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1. Introduction

There has been a lot of discussion over the Email reflector about HSDPA UE capability after previous RAN1 meeting. We propose following modification in HSDPA UE capability.

· "Maximum number of HS-DSCH codes received" and "Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI" are combined to single parameter of the combination. The low transport channel capabilities for large number of codes result in an inefficient code usage and can be removed to reduce to number of combinations.
· In the choice of transport bits parameter, we took the value of multiple of 5114 minus 24 bits. The choice of multiple of 5114 makes maximum usage of UE turbo decoder.

· "Minimum inter-TTI interval" and the proposed combination of number of code and transport channel capability can achieve similar function to limit the bit rate. We propose to include the recommendation to maximize the proposed combination of number of codes and transport channel capability. 

2. Reduction of parameter combinations

In [1] and subsequent Email discussion, Lucent proposed that the UE capability should defined in a way that prevents under-utilization of the HS-DSCH resources. A large number of UEs code multiplexed within an HS-DSCH TTI, is inefficient from the HS-SCCH overhead and scheduling point of view.

If "Maximum number of HS-DSCH codes received" and "Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI" are separated, there is a possibility to choose too many codes with a too small transport channel capability. Based on the current assumption, 7 choices for TrCH capability and 3 choices for number of codes make 21 combinations. Although UE manufacture prefer a flexible implementation, defining too many parameters and values will make the optimisation of the Node-B scheduler more complex, since many possible UE capability combinations need to be considered in making scheduling decisions, especially in case of code multiplexing. In addition, reducing the number of combination will reduce testing effort in T1. 
Therefore we propose to combine "Maximum number of HS-DSCH codes received" and "Maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI" to single parameter with a reduced number of possible combinations.
3. Choice of transport bits parameter

RAN1 already agreed to the value of "Maximum number of HS-DSCH codes received". These values are 5, 10 and 15. RAN1 also already agreed that the limitation of a maximum coding block size for turbo coded transport channels is 5114 as same as release 99. As previously discussed in [2], the multiple of 5114 can fully utilize the hardware of the turbo decoder resource in the UE.

As in release 99, we assume that the transport channel capability, "Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI", is defined at the interface point between Physical layer and MAC layer. There is a fixed CRC size of 24-bit for HS-DSCH. Thus we propose that the 24 bits are subtracted from the multiple of 5114 for not having additional complexity.

The table 1 is proposed values for a combined transport channel capability with instantaneous coding rate when the full UE capability is used. Following are additional reason of our proposal.

· In the case of 5 codes, we couldn't find good value of transport capability from coding block size. To limit as 5114 seems too small as instantaneous coding rate when full UE capability is used. So we choose same value as previous assumption.

· The data by FHT despreading can be fully used when code capability is 15. But there may be the case that UE manufacturers don't want to implement full TrCH rate turbo decoder. So we propose two parameters for 15 codes case.
Table 1. Proposed values for a combined transport channel capability 

	The combination parameter of maximum number of HS-DSCH codes received and maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI
	Instantaneous coding rate when full UE capability is used

	5 and 7176
	
[image: image1.wmf]748

.

0

5

1920

24

7200

=

´

-



	10 and 15318
	
[image: image2.wmf]798

.

0

19200

15318

10

1920

24

3

5114

=

=

´

-

´



	15 and 15318
	
[image: image3.wmf]532

.

0

28800

15318

15

1920

24

3

5114

=

=

´

-

´



	15 and 25546
	
[image: image4.wmf]887

.

0

28800

25546

15

1920

24

5

5114

=

=

´

-

´




4. Minimum inter-TTI interval
From physical layer implementation perspective it is not helpful to have larger "Minimum inter-TTI interval" than two. Since RAN1 agreed on single ack/nack timing regardless of amount of transport/physical data, one HARQ process must finish processing at fixed timing. The current assumption of Ack timing (around 5ms) is shorter than two TTI (6ms), which means processing must be finalized after two empty TTI even if there is a third empty TTI.

The receiver structure for HSDPA can roughly split in two parts, front receiver and turbo decoder. Front receiver consists of the processes for calculate LLR such as despread, rake, channel estimation or other advanced techniques. Turbo decoder consists of turbo decoder, CRC check and preparation process for the Ack/Nack. If two parts are implemented separately by mainly hardware, we assume that first receiver will be finished within 3ms. In this case, two part work simultaneously and to have value of 3 and more of "Minimum inter-TTI interval" is not meaningful. This can be shown in following figure.
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On the other hand, there is no other way to limit the bit rate of HSDPA. So we propose to keep as same as previous assumption.

