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Introduction

The general working assumption for the TFC Selection across DCH and E-DCH, that E-TFC selection should take place after TFC selection for DCH, was agreed in Rel6 AH meeting in Cannes. Further agreements on the detailed E-TFC selection within MAC-e/es were made during RAN2#45. This contribution further discusses the TFC selection mechanism and hereby focuses on the UL physical channel priorities in the presence of HSDPA.     

Technical Background

The so far agreed principle of the TFC and E-TFC selection 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;

· Every E-DCH TTI, the UE shall estimate the remaining power;

· Then it performs the TFC selection for the E-DCH, with the estimated remaining power, taking into account the following rules:

· The E-TFC selection is based on logical channel priorities like in the Release 99, i.e. the UE shall maximise the transmission of higher priority data;

· The UE shall respect the allowed combinations of MAC-d flows in the same MAC-e PDU


· They are signalled by the SRNC in RRC signalling

· The power offset of E-DPDCH(s) relative to DPCCH and maximum number of transmission associated to a MAC-e PDU including MAC-d PDUs coming from one or several MAC-d flows are set as follows;

· The UE selects the highest power offset and the highest maximum number of transmission amoung all the considered HARQ profiles associated to the MAC-d flows in the MAC-e PDU;

· Further optimisations such as explicit rules set by the SRNC are FFS;

· For each transmission, the MAC-e entity gives the selected power offset of E-DPDCH(s) relative to DPCCH to the L1 in addition to the E-TFC;

· In addition, the UE may need not to go below a minimum rate for the E-DCH. In some case, this means that the UE may have to power scale down all physical channels present;

· An E-DCH minimum set because of power limitation is needed. Details are FFS.

Discussion

Priority of UL physical channels

It is already agreed, that UE performs first TFC selection for DCH and uses then the remaining power for the E-TFC selection in MAC-e/es. It means, that DPCCH/DPDCH has higher priority than E-DPCCH/E-DPDCH. The priorities of the UL physical channels should be also clarified when HS-DPCCH is simultaneously transmitted. Within each pair of channels DPCCH/DPDCH and E-DPCCH/E-DPDCH the control channel has always higher priority since it contains necessary information for the processing of the corresponding data channel and also information in order to keep a certain quality of the link. Therefore we see 2 options regarding the priority order of the uplink physical channels with respect to the HS-DPCCH:

· Option 1      DPCCH > DPDCH > HS-DPCCH > E-DPCCH > E-DPDCH

· Option 2      DPDCH > DPDCH > E-DPCCH > E-DPDCH > HS-DPCCH 

In the UMTS forum traffic characteristics report [1] the DL:UL traffic ratio is estimated to around 70:30 to 75:25. Therefore we think that the DL has priority than the UL. For example in power limited situation UE could reduce the E-DPDCH power with still having a chance of a correct decoding due to the soft combining gain, but on the other hand reducing the power of the HS-DPCCH would just correspond to an unreliable transmission of the ACK/NACK and CQI. Therefore we propose to adopt option 1. 

Proposal: HS-DPCCH should have higher priority than E-DPCCH/E-DPDCH 

UE behaviour in power-limited situation

In Rel99 the selection of a TFC for DCH is based on the states of a TFC in the TFCS. Each TFC can be in one of the 3 states: Supported state, Excess-power state and Blocked state. The state of each TFC depends on its required transmit power versus the maximum UE transmit power [2]. For E-DCH a similar scheme could be used, where each E-TF is in supported/non-supported state for E-TFC selection depending on the required power. It should be kept in mind that one E-TF could have different beta values, based on the QoS profiles of the MAC-d flows transmitted within this MAC-e PDU. The E-TFC selection should select a transport format taking into account the maximum allowed TF according to the scheduling grant(s) and also considering the remaining power for E-DCH as described in TS25.309.

Depending on whether transmission is initial transmission or retransmission there is a different UE behaviour in power limited-situation:

Initial transmission:

In case the required Tx power of some granted E-TFs, not contained in the E-TF minimum set, exceeds the remaining power for E-DCH, UE should only use E-TFs up to the highest granted E-TF, which don’t require more than the remaining power. In [3] it was stated that as an alternative the UE could select an E-TF i.e. the highest granted E-TF even in case the required power exceeds the remaining power and transmit the E-DPDCH with reduced power. But the QoS requirements, i.e. maximum number of transmissions, of data being transmitted within this MAC-e PDU cannot be guaranteed in this case. Therefore we propose not to reduce the power of the E-DPDCH for initial transmissions of E-TFs, which are not in the minimum E-TF set.

Retransmission:

The same E-TF as selected for the initial transmission will be used for retransmissions. In case the remaining power is below the required power for the E-TF used for the retransmission, the UE should reduce the power of the E-DPDCH in order to meet the maximum allowed transmission power. The reduction of the power of the DPCCH could for example disturb the inner loop power control. Therefore it would be beneficial only to scale down the power of the E-DPDCH. Even when retransmissions are sent with reduced power Node B receiver could exploit the received energy from the retransmission. There are 2 approaches for the reduction of the E-DPDCH power. One approach is to reduce the E-DPDCH power on a TTI level. Therefore the power reduction is carried out on MAC-e level. However there might be still the case that UE's transmission power exceeds the maximum allowed transmission power on a slot level due to the power control. In such a case UE equally scales down all uplink channels on a slot level. The other approach is to scale down the E-DPDCH power on a slot level instead of reducing the E-DPDCH power on a TTI level. This approach would have a better performance in terms of power utilization however at the cost of adding more complexity to the UE. We think specifications should allow both options. The second could be considered as an improved method but it is not necessary to make this method mandatory.

Proposal: UE shall reduce the transmission power of E-DPDCH for retransmissions in power shortage situations

Conclusions
The E-TFC selection was further discussed in this contribution. It is proposed to agree on the following points: 

· HS-DPCCH has higher priority than E-DPCCH/E-DPDCH

· UE shall reduce the transmission power of E-DPDCH in power shortage situations   
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