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1 Introduction

This paper continues analysing the terminal capabilities with HSDPA and especially the relationship with the UE classes in TS 25.306 and impact of introducing HSDPA for UTRAN. In the Busan meeting several methods for realizing UE capabilities were presented [1].

The different approaches were considered to have the following pros and cons:

Number of codes:

Pro: UE implementation complexity follows the data rate rather linearly (bits to decode in TTI etc)

Con: The more granularity in this, the more complications for the DL signalling. 

Number of channels as UE capability:

Pro: Less signalling impacts, i.e. bits to indicate which codes to despread

Pro: Scheduling does not become more complicated

Con: In a TTI, processing time requirements same for all UEs regardless of the data rate

Con: Increased delay in some cases (possible time instants when UE can receive data occur more seldom)

Frequency of transmission time intervals

Pro: Less signalling impacts, i.e. bits to indicate which codes to despread

Pro: Processing time requirements loosened

Con: Even more increased delay in some cases (possible time instants when UE can receive data occur more seldom)

2 Proposed parameters for UE capability

The first assumption is that from the terminal class point of view, having HSDPA would make sense starting with 384 kbits/s class as an optional capability and then for other classes such as 768 kbps and 2 Mbps class + for one/two proposed new classes as "Yes" capability in 25.306. Considering the discussion on UE capabilities in the previous meeting, we would suggest not to change the available processing time since it would increase the delay of the HSDPA process. It is proposed that HSDPA UE capability would be realized by:

· Buffer size limitation

· Number of multicodes

3 DCH capability vs. HS-DSCH capability

With the current UE capabilities there is a dependency with the amount of data on DCH and DSCH that can be transmitted in the downlink. It is also obvious that a terminal not using HSDPA can have higher data rates on DCH than a terminal having HSDPA allocated. These capabilities cannot have any dynamic dependency since the RNC takes care of DCH scheduling and Node B takes care of HSDCH scheduling.

What should be considered is a simple approach where any UE using HSDPA will only support DCH on one code with data rate equivalent to e.g. 64 kbps class. This allows e.g. AMR or video codec together with packet data on HSDPA. 

5 Existing UE classes Capabilities with HSDPA

The table below addressed the 384 kbits/s, 768 kbits/s and 2 Mbits/s classes according to Rel'4 with the relevant parameters shown. For other classes (32, 64, 128 kbits/s) the HSDPA parameters are to be No or N/A. We propose that the maximum number of multicodes supported would not be less than 5 since this would add a lot of overhead in code multiplexing.

Table 1. Terminal radio access capability parameter combinations for downlink decoding 

	Reference combination 
	384kbps class
	768kbps class
	2048kbps class

	Physical channel parameters 
	
	
	

	Maximum number of DPCH/PDSCH codes simultaneously received (Note 2)
	3
	3
	3

	Maximum number of HS-DSCH codes received (assumed SF 16!)
	5 (16-QAM)

5 (QPSK)
	5 (16-QAM)

5 (QPSK)
	5 (16-QAM)

	Maximum receiver buffer size (X =max with 15 codes HS-DSCH with 16-QAM, N = number of subchannels [max = 6])
	X/18

(N=1)
	X/9

(N=2)
	X/3

(N=6)

	Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH), higher value with DSCH support.
	19200

	28800
	57600

	Support of Physical DSCH
	Yes
	Yes
	Yes

	Support of Physical HS-DSCH
	Yes/No
	Yes/No
	Yes

	Support of 64 QAM modulation
	No
	No
	No


Note 1: In case of HS-DSCH is active, then DCH capability is as with 64 kbits/s class. 



Note 2: In case HS-DSCH is in use, only one code with DCH is supported (along with the HS-DSCH control and HS-DSCH itself).

Even though the TTI length as does not directly impact most of the UE capability figures,  the maximum number of bits received during one HS-DSCH TTI changes. A 10 ms TTI increases the number of bits to be processed quintuple over a 2 ms TTI. 

6 New UE classes

For the new HSDPA capabilities, the following new classes are proposed:

5 Mbits/s and 10 Mbits/s (or 4, 7 & 10 Mbits/s classes) with the following notes:

5 Mbits/s class has 10 multicodes supported, 10 Mbits/s has additional 5 codes supported, i.e. 15.

These classes are to be refined further, but the main principle is to use 2 Mbits/s parameters as well as the added HSDPA parameters as discussed above.

Table 2. Terminal radio access capability parameter combinations for downlink decoding for new UE classes 

	Reference combination 
	5 Mbps class
	10 Mbps class

	Physical channel parameters 
	
	

	Maximum number of DPCH/PDSCH codes simultaneously received (Note 2)
	3
	3

	Maximum number of HS-DSCH codes received (assumed SF 16!)
	10 (16-QAM)


	15 (16-QAM)

	Maximum receiver buffer size (X =max with 15 codes HS-DSCH with 16-QAM, N = number of subchannels [max = 6])
	2X/3
	X

	Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH), higher value with DSCH support.
	144000

	288000

	Support of Physical DSCH
	Yes
	Yes

	Support of Physical HS-DSCH
	Yes
	Yes

	Support of 64 QAM modulation
	No
	No


Note 1: In case of HS-DSCH is active, then DCH capability is as with 64 kbits/s class. 



Note 2: In case HS-DSCH is in use, only one code with DCH is supported (along with the HS-DSCH control and HS-DSCH itself).

6 Conclusions

This contribution suggests some starting assumptions on the UE capability classes with HSDPA. The figures in the tables presented are for discussion and are not meant to be specific proposals for values. However, at this stage it would be appropriate to decide on what new physical channel parameters would be defined for HSDPA UE capability.
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