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1. Introduction
Node B controlled time and rate scheduling has been proposed as one candidate for the scheduling method of E-DCH [1]. It was already pointed out that there may be a problem in the time and rate scheduling especially in case of soft handoff. If a UE in soft handoff is scheduled by one Node B in active set, non-scheduling Node B(s) can’t know the transmission time of uplink E-DCH packet of the UE, which will make it impossible to get macro-diversity benefit. Situation is the same with the case of multiple scheduling Node Bs for a UE in soft handoff. If the UE decides the uplink transmission timing by a certain algorithm based on the scheduling commands from multiple Node Bs, then, the Node Bs can’t know the transmission time of the UE without a special coordination between the Node Bs. It is desirable to make use of the uplink macro-diversity in the E-DCH reception. This paper introduces possible solutions to support the macro-diversity in E-DCH. This could be also one approach to discuss the structure of uplink TFC signaling for E-DCH.

2. Possible solutions for E-DCH reception in SHO
In time and rate scheduling, as described above, some Node B(s) in active set may not know the transmission time in the E-DCH by a UE in soft handoff. This make it difficult to get a macro-diversity in E-DCH. Several possible solutions to get the macro-diversity in E-DCH are described below.

Solution 1. Do not use the time and rate scheduling for the UEs in soft handoff

This possibility is already described in [1], which notes that rate-only scheduling for E-DCH may be used for the UEs in soft handoff so that no transmission time information from a UE is required to the Node Bs in active set. This can be a simple solution in that rate-only scheduling can work only by not using the command related to transmission timing among the already required commands (for the time and rate scheduling). However, it is still to be investigated how much gain one can obtain from the time and rate scheduling in this case since large portion of the UEs will be in soft handover state especially in ‘hot spots’ and they will be out of the strict ‘time and rate’ control by Node B. 

Solution 2. UEs always transmit TFC for E-DCH

Another possibility is to let the UEs transmit ‘no data’ TFC for E-DCH when there is no transmission in E-DCH. This means that a UE always transmit TFC signal for E-DCH in uplink even when there is no transmission in E-DCH. Non-scheduling Node B(s) in active set can know the absence or existence of the transmission in E-DCH by always decoding the uplink TFC for E-DCH. With this procedure, all the Node Bs in active set can receive the uplink E-DCH data and network can obtain macro-diversity benefit. However, this solution will reduce the uplink channel capacity by the additional transmission of TFC signal and the trade-off between macro-diversity gain and uplink signaling load should be investigated further. In addition, a switching operation according to the soft handoff state may beneficial, that is, only the UEs in soft handoff transmit ‘no data’ TFC for E-DCH and UEs not in soft handoff don’t transmit TFC when there is no transmission in E-DCH.

Solution 3. Employ an error detection code for the TFC signaling for E-DCH

Finally, another possible solution is to employ an error detection code for the uplink TFC signaling for E-DCH. UEs transmit TFC signal for E-DCH only when there is transmission in E-DCH and an error checksum, e.g. CRC, is attached to the TFC information. In this case, a Node B always tries to decode the TFC information but when there is no TFC transmission it can detect the absence(or reception error) of the uplink TFC signal by testing the error checksum. Therefore Node Bs can detect the existence of the transmission in E-DCH of a UE without knowledge of the time-schedule of that UE. However, addition of an error detection code to the TFC signaling will increase the uplink load and the trade-off between macro-diversity gain and uplink signaling load should be investigated further. In addition, this operation may be switched between UEs in soft handoff and not in soft handoff, that is, only the UEs in soft handoff employ an error detection code for the TFC signaling for E-DCH. 

3. Conclusions
For the Node B time and rate scheduling algorithm, possible ways for E-DCH reception in SHO to support macro-diversity are investigated. Especially, two possible signaling structures of TFC for E-DCH are considered as possible solutions. It is proposed that the attached text is included in TR25.896 to offer more view regarding to the E-DCH reception in SHO and uplink TFC signaling structure.
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Issues Requiring Further Study
It is FFS how the method should work in soft handover.  One problem is that scheduling UEs in soft handoff without any coordination between Node Bs in the active set could lead to RoT violations that significantly impact power controlled channels. However, one possibility is to simply send TFCS indicators that restrict UEs power level in soft handoff to control their interference impact on adjacent non-scheduling cells. The Node B would need to be made aware of a UEs soft handoff state in this case. Alternatively or additionally, TFC determination by the UE can include using soft handoff state information. Another limitation of scheduling a UE in soft handoff is that if the UE simply follows the scheduling command of either Node B, then the active set Node B(s) for the UE that do not schedule the user, may not attempt to decode its data. Therefore, the UE transmission will not derive any macro-diversity benefit. One possible solution is to enable Node B(s) to detect no data transmission in E-DCH, for example, by always transmitting uplink TFC information for E-DCH or by employing some error detection code for the uplink TFC information signaling. Yet another possiblility FFS is to use only TFCS control for UEs during soft handoff and allow autonomous transmissions. This alternative may avoid the complexity that could result in the operation of the Time and Rate scheduling in SHO. Finally, it is possible that each active set serving cell uses its knowledge of link imbalance (e.g. based on uplink DPCCH SNR consistently below the RNC defined outer loop power control threshold) to help limit scheduling activities for a given UE in soft handoff.

It is also FFS to minimize the number of scheduling information status update messages that are sent or alternatively how often scheduling information requests are made.  Similarly, it needs to be determined whether UEs should autonomously report scheduling information (periodically and/or triggered on events) or whether they should only be requested by the Node B.   

Finally, it is also for FFS on how to support both TFCS controlled autonomous transmissions and TFCS controlled and transmission time controlled scheduling for both the enhanced uplink DCH and along with the Rel’99/Rel’4/Rel’5 DCHs. The co-existence of the different modes may provide flexibility in serving the different traffic types. For example, traffic with small amount of data and/or higher priority such as TCP ACK may be sent using only a rate control mode with autonomous transmissions compared to using time and rate control scheduling as the former would involve lower latency and lower signaling overhead. It also may be desirable to confine autonomous transmissions to specific time intervals different than when scheduled transmissions occur.

--------------------- End of text proposal --------------------------------------








































































