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1. Introduction

A proposal for a set of HS-DSCH UE capabilities for 1.28 Mcps UEs is made in this document.

2. Parameters

The following PHY parameters are proposed to be UE capabilities :

Maximum number of HS-DSCH codes per timeslot

This is the maximum number of channelisation codes that can be used for the HS-DSCH in a given downlink timeslot. Note that this parameter must be less than or equal to the R99/R4 parameter “Maximum number of physical channels per timeslot”. Where the parameter “Maximum number of physical channels per timeslot” is larger, this indicates that the UE is able to receive HS-SCCH or associated DPCH transmissions in the same timeslot as HS-PDSCHs, even if the maximum HS-DSCH code allocation for that slot is being used.

Maximum number of HS-DSCH timeslots per TTI

This is the maximum number of timeslots in a given 5 ms subframe that can be used for HS-DSCH transmissions.

Maximum number of HS-DSCH transport channel bits per TTI

This is the maximum number of transport channel bits that can be delivered to the UE in one TTI using a HS-DSCH. This is normally a function of the parameters “Maximum number of HS-DSCH codes per timeslot”, “Maximum number of HS-DSCH timeslots per TTI” and the maximum number of transport channel bits that can be carried per burst (176 for Slot Format 0 with 16-QAM modulation). However, where this number turned out to be slightly greater than an integer multiple of the maximum code block size (5114 bits), this parameter was rounded down to be equal to an integer multiple of the maximum code block size.

Support of SF=1 for HS-PDSCH

It has been found that, in some environments, the use of spreading factor 1 for the HS-PDSCH allows for a higher throughput than would the use of 16 spreading factor 16 codes. Furthermore, the complexity required in the UE to support spreading factor 1 should be less than that required to support 16 spreading factor 16 codes in a single slot. Hence it is proposed to introduce this parameter for the HS-PDSCH.

Total number of soft channel bits

This is the total number of bits that are available for HARQ process buffering. Obviously this number must be greater than or equal to the parameter “Minimum number of soft channel bits”. Options for this parameter have been chosen to be integer multiples of a defined minimum value. The minimum value allows Chase combining when the maximum throughput is being supported, and is a function of the parameter “Maximum number of HS-DSCH transport channel bits per TTI” and the minimum number of HARQ processes that must be supported. For an HS-DSCH allocation requiring 5 timeslots, a minimum of 4 processes must be supported by the UE, as is shown in Figure 1 below :
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Figure 1 : Process Timing Diagram for 1.28 Mcps HSDPA

The following RLC and MAC-hs parameters are proposed to be UE capabilities :

Total buffer size

This parameter has the same definition used in [1]. To support an RLC transmitter window size of 150 ms, a maximum of 3 re-transmissions and 4 HARQ processes, the following buffer sizes are required.

Table 1 : Total buffer size calculations

	Maximum number of HS-DSCH transport channel bits per TTI
	UE RLC DL buffer

(kbytes)
	MAC-hs reordering buffer

(kbytes)
	Total buffer size

(kbytes)

	7040
	26.4
	8.8
	35.2

	10228
	38.4
	12.8
	51.1

	14080
	52.8
	17.6
	70.4


Maximum number of AM RLC entities

This parameter has the same definition used in [2].

3. Parameter Value Ranges

The proposed parameter value ranges are summarised in Table 2. The following parameters have been grouped as categories, which define the allowed value combinations :

Maximum number of HS-DSCH codes per timeslot

Maximum number of HS-DSCH timeslots per TTI

Maximum number of HS-DSCH transport channel bits per TTI

Total number of soft channel bits

Support of SF=1 for HS-PDSCH

When selecting values for the parameters for categories which correspond to different maximum throughputs, it was considered that the implementation of the UE would be simpler if the number of supported HS-DSCH codes per timeslot was reduced rather than the number of HS-DSCH timeslots per TTI in order to reduce the maximum throughput. UE classes supporting less than 5 HS-DSCH timeslots per TTI were rejected as the maximum throughput for these was too low.

The following categories have thus been identified :

	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


Given these category definitions, the following parameter ranges can be identified for 1.28 Mcps UEs supporting HS-DSCH :

Table 2 : Proposed UE Radio Access Capability Parameter Value Ranges

	
	UE radio access capability parameter
	Value range

	RLC and MAC-HS parameters
	Total buffer size (kbytes)
	50, 100

	
	Maximum number of AM RLC entities
	6

	PHY parameters
	HS-DSCH Category
	Category 1, Category 2, Category 3, Category 4, Category 5, Category 6, Category 7, Category 8, Category 9, Category 10, Category 11, Category 12, Category 13


The options for the “Total buffer size” parameter were restricted to being existing options [4], rather than defining new values. The parameter “Maximum number of AM RLC entities” was chosen to have a value equal to the lowest value currently proposed for FDD [2].

4. UE REFERENCE CONFIGURATIONS

The following are HSDPA reference parameter combinations are proposed for 1.28 Mcps TDD.

Table 3 : Proposed UE radio access capability parameter combinations, DL HS-DSCH parameters

	Reference combination 
	1.4 Mbps
Capability
	2.0 Mbps
Capability
	2.8 Mbps
Capability

	RLC and MAC-HS parameters
	
	
	

	Total buffer size (kbytes)
	50
	50
	100

	Maximum number of AM RLC entities
	6
	6
	6

	PHY parameters
	
	
	

	HS-DSCH Category
	Category 1
	Category 6
	Category 11
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6. Text Proposal for TR 25.858

- - - - - - Start of Text Proposal Part 1, TR 25.858 V1.1.0 Section 9.1 - - - - - - -

9.1 HS-DSCH UE capability parameters

9.1.1 1.28 Mcps

For 1.28 Mcps TDD, the allowed ranges for the HS-DSCH UE capability parameters are given in Table 1 below.
Table 1 : 1.28 Mcps TDD UE Radio Access Capability Parameter Value Ranges

	
	UE radio access capability parameter
	Value range

	RLC and MAC-HS parameters
	Total buffer size (kbytes)
	50, 100

	
	Maximum number of AM RLC entities
	6

	PHY parameters
	HS-DSCH Category
	Category 1, Category 2, Category 3, Category 4, Category 5, Category 6, Category 7, Category 8, Category 9, Category 10, Category 11, Category 12, Category 13


The allowed HS-DSCH Category values are defined as follows :

	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


9.1.2 3.84 Mcps
[TBA]
- - - - - - End of Text Proposal Part 1, TR 25.858 V1.1.0 Section 9.1 - - - - - - -

- - - - - - Start of Text Proposal Part 2, TR 25.858 V1.1.0 Section 9.2 - - - - - - -

9.2
Reference UE radio access capability combinations

9.2.1 1.28 Mcps

Reference combinations for HS-DSCH capabilities are shown in Table 2 below.
Table 2 : 1.28 Mcps UE radio access capability parameter combinations, DL HS-DSCH parameters

	Reference combination 
	1.4 Mbps
Capability
	2.0 Mbps
Capability
	2.8 Mbps
Capability

	RLC and MAC-HS parameters
	
	
	

	Total buffer size (kbytes)
	50
	50
	100

	Maximum number of AM RLC entities
	6
	6
	6

	PHY parameters
	
	
	

	HS-DSCH Category
	Category 1
	Category 6
	Category 11


9.2.2 3.84 Mcps

[TBA]
- - - - - - End of Text Proposal Part 2, TR 25.858 V1.1.0 Section 9.2 - - - - - - -
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