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1. Introduction 

At WG1 meeting #27 (Oulu, Finland) there was considerable and extensive discussion (e.g. [1]-[6]) on the topic of mandatory support for 16-QAM in all HSDPA-capable UE’s. However, time did not permit specific HSDPA UE capability classes to be considered as part of that discussion. This document very briefly reviews some of the issues surrounding QPSK-specific UE capability definitions for HSDPA (already assessed in some detail in e.g. [1]), and proposes a set of capability classes designed to permit flexibility in QPSK-only terminal definition and introduction, while still maintaining a clear pathway to 16-QAM HSDPA system operation.

2. Discussion

16-QAM was introduced into HSDPA as a means of increasing peak and average data rates via improved spectral efficiency. The system simulation and field performance analysis offered to RAN1#27, although mixed, tended to suggest that 16-QAM may not offer significant benefits to low-end UE’s.

16-QAM is also a new modulation scheme for UMTS. While support for 16-QAM in the UE does not appear to be a significant implementation engineering challenge, and while there do not appear to be significant problems for test equipment vendors to support 16-QAM receiver conformance testing, experience with UMTS Release-99 deployments suggests an evolutionary approach may be preferable, and a set of QPSK-only terminals definitions would promote a smoother migration to operational HSDPA systems.

3. Proposal

Accordingly, the following revised set of capability combinations for HSDPA is proposed, which includes support for QPSK-only operation for low-end UE’s based on 5-code operation.

	Revised

HS-DSCH
category
	Current

HS-DSCH

category
	Max. Avg. Bit Rate

(Mbps)
	Modulation

support
	Max.

number of HS-DSCH codes received
	Min. inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within
an HS-DSCH TTI
	Total number of soft channel bits


	Category 1
	-
	0.9
	QPSK
	5
	2
	3650
	14400

	Category 2
	-
	1.8
	QPSK
	5
	1
	3650
	28800

	Category 3
	Category 3
	1.8
	QPSK/16-QAM
	5
	2
	7300
	28800

	Category 4
	Category 4
	1.8
	QPSK/16-QAM
	5
	2
	7300
	38400

	Category 5
	Category 5
	3.6
	QPSK/16-QAM
	5
	1
	7300
	57600

	Category 6
	Category 6
	3.6
	QPSK/16-QAM
	5
	1
	7300
	67200

	Category 7
	Category 7
	7.2
	QPSK/16-QAM
	10
	1
	14600
	115200

	Category 8
	Category 8
	7.2
	QPSK/16-QAM
	10
	1
	14600
	134400

	Category 9
	Category 9
	10.2
	QPSK/16-QAM
	15
	1
	20432
	172800

	Category 10
	Category 10
	14.4
	QPSK/16-QAM
	15
	1
	28776
	172800


Table 1 - Proposed HSDPA UE Capability Classes

4. Conclusions

This paper proposes an evolution of the existing HSDPA UE capability classes to provide support for a “transition” set of QPSK-only HSDPA UE capabilities. The proposed classes permit flexible deployment and terminal engineering opportunities for UE and infrastructure vendors and system operators, while maintaining HSDPA as a globally competitive and progressive evolutionary feature of UMTS.
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