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1. Introduction

This document further discusses requirements for changing TFC in case the UE reaches its maximum transmit power. This requirement was agreed to be revised in the joint RAN2/RAN4 ad hoc in Sophia Antipolis. The output power can be either UE maximum output power or maximum allowed output power. Considerations of implementation aspects are provided and based on the conclusions performance requirements are proposed. The CR to TS25.133 is also attached.

2. Discussion

When considering conditions when the UE should change the TFC, we need to take into account few issues. As it has been discussed before a trigger for changing TFC comes from the fact that UE can not rise its output power and the only way to continue the service is to downgrade the bit rate. The blocked service(s) will be selected according to the definitions in section 11.4 in TS 25.321. 

UTRAN has 3 different operation modes; transparent, acknowledged and unacknowledged modes. Transparent mode is mainly for circuit switch services like speech and other real time services. The two other modes are more suitable for packet type of services. The transparent mode is the one, which sets limitations on how fast a new TFC can selected from TFC set and therefore in this document we concentrate on transparent mode.

MAC performs ciphering for transparent mode data. Ciphering is always done over the TTI applicable for channel settings. After ciphering the data is mapped into a correct transport channel and then it is further sent to L1 for encoding and mapping into a physical channel. Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission time interval. 
In the transparent mode the segmentation of the data, when TFC is changed, cannot be performed in advance by RLC but instead segmentation is done based on which of the transport formats of the transport channel will be used. This means that time for building a block to be transmitted should be allowed. This causes an additional delay of one TTI into TFC selection. In Figure 1 delay for changing TFC is illustrated for the case that the segmentation is not fixed.
This additional time for building a block is not required in the acknowledge mode, since the segmentation of the data is fixed and performed by RLC. The unacknowledge mode is similar to the transparent mode in sense that the final segmentation of the data is performed by MAC. Since the segmentation is not fixed, MAC needs to define the amount of PDUs and the used PDU sizes per TTI. 










Figure 1 Delay for changing TFC 
Figure 1 has two different occasions when the UE maximum power is reached. We can observe that the delay for changing TFC will be at least D+TTI but not more than D+2*TTI when the segmentation of the data is not fixed. 

3. Proposal

· We have two options for setting the delay requirements for changing TFC:

1) The delay requirement is divided into two classes: the segmentation is fixed and the segmentation is not fixed.

2) The requirement is set based on the worst case, where the segmentation is not fixed. 

The latter proposal is endorsed in the attached CR.

· In the attached CR the delay D is proposed to be 2 ms.
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6.4 Transport format combination selection in UE


6.4.1 Introduction

When the UE reaches the maximum transmit power is shall limit the usage of transport format combinations for the assigned transport format set, according to the functionality specified in section 11.4 in TS25.321. This in order to make it possible for the network operator to maximise the coverage. Transport format combination selection is described in section 11.4 of TS 25.321.

6.4.2
Requirements


Based on the UE transmitted power measurement the UE shall estimate for each measurement period whether  it has reached its maximum transmit power or maximum allowed transmit power . 

If the UE transmitted power has reached the UE maximum output power or maximum allowed transmit power set  by UTRAN for  [T1] measurement periods, the UE shall adapt to the transport format combination corresponding to the next lower bit-rate according to the rules in TS 25.321, at the start of the longest uplink TTI after the period of 2 ms + 2* the longest uplink TTI of the selected TFC from when the UE maximum transmit power or maximum allowed transmit power was reached.
The maximum allowed transmit power is defined in TS25.331in the parameter Maximum allowed UL Tx Power.

The UE maximum transmit power is defined by the UE power class, and specified in TS25.101.
If the UE has limited the usage of the transport format combination set, according to the above clause, and the UE estimates  for [T2] measurement periods that it has had sufficient power for transmitting with the temporary blocked TFC corresponding to the next higher bit-rate , the temporary blocked transport format shall again be considered in the transport format combination selection.
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