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1 UE Capability

In RAN1 Ad Hoc on HSDPA in Sophia, it was agreed that the following parameters are considered to be the ones used to define the HSDPA UE capabilities [1]:

· Maximum number of Transport channel bits per HS-DSCH TTI

· Maximum number of soft channel bits over all HARQ processes

· Number of channelization codes (or, equivalently, number of channel modulation symbols per TTI)

· Minimum inter-TTI interval (to be considered when defining lower capability UE classes).

It was also agreed that a UE would consider only maximum of 4 HS-SCCHs. Note that UTRAN may still configure more than 4 HS-SCCHs. The maximum number of UEs that can be code multiplexed within a TTI is limited to the number of HS-SCCHs. 

The situations may arise where the Node-B needs to code-multiplex lowest capability UEs within a TTI. In order to make best use of the available resources the code-multiplexed lowest capability UEs should be able to fully use all the available resources. For example, if the maximum number of HS-SCCHs is 4, only 4 UEs can receive data in a TTI and these 4 UEs should be able to use all the HS-DSCH resources. Therefore, the lowest capability should be defined in such a way that result in no loss in capacity due to under utilization of resources.

An example of relation between the maximum number of codes that a UE support and the data rates is given in Table 1. It can be seen that for a UE class that supports a maximum of 4 codes, the UE capability needs to be defined for a maximum number of transport channel bits of 5760 and a data rate of 2.88Mb/s.  This is assuming that the lowest capability UE should be able to use 16QAM with ¾ coding rate. Note that it is possible to use a smaller number of codes than allowed by UE capability but then the number of UEs that can be code-multiplexed within a TTI should be larger as well.

Table 1 Data rates assuming 16-QAM modulation with ¾ coding rate
	Maximum number of channelization codes for the lowest capability UE class
	Maximum number of Transport channel bits per HS-DSCH TTI
	Data rate [Mb/s]

	5
	7200
	3.60

	4
	5760
	2.88

	3
	4320
	2.16

	2
	2880
	1.44


2 Conclusions

Due to the limitation on the number of UEs that can be code-multiplexed within an HS-DSCH TTI the overall HSDPA capacity may be under-utilized. This is particularly true when the code-multiplexed users are of lowest capability. Therefore, the limit on the maximum number of UEs within a TTI (i.e. number of HS-SCCHs) and the lowest capability UE class should be defined in such a way that result in maximum utilization of the HS-DSCH resources.
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