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1.
Introduction
In this document we discuss the issue of TFC selection for TTIs that include compressed frames. We provide some background on the discussions that have already taken place on associated topics and we attempt to explain the reason why compressed mode still needs to be addressed. Finally, we suggest a way forward.

2.
Status of TFC selection

In the RAN WG2 #21 a CR was introduced to address the issue of TFC selection in conjunction with compressed mode by higher layer scheduling which had until then been broadly ignored. The proposal [1] was a general statement that valid TFCs would not carry more bits than could be transmitted during the corresponding TTI. 

At the time RAN4 had not yet defined guidelines for declaring when TFCs could be supported based on the knowledge of the maximum UE transmit power and the power required for transmitting each TFC reliably. Since then significant progress was made in RAN4 in defining these guidelines (joint meeting with RAN2 during RAN WG2 #22). Indeed, TFC states were defined and the TFC selection algorithm was adapted to take these states into account.

3.
Split of responsibilities between the two groups

At the time of the joint meeting a possible split of responsibility between the two groups with regards to TFC selection became apparent. RAN4 would have the responsibility for defining the algorithms that dictate which of three states (Blocking, Excess-power or Supported) each TFC is in, and RAN2 would have the responsibility for defining the TFC selection algorithm that makes use of this information.

This split is not yet reflected perfectly in our specifications. Indeed, the RAN2 specification [3] includes the state transition diagram, which is irrelevant to the multiplexing algorithm defined there, since all that is needed for specifying the TFC selection is the knowledge of the TFC state for each TFC in the TFCS. Instead, this state diagram would be very useful in explaining the TFC state transitions, which are described in [4].

This discrepancy did not seem important at the time since consensus had been reached. However, since there are still open issues to be resolved, e.g. TFC selection in compressed mode, it is felt that it would be beneficial to address it now.

4.
TFC selection and compressed mode

The only mention of compressed mode in the current specification states that a valid TFC shall not “carry more bits than can be transmitted in a TTI (e.g. when the number of bits that can be transmitted in a TTI is reduced due to compressed frames when compressed mode by higher layer scheduling is used).”.

There are two possible reasons linked to compressed mode why a TFC cannot be transmitted on the uplink. The first is because of the amount of power needed in order to transmit it reliably and the second is because of the limitation on the number of information bits that can be transmitted based on the minimum SF configured by UTRAN. Both of these limitations are exacerbated by the presence of compressed frames during the TTI since the amount of power and the number of symbols that need to be transmitted during the compressed transmissions is increased commensurably. It is apparently not clear to everyone however, which of these two limitations the current text is referring to.

SF limitation

On the uplink there are two methods for creating gaps, compressed mode by higher layer scheduling and compressed mode by SF reduction. The method that is supposed to be implemented is signalled by RRC when configuring the DPCH. In addition to this, the UTRAN sends the UE the minimum spreading factor (SFmin) that is supposed to be used on the uplink. Presumably, when using compressed mode with SF reduction, a spreading factor of SFmin/2 may be used.

The algorithm described in section 4.7.2.1.1 of 25.212 explains how to derive the spreading factor to use from the TFC that was selected by the higher layers. If the required spreading factor is lower than the minimum then it means that the TFC cannot be transmitted. Presumably, the TFCS provided by UTRAN will be consistent with the minimum spreading factor. Therefore, during normal transmission or during compressed transmission using SF reduction, the physical layer limit should never be hit. When however compressed mode with higher layer scheduling is used it is possible that as suggested in [2], that some TFCs cannot be transmitted at all.

This is what was captured in the fifth requirement on valid TFCs. We propose that this text be clarified to ensure that no ambiguity will arise in the future.

Transmit power limitation

As explained in section 5.1.2.5.4 of 25.214, the power required for compressed mode differs from that required in normal mode. This difference could be as high as 3-4dB for long transmission gaps. 

In normal mode, the TFC state is supposed to inform the TFC selection algorithm of whether the corresponding TFC can be transmitted reliably during the next TTI. It is expected that the Elimination and Recovery criteria defined in [4] will be configured for long term smoothing (Y > 10 frames) in the way of outer loop power-control. 

This means that if the same TFC state is used for both normal and compressed frames, a large number of TFCs that could not actually be transmitted reliably during the compressed TTI would be in supported state. This would lead to a significantly higher block error rates during compressed frames, which runs against the whole premise of compressed mode.

In [5] a number of solutions to this problem were presented to RAN WG4. Since the document was presented late, no agreement could be reached at the New Jersey meeting, but it is still under consideration. The favoured solutions entail maintaining separate TFC states for normal and compressed TTIs (see [6]). It is actually felt that even though compressed TTIs may have different number and length of transmission gaps, a single additional state for each TFC would allow to capture whether the TFC would be supported across all of them.

It is therefore suggested to slightly modify the wording in the TFC selection algorithm in order to specify that the TFC state to use is the one applicable for the upcoming transmission. This will enable RAN4 to use multiple different TFC states if they choose to.

Assuming as explained above that the current text was referring to the SF limitation, there is no text to cover the transmit power limitation in compressed mode.

3.


Conclusion

In this discussion document we suggest to clearly define the division of responsibilities between RAN WG2 and RAN WG4 with regards to TFC selection. We propose that RAN WG4 be responsible for providing at each shortest TTI boundary a state (Supported, Excess-Power and Blocking) associated to each TFC for the upcoming transmission. Then RAN WG2 would be responsible for providing the algorithm that picks one TFC based on this. According to this split, the state diagram should be moved to [4] (see [5]) and RAN WG4 should be considered responsible for devising a satisfactory scheme for determining the TFC state during TTIs that include compressed frames.

Therefore, it is suggested to adopt the CR proposed below and to send RAN4 a liaison that states that we expect them to come up with a method for determining the TFC state during TTIs which include compressed frames.
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