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Introduction

UE capabilities for Enhanced Uplink have not been defined yet. RAN1 should discuss the following regarding the physical layer:

· how should be materialised UE capabilities ? (e.g. categories, parameters).

· What parameters should form part of the UE capabilities for the Enhanced Uplink?

· What should be the range and granularity allowed for such parameters?

Discussion

1. General

From an operator point of view, it is far easier to manage the introduction of a functionality in the network when there is little dispersion in terms of UE capability parameters. It has been noticed that for Rel’99 the definition of UE capabilities has proven to be quite unsuitable and inefficient, making life quite difficult for operators to understand what is actually supported by the UE, and thereby making the deployment features a relatively slow and painful exercise. In particular, many parameters have been defined which have not proven to be useful differentiators of UE implementations.

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 be even more aggressive in our aim to simplify 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.

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

· The Enhanced Uplink feature should be a UE capability.

2. Requirements

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

· UE capabilities should non ambiguously indicate the network what E-DCH configuration can be supported with a minimum signalling overhead.

· 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 number of categories should be kept minimum.

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

Conclusion:

· We propose to use these requirements as guideline to work on the definition of the EUL UE capabilities.

3. Parameters

For reference, the physical layer parameters forming part of the HSDPA categories are [1]:

· maximum number of codes.

· minimum inter-TTI interval.

· maximum number of bits in a transport block.

· Total number of soft channel bits.
We believe the following parameters should be part of the UE L1 E-DCH capabilities:

Transport Channel Level

· TTI

Physical Channel Level

· Maximum number of codes / code configuration.

· Buffer size (based on 10 ms TTI).

From [2], it seems open whether the UE processing time should be part in some form of the UE category definition. We believe it would be beneficial to avoid the introduction of such parameter as this would not be beneficial from the network performance point of view (only 1 HARQ RTT requirement in the network e.g. N=3 for the 10 ms TTI). We believe this could be avoided by agreeing a unique minimum processing time.

Conclusion:

· We propose to agree upon the parameters to be considered in the E-DCH UE capabilities and agree whether each parameters needs to be part of the UE category definition.

4. 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 making it mandatory in the UE, 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.

There are two possible ways to define the TTI support:

· UE category specific via the creation of a number of additional categories supporting 2ms and 10 ms.

· independent UE capability via a signalled parameter “2ms TTI support” (any 10 ms TTI UE category would have a 2 ms + 10 ms version i.e. doubling the number of categories).

The main rationale for deploying a 2ms TTI in the network is to deliver significant improvements in performance with respect  to what can be achieved with a 10 ms TTI, hence it is not desirable to waste performance allowing low end UE to implement 2ms TTI

Conclusion: 

· We recommend that the 2 ms TTI support should be a UE category specific parameter assuming that the number of UE categories supporting 2 and 10 ms is lower than the number of UE categories support 10 ms only.

· We recommend that the support of the 2ms TTI should only be allowed for higher end E-DCH UE categories.

5. Peak Rates Vs Multicode

As shown in Table 1, along the multicode configuration supported by the UE, there is a large difference in the peak rate achieved.

Table 1: Peak rate versus E-DPDCH multicode configuration

	E-DPDCH configuration
	Peak Rate

(no coding)
	Peak Rate

(min coding 0.75)

	A
	1xSF4
	960 kbps
	720 kbps

	B
	2xSF4 or 1xSF2
	1920 kbps
	1440 kbps

	C
	4xSF4 or 2xSF2
	3840 kbps
	2880 kbps

	D
	2xSF2 + 2xSF4
	5760 kbps
	4320 kbps


We believe that Enhanced Uplink should be able to offer higher peak rates to the scheduler with respect to what is supported in Release 5 network implementations. We assume that configuration A is a fair assumption as to what would be the legacy UE capabilities for DCH. Hence we would recommend to consider configuration B as the minimum configuration supported by E-DCH UE.

Conclusion:

· E-DCH capable UE shall support as a minimum 2xSF4 (1xSF2).

6. SF2 support

As shown by many companies, the use of SF2 as an alternative to 2xSF4 allows to offer a noticeable decrease in the PAR/CM at the UE in relevant scenario. To improve the coverage of high rates we believe this is a configuration that the network should be able to exploit, hence we believe that SF2 support should be mandatory in the UE.

Conclusion:

· E-DCH capable UE shall support SF2 (not part of the UE category definition).

Conclusion

This document presents Vodafone’s views on 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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