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Introduction

This paper studies TFC selection for the E-DCH (i.e. E-TFC selection) and its system impact. The notion of an E-DCH minimum set and its impact on NodeB complexity are described. The way SRB will have to be mapped in case the DCH is absent is also presented.
SRB Mapping and Minimum set

It is proposed that when there is a R99 DCH is present in the uplink direction (e.g. conversational class of service is present) which is mapped to DPDCH, then SRB should also be mapped to DPDCH. Otherwise SRB may be mapped to E-DCH in which case no uplink DPDCH is required.

In the Rel 99 RRC specification, the notion of a TFC minimum set is defined to prioritize necessary services and signalling in power limited scenarios. It is intended to allow for the minimum operation (one transport block) taking the services in priority order. It has been discussed in RAN2 that similar rules should be applied to the E-TFC selection mechanism of the CCTrCH of E-DCH type.
Also, when “time and rate” scheduling is used, the UE may have to wait until an absolute grant is received, unlike the case of “rate control” scheduling, where the UE can transmit whenever wanted/needed as long as this is within the maximum allowed power or rate constraint. Some information may have a very tight delay constraint, such as SRB, so it is proposed to give to UE the possibility to do unscheduled transmissions when “time and rate” scheduling is used, but only when no DCH/DPDCH is present (due to node B processing constraints, see below). If “time and rate” scheduling is employed and DCH/DPDCH is present, it is proposed that latency critical signalling and services would be mapped to the DPDCH and that the UE is not given the possibility to do unscheduled transmission on E-DCH .
So two minimum sets need to be defined for E-DCH:

· Minimum set of TFC to cover for power limitations

· Minimum set for scheduling limitations:

This set will include a set of transport formats that the UE can use to transmit small amounts of data even when not scheduled. This set will only have to be defined in the case of “time and rate” scheduling and when no uplink DPDCH is present.
Minimum TFC Set – Node B Implications

It is important to consider the node B impacts associated with defining a minimum set for scheduling. For Rel 5, Node B uplink processing resources are required for DPCCH, DPDCH and HS-DPCCH for all UEs simultaneously (assuming CQI feedback cycle of 1). 

With HSUPA, additional node Node B processing resources will be required for E-DPCCH and one or more E-DPDCHs. It is likely that E-DPCCH will need to be processed for all UEs simultaneously. “Time and rate” scheduling provides a means for restricting the number of E-DPDCHs that a Node B is required to process simultaneously by allowing chip level and symbol level processing resources to be time multiplexed between the UEs under the control of the scheduler functionality located in the Node B. Use of the Transmission Indication (TXI) bit in the uplink allows this benefit to be obtained even when a Node B is processing E-DCH for SHO UEs that it is not itself scheduling [1]. 

Defining a minimum set for scheduling for E-DCH would mean that the above mentioned benefits of “time and rate” scheduling in terms of Node B complexity would not be obtained, since E-DPDCH would potentially need to be processed for all UEs all the time. However this may be acceptable in cases where there is no DPDCH i.e. if SRB is mapped to E-DPDCH, since removing DPDCH may free up Node B processing resources. 

Therefore it is recommended that if DPDCH is present, that SRB and other latency critical services should be mapped to DPDCH and no minimum set for scheduling be defined for E-DCH. If on the other hand DPDCH is not present i.e. SRB is mapped to E-DCH, and “time and rate” scheduling is used, then it seems appropriate to define a minimum set for scheduling for E-DCH. 

One related issue that arises is the operation when legacy Node Bs are present in the active set of a UE (e.g. if HSUPA deployed in limited hot spots). In this case it is seems preferable that SRB should be mapped to DPDCH to assist outer loop power control for the uplink at the legacy Node Bs.

TFC selection

There will be 2 CCTrCHs carrying DCH and E-DCH, and one TFCS will be defined for each of the CCTrCHs respectively controlled by the RNC and the NodeB. NodeB controls, within the limit set by the RNC, the set of E-DCH TFCS from which the UE may select a suitable TFC. It is noted that Logical Channels mapped on the DCHs are always prioritised over those mapped on E-DCHs. TFC selection for the E-DCH will always be done after the selection of the DCH, unless no DCH is present. Therefore, it is important that the MAC-d passes priority information for the MAC-d flows and also information of the selected DCH TFC.
The principle of the TFC selection across E-DCH and DCH is the following:
· The UE maintains a list of allowed TFCs for the CCTrCH of DCH type
· The UE performs the TFC selection for the DCHs, if there is a DCH
· Every E-DCH TTI, the UE shall estimate the remaining power 

· The UE maintains a list of allowed TFCs for the CCTrCH of E-DCH type
· The UE then considers 
· its power availability

· the CM/PAR

· the amount of data in each queue 

· scheduling grant (It is FFS whether the scheduling grant controls the maximum allowed in terms of E-DPDCH/DPCCH power ratio, E-DCH TF index, E-DPDCH+DPDCH/DPCCH power ratio, …)

· minimum set and minimum set for scheduling (if no scheduling grant has been received, “time and rate” scheduling only)

· UE then decides for E-DCH:

· how much data to transmit

· the modulation and coding scheme 
· the power

· UE performs the transmission. 
Conclusion
In this contribution, it is proposed to agree on some principles:
- When an uplink DPDCH is not present, it should be possible to map the SRB to E-DCH
- When an uplink DPDCH is present, and “time and rate” scheduling is used, any latency critical services and signalling (e.g. SRB) should also be mapped to the DPDCH

- A minimum set of scheduling can be defined, which will allow transmission of unscheduled data at low data rates in the case of “time and rate” scheduling only, and when DPDCH is not present.
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