6, 7, 8

	
	
	Maximum total number of transport blocks transmitted within TTIs that start at the same time
	2, 4, 8, 16, 32, 48, 64, 96, 128, 256, 512

	
	
	Maximum number of TFC
	4, 8, 16, 32, 48, 64, 96, 128, 256, 512, 1024

	
	
	Maximum number of TF
	32, 64, 128, 256, 512, 1024

	
	
	Support for turbo encoding
	Yes/No

	
	FDD Physical channel parameters in downlink
	Maximum number of DPCH/PDSCH codes to be simultaneously received
	1, 2, 3, 4, 5, 6, 7, 8

	
	
	Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH)
	600, 1200, 2400, 3600, 4800, 7200, 9600, 14400, 19200, 28800, 38400, 48000, 57600, 67200, 76800

	
	
	Support for SF 512
	Yes/No

	
	
	Support of PDSCH
	Yes/No

	
	
	Support of HS-PDSCH
	Yes/No

	
	
	Simultaneous reception of SCCPCH and DPCH
	Yes/No

	
	
	Simultaneous reception of SCCPCH, DPCH and PDSCH
	Yes/No

	
	
	Maximum number of simultaneous S-CCPCH radio links
	1

NOTE:
Only the value 1 is part of this release of the specification 

	
	
	Support of dedicated pilots for channel estimation
	Yes/No

	
	FDD Physical channel parameters in uplink
	Maximum number of DPDCH bits transmitted per 10 ms
	600, 1200, 2400, 4800, 9600, 19200, 28800, 38400, 48000, 57600

	
	
	Support of PCPCH
	Yes/No

	
	TDD 3.84 Mcps physical channel parameters in downlink
	Maximum number of timeslots per frame
	1..14

	
	
	Maximum number of physical channels per frame
	1, 2, 3..224

	
	
	Minimum SF
	16, 1

	
	
	Support of PDSCH
	Yes/No

	
	
	Maximum number of physical channels per timeslot
	1..16

	
	TDD 3.84 Mcps physical channel parameters in uplink
	Maximum Number of timeslots per frame
	1..14

	
	
	Maximum number of physical channels per timeslot
	1, 2

	
	
	Minimum SF
	16, 8, 4, 2, 1

	
	
	Support of PUSCH
	Yes/No

	
	TDD 1.28 Mcps physical channel parameters in downlink
	Maximum number of timeslots per subframe
	1..6

	
	
	Maximum number of physical channels per subframe
	1, 2, 3, …, 96

	
	
	Minimum SF
	16, 1

	
	
	Support of PDSCH
	Yes/No

	
	
	Maximum number of physical channels per timeslot
	1..16

	
	
	Support 8PSK
	Yes/No

	
	TDD 1.28 Mcps physical channel parameters in uplink
	Maximum number of timeslots per subframe
	1..6

	
	
	Maximum number of physical channels per timeslot
	1, 2

	
	
	Minimum SF
	16, 8, 4, 2, 1

	
	
	Support of 8PSK
	Yes/No

	
	
	Support of PUSCH
	Yes/No

	RF parameters
	FDD RF parameters
	UE power class


	3, 4

NOTE:
Only power classes 3 and 4 are part of this release of the specification

	
	
	Tx/Rx frequency separation


	190 MHz
174.8 MHz to 205.2 MHz
134.8 MHz to 245.2 MHz

	RF parameters
	TDD 3.84 Mcps RF parameters
	UE power class
	2, 3

NOTE:
Only power classes 2 and 3 are part of this release of the specification



	
	
	Radio frequency bands
	a), b), c), a+b), a+c), b+c), a+b+c)

	
	TDD 1.28 Mcps RF parameters 
	UE power class
	2, 3

	
	
	Radio frequency bands
	a), b), c), a+b), a+c), b+c), a+b+c)

	Multi-mode related parameters
	Support of UTRA FDD
	Yes/No

	
	Support of UTRA TDD 3.84 Mcps
	Yes/No

	
	Support of UTRA TDD 1.28 Mcps
	Yes/No

	Multi-RAT related parameters
	Support of GSM
	Yes/No (per GSM frequency band)

	
	Support of multi-carrier
	Yes/No

	UE positioning related parameters
	Standalone location method(s) supported
	Yes/No

	
	Network assisted GPS support
	Network based / UE based / Both/ None

	
	GPS reference time capable
	Yes/No

	
	Support for IPDL
	Yes/No

	
	Support for OTDOA UE based method
	Yes/No

	
	Support for Rx-Tx time difference type 2 measurement
	Yes/No

	
	Support for UE Positioning measurement validity in CELL_PCH and URA_PCH RRC states
	Yes/No

	Measurement related capabilities 
	Need for downlink compressed mode
	Yes/No (per frequency band, UTRA mode and RAT)

	
	Need for uplink compressed mode
	Yes/No (per frequency band, UTRA mode and RAT)

	General capabilities
	Access Stratum release indicator
	R99, REL-4


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 HS-DSCH transport-channel bits received within an HS-DSCH TTI
	Total number of soft channel bits


	Category 1
	15
	1
	28776
	201600

	Category 2
	15
	1
	20432
	172800

	Category 3
	10
	1
	14600
	134400

	Category 4
	10
	1
	14600
	115200

	Category 5
	5
	1
	7300
	67200

	Category 6  
	5
	1
	7300
	57600

	Category 7
	5
	2
	7300
	38400

	Category 8
	5
	2
	7300
	28800

	Category 9
	5
	3
	7300
	28800

	Category 10
	5
	3
	7300
	19200


NOTE:
More categories may be added at a later stage.

Table 5.1b: 1.28 Mcps TDD HS-DSCH physical layer categories

	HS-DSCH category
	Maximum number of HS-DSCH codes per timeslot
	Maximum number of HS-DSCH timeslots per TTI
	Maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI
	Total number of soft channel bits
	Support of SF=1 for HS-PDSCH

	Category 1
	8
	5
	7040
	28160
	No

	Category 2
	8
	5
	7040
	56320
	No

	Category 3
	8
	5
	7040
	84480
	No

	Category 4
	8
	5
	14080
	56320
	Yes

	Category 5
	8
	5
	14080
	112640
	Yes

	Category 6
	12
	5
	10228
	40912
	No

	Category 7
	12
	5
	10228
	81824
	No

	Category 8
	12
	5
	10228
	122736
	No

	Category 9
	12
	5
	14080
	56320
	Yes

	Category 10
	12
	5
	14080
	112640
	Yes

	Category 11
	16
	5
	14080
	56320
	Yes

	Category 12
	16
	5
	14080
	112640
	Yes

	Category 13
	16
	5
	14080
	168960
	Yes
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