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1. Introduction

In the last RAN4 meeting #29 RAN4 received the 'Feasibility Study for Enhanced Uplink for UTRA FDD' TR for review from RAN1 [1]. Particular RAN4 was asked to look at the topics that are its own area of expertise. It was already noted in the last meeting that the report seems to be containing some issues that RAN4 has been dealing with before. We have now reviewed the TR and would like RAN4 to consider our findings.  We also propose a response LS to be sent to RAN1.

2. Discussion

The document discusses the E-DCH issues that we consider important from RAN4’s perspective. The first sub-section discusses the evaluation of TFC selection criteria. The PAR related issues are discussion in the second sub-section. Finally, in the third sub-section we discuss potential increase of interference and interference spikes.

2.1 TFC selection at the UE maximum power

In the Feasibility Study for Enhanced Uplink for UTRA FDD TR, RAN1 has defined that TFC selection method should also be modelled in the new schemes proposed for E-DCH, unless there is a clear reason why it can/should not be included. Furthermore, the TR states that the parameters should be the same, or at least similar (e.g. TFCS), as defined in the reference case. Hence, different scheduling schemes can be viewed as management of the TFC selection in the UE. They mainly differ in how the Node B can influence this process and the associated signalling requirements. 

RAN1 is also considering an introduction of shorter TTI length (2 ms) for E-DCH. However, it is not quite clear from the SI TR whether TFC selection is also assumed to be working on a 2ms basis. It is important to note that when RAN4 defined the existing TFC selection requirements for power limited situation, some relaxation were requested to the proposed requirements due to too demanding time-domain operations. For this reason the following sentence was added to the TFC selection requirements of TS25.133:

The evaluation of the Elimination criterion and the Recovery criterion shall be performed at least once per radio frame. 

The whole TFC selection procedure and requirements have created extensive discussions both in RAN4 and RAN2. Furthermore, for finalising the concept in Release 99 several liaison statements were exchanged between these two working groups. Thus, in order to avoid over optimistic performance estimates we feel that these practical limitations should be considered in an early phase of development of E-DCH concepts.

2.2 PAR

RAN4 has discussed how to meet the ACLR requirements in Release 5 when a new code channel HS-DPCCH is introduced. As indicated in the LS to RAN1, RAN4 considered that in some cases, where HS-DPCCH is transmitted, approximately 2dB reduction of maximum transmit power is needed with worst case DPCCH/DPDCH/HS-DPCCH gain factor combination in order to meet the ACLR requirements.  Typically in real networks 2dB reduction at the maximum power is rarely needed since the gain factor combinations that produce the highest need for power reduction are not frequently used and different proposals on how beta factor dependent maximum power reduction could de utilized have been presented.

The RAN1 results show that 99.9 % PAR is around 3.1 dB for the case 3, (Case 3: Structure when E-DCH , DCH and EDPCCH and HS-DPCCH are time multiplexed) and there is only one BPSK code channel with SF(4 (384kbit/s or lower user data rate). Similarly the PAR is around 3.6dB if the case 2 is used instead. (Case 2: Structure when E-DCH, DCH and EDPCCH are time Multiplexed). These results look very much the same as what has been shown in RAN4, so this is a good cross–check. In case of E-DCH the RAN1 results show that 99.9 % PAR is up to 4.7-4.9 dB if all channels are code multiplexed, i.e. the case 1. See [3] and [4] sections 8.4.2 and 9.5.1.1. However, as shown in RAN4 99.9% PAR is not sufficient metric for estimating how much more linear transmitter is needed. Instead, it is also necessary to understand the probability of power levels exceeding the average power. Depending on a selected E-DCH concept and data rates increase in linearity requirements may be significant. 

Since there seems to exist a solution where further reduction of maximum transmit power can be avoided in E-DCH, it should be discussed, whether the time multiplexing of different code channels to the same channel, e.g. case 2, could be seen as a good way forward for defining uplink channel structure for E-DCH.

If the number of separate code channels is minimised in the E-DCH concept, it means that the need for maximum transmit power reduction can even be the same as in release 5. Hence, we feel that RAN1 should carefully evaluate this whole PAR issue before deciding the final concept for E-DCH. Otherwise later on we might end up looking for similar solutions for E-DCH as we are currently doing for HS-DPCCH but in this case the impact may be significant. When we reviewed the latest version of the E-DCH TR we could not find the same PAR analyses for E-DCH as RAN4 has now done for HS-DPCCH.  In order to optimise the E-DCH concept as whole it would be important to make this kind of evaluation already at this stage. 

2.3 Interference issues

In the past some concerns were raised in RAN4 about potential capacity and QoS impacts caused by bursty nature of compressed mode transmission. The issue was carefully studied and it was found out that with a sensible usage of compressed mode, impact on WCDMA capacity is negligible. However, such usage assumptions may not be applicable to fast Node B controlled uplink scheduling techniques. Thus, we feel that also in case of E-DCH, this issue should carefully be analysed before finalising E-DCH concepts and parameters.

Since E-DCH service is not just occurring occasionally in a controlled manner and there is not a clear mechanism to control interference due to transmission of high amount data over short period of time (e.g., over 2 ms TTI), the usage of E-DCH may cause noticeable degradation to the system performance. In order to avoid the problem, the whole issue should be investigated. However, when looking at the TR, it seems that no dedicated study has been made on the subject. Hence, we would like to draw RAN1’s attention on this potential problem, which may eat up the gains that E-DCH is planned to give. 

We have listed here some related issues that should also be considered when analysing the impacts of increased interference:

· Typically frequent and large power steps in the uplink transmission will cause additional uplink interference and increase to uplink noise rise variance. 

· For shorter TTI, the frequency of change in data rate is expected to be higher. 

· The shorter the scheduling period, the more frequent the data rate changes.

· The larger the change of data rate, the larger the power step. If we assume the same amount of data being transmitted in one TTI regardless of the length of TTI, the power step size is larger for a shorter TTI.
We feel that this potential interference problem in case of E-DCH requires thorough sensitivity analyses for different network loads, different number of users and mixture of different type of traffic sources in order to understand the complete picture. Based on our previous experience from the RAN4 system studies all these aspects may have a significant impact on achievable system gains although the first impression may be that there is not any problem. 

3. Conclusions 

In case of TFC selection for E-DCH, the topics, like how often the algorithm should function, should be discussed and analysed already in the concept development phase. In order to minimise the impacts of PAR, the multiplexing solution should be selected so that the reduction in the maximum transmit power is minimised as it will ensure the maximum coverage area for each bit rate to be served. Finally, potential interference problems should be analysed in different environment using several different parameter combinations in order to understand the full dynamics of the potential problem. 

We propose that a response LS would be sent to RAN1 asking RAN1 to carefully consider these problematic issues that we have discussed in this document. We also propose that RAN4 offers RAN1 its expertise on these specific areas if RAN1 considers it necessary. A LS proposal can be found in the document [2].
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