1

3GPP TSG RAN WG1 meeting #40







R1-050094

Scottsdale, USA, 14th-18th February 2005
Source:
Vodafone Group, NTT DoCoMo
Title:
Proposal of UE categories for the Enhanced Uplink

Agenda Item:
9.4

Document for:
Discussion

Introduction

Initial discussions on the definition of UE categories took place during the RAN1 EUL conference call #3. In this conference call, some valuable points have been raised by manufacturers on the need for low end UE categories - e.g. for the use of VoIP - and the support of 2ms TTI to reduce delay and improve performance.
This paper provides a compromise proposal of E-DCH UE categories taking these points into account.
Discussion

1. General

From an operator point of view, it is easier to manage the introduction of a functionality in the network when there is little dispersion in terms of UE capability parameters. For HSDPA, the concept of UE categories has helped a lot simplifying the interpretation of UE capabilities by grouping set of parameters into a category. This was a good improvement, however there is still a large number of categories, some of them are proving not to be very useful e.g. categories with minimum inter-TTI interval greater than 1. Likewise for some of the categories the difference in capabilities is relatively minor: e.g. between categories 5 and 6. The number of UE categories not only impact the performance requirements and conformance testing but also generally requires the need of UE category specific handling in the deployment of the feature. Hence for EUL, we should aim at simplifying even more the UE capabilities.

As done for major features such as HSDPA, it is suitable to have the support of the feature as a UE capability. This provides a suitable level of flexibility allowing to manage independently these features.

Conclusion:

· We strongly recommend to reuse the concept of UE category for the E-DCH with a reduced number of categories.

· The Enhanced Uplink feature should be a UE capability.

2. Requirements

We believe the following requirements should be satisfied when defining UE capabilities:

· The number of categories should be kept minimum.

· UE categories should be E-DCH specific (no dependency with HSDPA).

· The parameters identified as part of a UE E-DCH category should provide significant differentiation with respect to other UE E-DCH categories i.e. to justify an additional UE category requires a significant differentiation in capabilities.

· The UE capabilities should allow at the same time reasonably early implementation and future proof implementations.
3. TTI support

The current working assumption is that the support of the 10 ms TTI is mandatory in the UE and that the support of the 2 ms TTI is optional. However whether the support of the 2 ms TTI should remain optional was left for further discussion.

Currently there is a relatively low belief that 2 ms TTI will be implemented in many networks (especially in the initial deployment phase), hence this does not seem wise to mandate the support of the 2ms TTI in all UE categories, indeed it is not suitable to mandate features for which we have not yet any confidence that UE manufacturers would be able to test them against infrastructures. However it seems that many manufacturers believe 2ms TTI will potentially have high performance especially from delay perspectives. Besides, in order to minimize the number of UE categories, it would be beneficial to only allow very few categories with 10 ms TTI only.

4. UE categories definition

Two main parameters have been identified for the characterisation of each UE category:

· maximum multicode configuration (4 possibilities: 1xSF4, 2xSF4, 2xSF2, 2xSF2+2xSF4).

· TTI (2 possibilities: 10 ms or 2 ms).

Hence based on these parameters, there would a total of 8 E-DCH categories if we were to allow all combinations. Naturally, aiming at minimising the number of UE categories means that we should end up with a number of categories lower than 8. As a compromise, we propose the following UE categories:

	Category
	Max number of E-DPDCHs
	Supported TTI values [ms]
	Maximum transport block size [bit]
	E-DCH peak data rate [Mbit/s]

	1
	1(SF4
	10
	9600 (10 ms)
	0.96

	2
	1(SF4
	2, 10
	9600 (10ms), 1920 (2ms)
	0.96

	3
	2(SF4
	10
	19200 (10 ms)
	1.92

	4
	2(SF4
	2, 10
	19200 (10 ms), 3840 (2 ms)
	1.92

	5
	2(SF2
	2, 10
	38400 (10 ms), 7680 (2 ms)
	3.84

	6
	2(SF2 + 2(SF4
	2, 10
	57600 (10 ms), 11520 (2 ms)
	5.76


Conclusion

This document presents a compromise proposal to finalise the UE capabilities for E-DCH. It is proposed to consider this is as a basis for the elaboration of the UE capabilities.
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