5. Trade off between TrCH capability and Minimum inter-TTI interval
Regarding to limit the bit rate, same function can be achieved by "Minimum inter-TTI interval" and "The combination parameter of maximum number of HS-DSCH codes received and maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI". For example, the bit rate is almost same between 10codes with 2 inter-TTI and 5 codes with 1 inter-TTI. We think the similarity of the parameter choice by UE manufactures can Node-B scheduler makes simple. 

From the UE complexity point of view, 10 codes with 2 inter-TTI have benefit in following 4 reasons. 

· UE is not required to receive 4 first parts of HS-SCCH and HS-PDSCHs simultaneously without Nokia's proposal of the limitation of the allocation of HS-SCCH.
· Some of the algorithm for "frond-end processing" (or first decoder or first receiver) is not related with the number of codes for the actual allocation to that UE.
· The control circuit around turbo decoder will be smaller in the case of one single turbo decoder than two turbo-decoder of half bit rate.
· From scheduler point of view, this can reduce the requirement of CDM users.
So we propose to add the guidance of the choice for UE manufacture in following manner. 

If "Minimum inter-TTI interval" and "The combination parameter of maximum number of HS-DSCH codes received and maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI " achieves similar UE capability of possible bit rate, trying to maximize "The combination parameter of maximum number of HS-DSCH codes received and maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI " is recommended.

6. Conclusion
We proposed following modification in UE capability.

· "Maximum number of HS-DSCH codes received"-parameter and "Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI"-parameter are combined to single parameter with a reduced number of combinations.
· We proposed the value of transport bits parameter as the value of multiple of 5114 minus 24 bits.

· We proposed to include the guidance of the choice of UE capabilities in the specification.

In the section 8, we propose text proposal.
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----------- From here

9.1 HS-DSCH UE capability parameters

Table?. UE radio access capability parameter value ranges

	
	
	

	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	UE radio access capability parameter
	Value range

	RLC and MAC-HS parameters
	Total buffer size
	

	
	Maximum number of AM RLC entities
	

	PHY parameters

	The combination parameter of maximum number of HS-DSCH codes received and maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI

	5 and 7176,

10 and 15318,
15 and 15318,

15 and 25546



	
	Total number of soft channel bits
	[19200], [38400], [48000], [57600], [76800], [96000], [115200], [153600], [172800]

	
	Minimum inter-TTI interval
	1, 2, 3
NOTE: the interval depicts the distance from the beginning of a TTI to the beginning of the next TTI assigned to the UE


If "Minimum inter-TTI interval" and "The combination parameter of maximum number of HS-DSCH codes received and maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI " achieves similar UE capability of possible bit rate, trying to maximize "The combination parameter of maximum number of HS-DSCH codes received and maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI " is recommended.
9.2 Reference UE radio access capability combinations 

Some reference combinations for HS-DSCH capabilities are shown in Table x. These combinations are specific for HS-DSCH and are thus separate from Rel-99 combinations.

Table 1. UE radio access capability parameter combinations, DL HS-DSCH parameters

	Reference combination 
	1.2 Mbps capability
	3.6 Mbps capability
	7 Mbps capability
	10 Mbps capability

	RLC and MAC-HS parameters
	
	
	
	

	Total buffer size (kbytes)
	tbd
	tbd
	tbd
	tbd

	Maximum number of AM RLC entities

	tbd
	tbd
	tbd
	tbd

	Transport channel parameters
	
	
	
	

	Maximum number of HS-DSCH
transport-channel bits that can be received within an HS-DSCH TTI
	9600
	9600
	19200
	27200

	Physical channel parameters
	
	
	
	

	Maximum number of HS-DSCH codes received
	5 


	5
	10


	15

	Minimum inter-TTI interval
	3
	1
	1
	1

	Total number of soft channel bits
	19200
	57600
	115200
	172800


Table 2. UE radio access capability parameter combinations, DL HS-DSCH parameters

	Reference combination 
	1.2 Mbps capability
	3.6 Mbps capability
	7.7 Mbps capability
	12.3 Mbps capability

	RLC and MAC-HS parameters
	
	
	
	

	Total buffer size (kbytes)
	tbd
	tbd
	tbd
	tbd

	Maximum number of AM RLC entities

	tbd
	tbd
	tbd
	tbd

	Phy parameters
	
	
	
	

	The combination parameter of maximum number of HS-DSCH codes received and maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI
	5 and 7126

	5 and 7126
	10 and 15318

	15 and 25546

	Minimum inter-TTI interval
	3
	1
	1
	1

	Total number of soft channel bits
	19200
	57600
	115200
	172800


The limit on the minimum number of UEs within a TTI and the lowest capability UE class should be defined in such a way that prevents under-utilization of the HS-DSCH resources.
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