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1. Introduction

Several proposals on UE capabilities were presented in the last RAN1 meeting in Espoo.  To reduce the unlikely combinations of UE capability parameters, the idea of combining the multi-code capability and the maximum number of transport channel bits per TTI was given [1].  In [2], a way was given for limiting the value ranges for the parameters, which can be derived by other parameters.  As a result, the number of UE parameter combinations in the current TR 25.858 [3] is significantly reduced.

Still, there are several issues that need to be finalized in [3]:

1) The parameter of "total number of soft channel bits" is separate from the 3-tuple parameter combination, giving the impression that any of the value in its range of this parameter can be taken for a specific UE, regardless of which capability class this UE belongs to.

2) If Method 1 is adopted for the 3-tuple parameter combination, the maximum channel coding rates are widely inconsistent among the capability classes.

In this contribution, we would like to propose to combine the parameter in 1) with rest of the parameters under the UE capability classes – i.e. the 3-tuple parameter definitions.  For 2), we agree to specify the number of maximum transport channel bits as the multiple of 5114 for the highest capability class, and propose some modifications to make the coding rates be more consistent and more meaningful from channel coding standpoint.

2. Soft Channel Bits

The total number of the soft channel bits available in a UE should be related to the capability class the UE belongs to.  In Table 8 of the current version of TR 25.858, the number of the soft channel bits for each class is a value derived from other two parameters: maximum number of codes and minimum inter-TTI interval.  Actually, this derived value reflects the minimum memory requirement for UE's in that class for performing the basic soft combining algorithm – Chase combining.

When IR is to be used, more memory (than minimum requirement) is needed. The Node B may specify its so-called virtual IR buffer size in the rate matching, based on the individual UE capability in this respect.  On the other hand, the numbers smaller than the minimum number for the Chase combining (in Table 7 of [3]) are not relevant to the UE's of that class.  Accordingly, a related change in this parameter is proposed in Table 7 in Section 4.

3. Implicit Coding Rates

Currently in [3], the coding rates for the first two UE capability classes are 1 when maximum number of transport channel bits are used, whereas the coding rates for the highest two classes are 0.799 and 0.71 respectively.

Based on the constraint length of the Rel'99 turbo code, and the actual coding gain we may obtain by turbo coding with certain coding rate (see Figure 1), we propose that the actual coding rates, when the maximum permissible transport channel bits are used, should not exceed 0.75 (or 3/4).  In other words, we propose to reduce the maximum numbers of transport channel bits in the classes of 1.2M and 3.6M from 9600 to 7200, and to reduce that of [7]M class from 15342 to 14400.

With the proposed modifications, all the rates are 0.75, except that of the highest capability class being 0.71.  The exception may be justified by the benefit to some manufacturers of using the maximum turbo code block size specified by Rel'99.  It is noted that the reduction in maximum transport channel bits in [7]M class results in the block size being 4800 instead of 5114.  We think this block size difference is insignificant with respect to the turbo code performance, namely, the required bit SNR (see [4]).

Figure 1.  Performance of Turbo Codes with Different Code Rates [image: image1.wmf]
4. Conclusion

We have already made progress in reducing the number of UE capability combinations to a reasonable level.  In this contribution, we proposed to combine the parameter for the number of soft channel bits with the rest of the UE capability parameters, and make the implicit coding rates more meaningful.

It is our hope that we can soon bring this UE capability issue to a conclusion, with the simpler reference classes, which will make the conformance testing at both UE and network sides a little easier.  

5. Text Proposal

In the following, it is proposed that Section 9.1 and Section 9.2 in TR 25.858 [3] are replaced by a modified Section 9.1, and that Table 7 and Table 8 are replaced by a modified Table 7.   

9.1     
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9.1  
HS-DSCH UE capability classes and the related parameters
The UE capability classes and the related capability parameters are shown in Table 7.  These classes are specific for HS-DSCH and are thus separate from Rel 99 classes.

Table 7.  UE radio access capability parameter combinations, DL HS-DSCH parameters

	UE Reference combinations 
	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

	Phy parameters
	
	
	
	

	Maximum number of HS-DSCH codes received
	5


	5
	10

	15

	Minimum inter-TTI interval
	3
	1
	1
	1

	Maximum number of HS-DSCH transport-channel bits that can be received within an HS-DSCH TTI
	7200
	7200
	14400
	20456

	Total number of soft channel bits
	19200

[38400]*

[48000]*
	57600

[76800]*

[96000]*
	115200

[153600]*
	172800


Note *: The actual value and the number of different values are subject to further discussion.

6. References
[1] R1-02-0057, “HSDPA UE capability”, Panasonic, RAN1#23

[2] R1-02-0098, "Parameter Sets for UE Capabilities", Motorola, RAN1 #23

[3] R1-02-0199,  "High Speed Downlink Packet Access: Physical Layer Aspects", TR 25.858 v1.0.4

[4] S. Dolinar, D. Divsalar, and F. Pollara, "Code Performance as a Function of Block Size", JPL TDA Progress Report, 42-133, May 15, 1998



































