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1 INTRODUCTION

Document Tdoc: TSGR1#3(99)187, titled “Improvements to Site Selection Diversity Transmission (SSDT)”, describes possible problem scenarios that can be experienced by networks supporting SSDT, and a number of solutions to improve system performance in such operating conditions. While, generally, any proposal to further improve the system performance is appreciated, we, as the original proponents of SSDT, believe that the main proposed improvement will degrade the SSDT performance gain, with the other suggestion requiring much further work before it can be accepted as a viable system solution.  This document describes the fundamental problem with the suggested modifications and attempts to better describe SSDT operation for clarification. 

2 Summary of the problem scenario and proposed solution

The problem scenario is identified as one where the reverse link to the primary cell (primary cell being the cell selected by UE for transmission of data for the duration of next frame), for high interference reasons, suffers excess TPC errors. This means that the forward link transmissions of DPCCH/DPDCH may be carried out with an incorrect power level, which could lead to high BER/FER of the transmitted data, at UE side. The suggested solution is based on the fact that the cell broadcasts (on BCCH) of the uplink interference floor at the cell site, can be used to select the primary cell with the appropriate reverse link and an acceptable TPC error-rate. This performance disparity of the forward and reverse links of a given cell, it is argued, is caused by “large amount of uplink only packet traffic over RACH and/or presence of a strong interferer operating on the adjacent carrier in a neighbour uncoordinated network”.  

In our view, while the knowledge of the uplink CIR is highly desirable, the suggested solution is NOT appropriate due to the following facts:

1) The uplink interference floor at the cell site, broadcast on the BCCH, does not indicate the cell site CIR of a particular mobile. While some UEs may be enjoying good CIR, others could be in a severe multipath fade, suffering inadequate CIR, with the same uplink interference floor at the cell site. The downlink path loss calculation by the UE (based on forward link channels), not only will NOT help the uplink CIR estimation, it will actually cause further errors, as the multipath fading experienced by forward and reverse links of a FDD system are totally uncorrelated. Therefore the uplink CIR for the next frame can NOT be estimated from the uplink interference floor at the cell site.
2) SSDT is designed for macro-diversity transmissions, based on selection diversity, for downlink transmissions, and as such selects the best transmission path based on the CIR performance of the forward link at the UE receiver end. Selecting the primary cell on the uplink criteria would lead to a sub-optimum downlink performance, which requires excess transmission level that leads to an unnecessary downlink capacity loss.

Therefore, it can be concluded that the proposed improvement modification will lead to the definite selection of the sub-optimum forward link (requiring higher transmission power), while NOT being able to ensure a good reverse link quality.

In fact the envisaged problem scenario will not cause any problem to SSDT operation, and is resolved naturally by the SSDT operation for the following reasons. The subsequent pilot measurements (after admission of the latest cell into the active set and allocation of forward link dedicated physical channels) of the active cells are all based on the Dedicated Physical Control Channels (DPCCH). Since DPCCH is subject to the same power control as DPDCH, any loss of received power level of the primary or any other active cell transmissions, be it due to TPC errors or excess path loss, during the current frame, will be detected by the UE and automatically leads to the selection of another cell (enjoying higher dedicated pilot signal strength) for the next frame. This of course requires that all the active cells update and transmit power level P1, according to the SIR of the primary cell, so that correct comparison of the received pilot levels can be carried out.

However, a fundamental question arises with the described “potential problem”, with the conventional systems (i.e. NOT SSDT). That is, following from the stated problem scenario, 

If “large amount of uplink only packet traffic over RACH and/or presence of a strong interferer operating on the adjacent carrier in a neighbour uncoordinated network” causes so much interference that the uplink TPCs are no longer valid for correct transmission on the downlink, and further, that the uplink reception also suffers, leading to an unacceptable uplink quality, what will happen to the mobiles that are NOT in soft handoff, and do not benefit from macro-diversity (70% of the mobiles)?

Does the described “potential problem” lead to an inadequate reverse and, as deducted by document TSGR1#3(99)187, an unacceptable forward link quality of the mobiles, NOT in soft handoff? Does it mean that, since these mobiles do NOT benefit from macro-diversity, the communication session has to be terminated, or maintained with an unacceptable quality, or cause even more network interference (thus aggravating the situation) by higher than acceptable transmission levels? Does it mean that systems subjected to the stated problem will only support UEs in soft-handoff region?

The fact is that DS-CDMA systems are interference limited, and as such require admission control on all dedicated and common channels avoiding the potential problem.

3 Futher Modifications

The final improvement modification suggested requires that the active cells periodically inform RNC as to perceived selection status. This solution would identify whether, as a result of erroneous decoding of cell ID, no cell has been assigned for the transmission of the next frame. 

While we feel such feature may be useful, there are several standing questions that need to be clarified and investigated before the adoption of such solutions.

1)The size of the problem? We do not feel that many frames will be lost as a result of missed-assignment, and the level would be well below, and contribute little to, the target FER.

2) The optimum solution? For example, if the probability of missed-assignment is very low (1 in 1000) the same task can be performed more efficiently via a layer3 message, issued by the UE, if several lost frames are detected.

4 remaining issueS raised in Document TSGR1#3(99)187

There are several other issues that were mentioned in the document. Although these points have been dealt with, as much as possible, on the reflector, it is felt that a brief note here may clarify the matter further.

Question: “Can the UE know/detect that a cell has appointed itself as primary, so as to use its signal in the data detection?”

Answer: YES, by the comparison of the DPCCH and DPDCH fields received power ratios, the presence of data field will become evident for the duration of the timeslot. Classical combining of the received signal can be used to utilise the multiple transmissions. 

Question: “What are the signals on which the UE relies for generating TPC commands in UL?”

Answer: The DPCCH of the links that carry data, either using MRC of several cells (with multiple transmissions), or MRC of the RAKE fingers, of a single cell transmission. 

5 Conclusions

It can be said in conclusion that the main proposed modification will lead to the definite selection of a sub-optimum forward link (requiring higher transmission power), while NOT being able to ensure a good reverse link quality. This will substantially degrade the system performance, leading to lower gain possible with SSDT. The second suggested modification requires much further work before it can be accepted as a viable system solution. 

In the light of the points raised above, we recommend that WG1 does NOT accept the proposed modifications. 

