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Introduction 

This contribution evaluates the different issues linked to TFC selection. Whenever it has something to transmit the UE selects a TFC from its current TFCS using the MAC TFC selection function. The TFC is selected based on currently available transmit power, buffer occupancy, and the maximum allowed TFC. .

1. Architecture and signaling
It has been agreed that there will be

· Separate CCTrCH for E-DCH and DCH

· One CCTrCH of E-DCH type per UE

· One E-DCH per CCTrCH of E-DCH type

· One TrBlock per TTI

· MAC-e MUX

· 10 ms TTI. 2ms FFS.

Figure 1 shows the UE-side MAC and layer 1 architecture based on the agreements above:
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Figure 1 UE side MAC and layer 1 architecture. 

Given there will be one CCTrCH for the DCH and one for the E-DCH then a TFCS is also required for each. One uplink TFCS controlled by the Node-B will be defined for the E-DCH, and one TFCS controlled by the RNC will be defined for the DCH. Within the limits set by RNC, a NodeB controls the TFCs from the E-DCH TFCS available for selection by the UE.

MAC-e is a new MAC functionality added to the R99/4/5 MAC sub-layer in both the UE and network side. It covers the HARQ related functions (such as ACK/NACK generation, retransmissions, reordering, etc), scheduling, priority handling, and TFC selection. It will be required that the MAC-e multiplex several MAC-d flows into one E-DCH. Based on the logical channel priorities, power will be allocated to TFC selection in MAC-d and MAC-e, as described in the following sections. 

2. TFC selection and TFCS 

For the discussion of TFC selection contained in this paper we make some assumptions on some basic prcinciples:

1. TFC selection is done in accordance to the logical channel priorities as in R99/4/5. 

2. TFC selection for DCH will be the same as in Release 99. For each TTI, the UE will choose one TFC from the TFCS configured by the network. 
3. For TFC selection for the E-DCH, the NodeB scheduler indicates a maximum TFC (or alternatively a maximum DPDCH/DPCCH power ratio) from which the UE will bound (i.e. limit) its TFC selection. 

4. It is proposed that HARQ retransmissions will have the same transport block size, coding rate and modulation as the initial transmission, hence only the power allocation and the IR version can be changed for retransmissions.

5. The TFC selection for R99/4/5 DCHs is done in the MAC-d, while the TFC selection for E-DCH is done in the MAC-e. A UE will continuously update the status of TFCs in the TFCS based on Elimination, Recovery and blocking criteria as in Rel99.

3. Power allocation
The UE transmission power is shared between the two TFC selection entities in the MAC-d and MAC-e. Several approaches can be used over the allocation of the transmission power:

· DCH has priority on the allocation of power. Any left over power is allocated to the E-DCH.

· E-DCH and DCH will share available transmit power based on the logical channel priority. 

With the first approach, the E-DCH will only be allowed to use the remaining power. This might result in starvation of the transmission of the low priority logical channels carried on the E-DCH. In order to simplify the TFC selection and avoid starvation of low priorities data channels, some options should be considered:

· All PS RAB currently established could be mapped to E-DCH

· Limitation of the parallel DCH to conversational services less than or equal to 64 Kbit/s  with some support of low rate PS to avoid CM/PAR
 issues such that the aggregate rate is limited to (e.g.) 128Kbps or less. Such a limitation on the DCH rate means there likely to be sufficient power available to the E-DCH.

Conclusion

It is proposed to:

· have separate DCH and E-DCH TFC selection

· allocate available power not used by the DCH to the E-DCH

· limit the DCH to 128Kbps when DCH and E-DCH services supported (e.g. when CS supported on the DCH and PS supported on the E-DCH)

· limit PS + CS aggregate rate to 128Kbps on the DCH otherwise send PS on the E-DCH

No significant problems are anticipated with supporting TFC selection and 2ms TTI given the assumptions above















� Note: the CM (cubic metric) is a new way of characterizing PA performance as mentioned in LS R1-040635 & R1-04642 and indicates the power offset required to achieve the -33dB ACLR requirement. The power offset is relative to the maximum power achievable for the 12.2Kbps AMR speech case while still achieving a -33dB ACLR. The CM has been shown to be more accurate than PAR with regard to predicting required power offsets especially given the presence of the HS-DPCCH.
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