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1. Introduction

In the RAN Plenary meeting #29 a new work item on enhanced DCH performance requirements assuming receiver diversity combined with RAKE receiver was approved [3]. The objective of this work item is to introduce improved performance requirements for selected DCH cases based on receiver diversity and RAKE.

In this document we discuss possible requirement cases that could be developed for improved DCH performance requirements. We analyse the need of enhanced DCH performance requirements using the existing 25.101 requirements as a baseline. In the analyses we have assumed that the intention of the work is to focus on improving requirements that would be beneficial for ensuring a proper UE behaviour in realistic network deployment scenarios.

2. Demodulation Requirements 

In this section we go through the existing demodulation requirements in TS25.101 as candidates for DCH performance enhancements using receiver diversity combined with RAKE as a reference receiver structure as defined in [1]. It is our understanding that the intention of the WI is to focus on cases, which would ensure proper UE behaviour in real networks. Most of the requirement scenarios defined in the Section 8 of TS25.101 aim to verify UE demodulation performance in various propagation conditions but some of the requirements concentrate on verifying a proper UE functionality. 

In order to keep the work load reasonable and at the same time achieve the most out of the improved DCH requirements it should carefully be considered which requirement scenarios RAN4 should concentrate on.  It is to be noted that receiver diversity with assumption that the fading of the signals and AWGN signals in the receiver antenna ports are independent may lead to a situation that the requirements, which are kept unchanged, are looser than the actual UE performance with receiver diversity. This, however, is not seen as a problem if the essential requirements are revisited to ensure desired UE behaviour. When analyses the requirement cases we also try to check testing feasibility in case of improved DCH performance.

2.1 Power control in downlink

Most of the existing DCH demodulation performance requirements in 25.101 are specified without active DL power control. A fixed DPCH Ec/Ior power allocation is used in these test cases instead and the corresponding requirement is set for maximum allowable BLER level. When these requirements without DL power control were developed, there was only rather limited experience on tests with power control activated. Consequently, test cases without DL power control were considered more reliable and faster method to develop the first set of test cases. This methodology does not reflect reality and in the later releases new test cases with power control active have been developed in order to ensure a uniform UE behaviour with this essential functionality. Therefore, it is felt that when new enhanced performance requirements are developed for selected DCH cases they should include scenarios with the DL power control active. 

The Section 8.8 of 25.101 includes three different UE power control requirements; constant BLER target, initial convergence and wind-up effects. In the downlink compressed requirements of Section 8.9 the power control is also defined to be active.

The requirements for constant BLER target are defined in Section 8.8.1. These requirements verify that UE power control is able to converge to a desired quality target and the used downlink power remains below an allowed level. As discussed above it is felt that the constant BLER target requirements should be revisited and new requirements to be created in order to ensure good UE performance in real networks. 

In Section 8.8.2 the requirements for the initial convergence of UE power control are set. It is required that the downlink transmission power is converged between predefined limits in a given time. This requirement is set in static conditions. As the requirement sets a ‘lower bound’ for the allowed DPCH Ec/Ior, (i.e. the power DPCH Ec/Ior needs to be above the limit), this requirement is not applicable if improved receiver performance is assumed. This means that the requirement would need to be revisited to verify the proper limits for the DPCH Ec/Ior to allow improved UE performance. 

The requirement scenario in Section 8.8.3 is defined to ensure that UE power control does not increase it’s SIR target unnecessarily when the downlink transmit power is limited. This requirement was re-visited in Rel-6 to ensure the feasibility of the test and that the used limitation in the downlink transmission power is relative to receiver performance. Therefore the desired power limitation situation should be effective and the requirement should verify a proper wind-up behaviour even in case of improved receiver performance.

The requirements in Section 8.9 are defined to verify UE power control proper behaviour in case of compressed mode. These requirements are currently being discussed based on the proposal made in [6].  As these requirements are set to verify UE functionality and they are being changed it is premature to conclude whether these requirements need any revision. 

2.2 Demodulation of DCH in different propagation conditions

Sections 8.2.3 to 8.7.1 include DCH demodulation performance requirements in various propagation conditions and scenarios. These scenarios cover the different transmit diversity modes and soft handover conditions. Additionally Sections 8.7.2 and 8.7.3 include requirements for combining TPC commands. 

As discussed in section 2.1 of this document the requirements in Sections 8.2.3 to 8.7 do not have power control active, which means that they do not resemble actual expected network operational mode. Therefore it is felt that based on these scenarios new requirements should be set only if it is seen that the existing requirements would not be sufficient to ensure desired UE behaviour. Requirements in Section 8.3 concentrate on the receiver demodulation performance aspect. If new requirements are set based on scenarios given in 8.8.1 with power control active, new requirements based on the scenarios in Section 8.3 would only be needed if the requirements with power control active are seen insufficient to ensure good UE behaviour. Other requirements aim to verify the performance of some other UE functionalities, like requirements for moving propagation condition requirements in Section 8.4, requirements for birth-death propagation condition in Section 8.5, requirements of transmit diversity and SHO conditions in Sections 8.6 and 8.7 respectively. These scenarios would need to be evaluated a case by case to agree if new requirements are needed for these scenarios. 

Requirements set for combining of TPC commands from different radio links (of different radio link sets) defined in Section 8.7.2 and 8.7.3 would not appear to need any changes. These are verifying a certain functionality and are also set in a relative manner (8.7.3) thus should be applicable for receivers with improved performance. 

3. Receiver characteristics

Section 7 of 25.101 determines the requirements for UE receiver characteristics like sensitivity, selectivity and blocking. The requirements in Section 7 are defined based on single antenna/antenna connector assumption. In course of this work it would be beneficial to define how these requirements should be interpreted in case of multiple antenna ports/antennas.

4. Summary

In this contribution we have considered requirement cases that could be developed further for improving DCH performance requirements. In the analyses we have assumed that the intention of the work is to focus on improving requirements that would be beneficial for ensuring a proper UE behaviour in realistic network deployment scenarios. 

Below we have outlined the requirement scenarios that could be used as a basis for deciding, which cases would need to be revisited when developing improved DCH performance requirements based on receiver diversity combined with RAKE. The final decision on the set to be selected should be made when the total simulation workload of RAN4 is understood.

· Define new improved performance requirements for constant BLER target in Section 8.8.1 based on receiver diversity.

· Adjust the requirements for initial convergence of UE power control in Section 8.8.2 to allow UE to have improved performance

· Based on the understanding of requirements for other functionalities features, define new performance requirements based on receiver diversity on those (transmit diversity modes, SHO, compressed mode). 

In addition to the reviewing the scenarios listed above it should be discussed and agreed how the Receiver Characteristics requirements in Section 7 should be understood in case of multiple antenna ports/antennas.
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