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1.
Introduction
The objectives of this document are to:

· clearly define the different mechanisms that drive the transmission rate and power setting in W-CDMA;

· identify the working group that is responsible for each of these aspects;

· spell-out some assumptions that we can make about the work of other groups in order to progress work within RAN2.

2.
R’99 Status
2.1
Power compression

We propose to use the term “power compression” to refer to the process of modulating the power setting dictated by the specification procedures in order to fit the total power allowed by the implementation power amplifier (PA). Consider for example a UE that is already transmitting a DPCH at its maximum power and which receives an UP command. It would follow the regular power control procedure (see [1]) and increase the power setting. But since it is impossible for the PA to transmit at a higher power than its maximum, the total signal is compressed in order to fit within the PA limits.
Of course, this mechanism has to be applied on a slot by slot basis since this is the rate at which power control commands are received by the UE or the network.
For R’99, the details of this mechanism are specified by RAN1. In the case of uplink, all physical channels are compressed uniformly in order to fit within the UE PA power cap. For EUL, RAN1 is currently discussing whether to compress the E-DPDCH channel before starting to compress the DPCCH and DPDCH. For downlink, since the cell power is much larger, power compression is mostly a matter of prioritizing among users. In case of power outage, frames are dropped in the order dictated by the respective QoS levels.

Conclusion: It is proposed to leave the specification of this mechanism under the responsibility of RAN1. Other groups need to be informed of the severity of the impact of power compression on residual FER.
2.2
TFC Restriction

We propose to refer as “TFC Restriction” to the process of eliminating TFCs from the set of valid TFCs (among which one will be selected for the transmission) due to power limitations. Indeed, power compression, though very effective in terms of power usage, is always detrimental from the point of view of the receive BLER since it always results in receiving less energy than is needed. It is therefore imperative that the user-rate be scaled back so as to ensure that the likelihood of substantial power compression remain relatively low. This mechanism only needs to be applied at TTI boundaries, but would need to make use of past slot-by-slot power requirement information.
In R’99 and Rel-5 uplink, this mechanism takes the shape of the Elimination and Recovery criteria defined by RAN4 (see [2]). A state is maintained for each TFC. Each of these states corresponds to a different handling during the TFC selection. The criteria define the circumstances leading to TFC state transitions. 

Conclusion: It is proposed to leave the specification of this mechanism under the responsibility of RAN4. RAN4 needs to be informed of the E-TFC states needed in order to specify the “E-TFC selection” mechanism.
2.2
TFC Selection
Although the term “TFC Selection” has occasionally been used to encompass the process of “TFC Restriction”, it is proposed to use it only to refer to the selection of the best TFC and the best rate allocation among logical channels, based on the priority information, the buffer status and the TFC states.

This process only takes place at TTI boundaries. It relies on the “TFC Restriction” process to limit the set of valid TFCs, but is not directly affected by power compression. 
In R’99 and Rel-5 uplink, this mechanism relies on absolute prioritization among streams. 

Conclusion: It is proposed to leave the specification of the “TFC Selection” mechanism under the responsibility of RAN2. It is proposed to decide on the set of E-TFC states needed and to inform RAN4.
3.
EUL Status

Changes relative to R’99/Rel-5:

· Support of E-DCH on top of DCH. The two channels are not time-aligned because of HARQ.
· Use of HARQ.

Existing decisions:

· Single transport channel, but use of different power offsets for TFCs depending on the data being transmitted.

· HARQ is synchronous and re-transmissions occur no matter the power level conditions.

· DCH is given higher priority.
· Power compression: if there is not enough power then compress E-DCH first.

· TFC selection: perform TFC selection before performing E-TFC selection.

4.
Discussion

4.1
Handling of HARQ re-transmissions

Given the decision to use the same transmission format during HARQ retransmissions as during the first transmission, no matter the power level conditions, there is no reason for either the E-TFC selection or the E-TFC restriction to be involved. Therefore, this situation will be equivalent to the middle of a DCH TTI and only be handled using power compression.
Conclusion: Neither E-TFC restriction or E-TFC selection should be involved during HARQ re-transmissions. In case of power outage, power compression should be applied. The specification of this mechanism should reside with RAN1.
4.2
Handling of different power offsets
In R’99, we defined one state per TFC. For EUL, the E-TFC itself does not define the final power requirement. Indeed, depending on the data that is being transmitted, and more specifically the MAC-d flow that is being serviced, there could be an additional power offset. Since the resulting state could be different for different power requirements, it is necessary to maintain a different state for every possible case. 
Conclusion: A state should be defined per E-TFC and per distinct power offset (total number would be equal to nb_TFCs * nb_distinct_power_offsets).
4.3
Set of states for E-TFC selection

Among the states that are currently defined, “Supported” and “Blocked” are necessary. One could argue that “Excess Power” state may not be strictly necessary. However, since this does not make the TFC selection process any more complicated (see [3]) and since it would maintain the alignment with what we have currently, we propose to keep the same set of states as for R’99. 

Note that this should be more than enough, as we do not foresee any other functionality that is not covered.
Conclusion: Use the same set of states as for regular DCH TFCs. 
5.
Proposal

We propose to agree on using the terminology defined in this paper, and to keep the group responsibilities as they were:
· RAN1 is responsible of power compression, including the power management for HARQ re-transmissions.

· RAN4 is responsible for E-TFC restriction.

· RAN2 is responsible for E-TFC selection and per-logical-channel data-rate allocation. 

We propose to agree to maintain the same set of TFC states as we have it currently, but to define a state not only per E-TFC, but also per distinct MAC-d flow power offset. Finally, it is proposed to send an LS to RAN4 to inform them of these decisions.
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