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1 Introduction

In TR25.858 [1], UE capabilities are defined for all HSDPA modes. This document discusses the rationale behind the capability parameters that are defined for 3.84Mcps TDD HSDPA in that document.

It is noted that the UE Capability definition in TR25.858 is an open issue [2]. This document suggests that the UE capabilities that were defined in TR25.858 are indeed reasonable.

2 Discussion

2.1 Bit rate classes

The target bit rate classes that should be adopted for 3.84Mcps TDD HSDPA are identical to those adopted for FDD HSDPA. These bit rates are namely 1.2 Mbps, 3.6 Mbps, 7.2 Mbps and 10.2 Mbps. The bit rate class should correspond with the rate that transport channel bits are transported over the physical layer assuming no retransmissions when a UE operates in 3.84Mcps TDD mode. 
2.2 Maximum number of HS-DSCH codes per timeslot

The implementation of the UE may be simplified or the performance of the UE may be improved if the “maximum number of HS-DSCH codes per timeslot” is constrained. The maximum number of HS-DSCH codes in a timeslot is less than or equal to the Release 99 parameter “Maximum number of physical channels per timeslot”. If the Release 99 parameter is greater than the HSDPA parameter, the extra codes may be used for HS-SCCH, or Release 99 channels such as DPCH, DSCH etc as per [3].

2.3 Maximum number of HS-DSCH timeslots per TTI

This parameter is the maximum number of timeslots that can be used for HS-DSCH transmission in a given TTI, (where the TTI is defined to be 10 ms in 3.84 Mcps TDD). This parameter states the capability of the UE in terms of its ability to receive HS-DSCH across multiple timeslots within a TTI.

In general, a UE will be capable of receiving multiple HS-DSCH timeslots within a TTI. The UE will buffer soft channel bits until the end of its allocation and then attempt to decode HS-DSCH. The UE might be constrained in the number of HS-DSCH timeslots it can receive within a TTI if it has some power limitation and is unable to operate its receiver for every timeslot within a TTI.

The consequence of limiting the maximum number of HS-DSCH timeslots that a UE can receive in a TTI is to place restrictions on the Node B scheduler. Constraints should only be put on the Node B scheduler when strictly necessary.

An FDD terminal (above the 1.2Mbps class) is able to operate its receiver in every timeslot (it is noted that only the 1.2Mbps capability class UE supports a minimum inter-TTI interval that is greater than 1). A dual-mode TDD-FDD terminal will thus be able to operate its receiver continuously; similarly, there is no reason to suggest that a 3.84Mcps TDD UE is any different in its capability to operate its receiver than an FDD UE or a 1.28Mcps TDD UE.

There should thus be no restriction on the maximum number of HS-DSCH timeslots per TTI other than a restriction based on the need for support of a beacon slot and an uplink slot. The maximum number of HS-DSCH timeslots per TTI should thus be 13. The number of timeslots actually used for HS-DSCH transmission is then a decision made by UTRAN (it is envisaged that UTRAN will usually use less than 13 timeslots for HS-DSCH transmission, but this is a decision that will be made by UTRAN manufacturers and / or operators).

2.4 Maximum number of HS-DSCH transport channel bits that can be received per TTI

The “maximum number of HS-DSCH transport channel bits that can be received per TTI” is simply defined by the bit rate class given the 10ms TTI for 3.84Mcps TDD. There is no explicit need for this parameter to be a function of the “maximum number of HS-DSCH timeslots per TTI”, “maximum number of HS-DSCH transport channel bits that can be received per TTI” or the coding rate : to do so would merely place un-necessary restrictions on the Node B scheduler. This parameter reflects the turbo decoding, de-interleaving, buffering etc. capabilities of the UE.

Simply stated :


[image: image1.wmf]ms

bitrate

N

TTI

per

bits

transport

10

_

_

_

´

=


The maximum number of HS-DSCH transport channel bits that can be received per TTI for the various bitrate classes are thus :

	Bit rate class
	Maximum number of transport channel bits that can be received per TTI

	1.2 Mbps class
	12000

	3.6 Mbps class
	36000

	7.2 Mbps class
	72000

	10.2 Mbps class
	102000


The above definitions for the maximum number of transport channel bits that can be received per TTI are in line with the FDD and 1.28Mbps TDD definitions. Furthermore, the data rates that are supported by a 3.84Mcps TDD UE are in line with the data rates supported by FDD UEs.

2.5 Total Number of Soft Channel Bits

The total number of soft channel bits can be derived from the maximum number of transport channel bits that can be received per TTI if the following assumptions are made / rules adhered to :

· The number of parallel HARQ processes is 4.

· The maximum coding rate is preferably ¾ (this rule can be broken in order to support the highest date rate class as is the case with 1.28Mcps TDD).

· The UE must always support Chase combining. A higher capability UE may additionally support incremental redundancy at its maximum data rate.

· The minimum coding rate supported by any UE is 1/3.

2.6 Support of SF=1 for HS-PDSCH

This parameter defines whether a UE can support SF=1 for HS-PDSCH. Both low end and high end UEs may either support SF=1 or not.

3 UE Capability Parameters for 3.84Mcps TDD

Given the discussion above, the following UE capability parameters may be defined. These capability parameters were used to define the UE capability in TR25.858.

	
	UE radio access capability parameter
	Value range

	
	
	Class 1
(1.2 Mbps)
	Class 2
(3.6 Mbps)
	Class 3
(7.2 Mbps)
	Class 4
(10.2 Mbps)

	PHY parameters
	Maximum number of HS-DSCH codes per timeslot
	8/12/16
	8/12/16
	16
	16

	
	Maximum number of HS-DSCH timeslots per TTI
	13
	13
	13
	13

	
	Maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI
	12000
	36000
	72000
	102000

	
	Total number of soft channel bits
	64000, 96000,  144000,  
	192000, 288000, 460000,


	384000, 460000,


	460000

	
	Support of SF=1 for HS-PDSCH
	Yes/No
	Yes/No
	Yes/No
	Yes/No


The above UE capabilities may be coalesced into “categories” if required (as per TR25.858).

4 Conclusion

This document proposes a consistent set of UE capabilities for 3.84Mcps TDD HSDPA. These capabilities are currently used in TR25.858.

The given capabilities :

· Do not place restrictions on Node B scheduling algorithms unless these are strictly necessary.

· Allow UE manufacturers sufficient scope to find “sweet-spots” for the design of dual-mode FDD-TDD terminals.

· Are consistent with UE capability definitions for FDD and 1.28Mcps TDD.

· Allow the design of 3.84Mcps TDD UEs with identical data rate capabilities to FDD UEs.
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