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1. Introduction

Section 6.4 in 25.133 describes the requirements associated with the TFC selection procedure in the UE. The UE has to maintain a state (supported, excess power, blocked) for each TFC in the TFCS (see 25.321, v3.9.0) and update the set of states every measurement period. The triggers for state transitions are essentially related to the power requirement associated with each TFC in the TFCS as derived (based on measurement & respective gain factors) in the terminal over the defined measurement windows.

Even though compressed mode has a direct impact on the power requirement associated with each TFC, the text in section 6.4 does not specifically address the UE behavior when one or more compressed mode pattern sequences have been activated. The current text leads to a number of interpretation of the UE behavior relative to frames which include transmission gaps in particular relative to the maintenance of the state machine when measurements occur during TTI which include one or more transmission gap(s).

Considering the TFC selection procedure defined in 6.4 in light of the intent of the compressed mode procedure (create a measurement occasion without affecting the BLER of the respective transport channels) we believe that the TFC selection procedure should address the UE behavior when compressed mode pattern sequences have been activated.

2. Measurements & compressed mode

Measurements performed during TTI including transmission gap(s)

Measurements performed during a TTI which includes one or more transmission gap(s) do not reflect the power required to transmit the respective TFC in normal mode. Consequently the UE shall take into account the additional offset applied to the gain factors due to compressed mode when deciding whether the power required to transmit the respective TFC in normal mode exceeds the UE maximum transmit power.

Measurements performed during transmission gap(s)

Measurements performed during a transmission gap (partial or full overlap) should not be considered in the TFC selection criteria. In such case the UE shall either pause the TFC selection criteria during the gaps (i.e. not incrementing the X and Y parameters used as a basis for the state transition decisions) or use the latest valid (i.e. no overlap with a transmission gap) power measurement value as long as the measurements are affected by a transmission gap. Given that the power control loop is not maintained during transmission gaps, the first option seems more appropriate.

3. TFC selection & compressed mode

The following sections describe various approaches to take into account the fact the power requirement associated with each TFC varies as a function of the compressed mode status & gap sequences.

Multi-state TFC

Ideally, one could consider that each TFC effectively corresponds to multiple TFC (each with their specific gain factor) depending on the number of transmission gaps which could possibly (based on activated pattern sequences) occur in the longest TTI across all defined transport channels. This approach would require the UE to maintain a very high number of states for each TFC and is not realistic, at least not for late R99 & Rel-4 corrections.

Single state, single offset

At the other end of the complexity spectrum, the simplest option to account for compressed mode would be to consider the required power without considering compressed mode and add a certain margin to account for the worst case sequence of transmission gaps. In order to truly account for worst case compressed mode operation the offset should be set to [3-4] dB (based on worst case compressed mode sequence). Alternatively it could be a system parameter which  would require changes to the RRC signaling or it could be derived in the UE based on the activated compressed mode pattern sequences which would add some complexity in the UE. These consideration on the choice of the offset value also apply to all the subsequent schemes described in this contribution.

Single state, dual offset

The single state with power offset approach would clearly ensure that the TFC selection procedure includes the effect of compressed mode operation. Yet it leads to unnecessary limitation when compressed mode pattern sequences have not been activated. A further simple enhancement would therefore be to apply a 0 dB offset as long as no compressed mode pattern sequence has been activated and switch to a [3-4] dB offset whenever a sequence has been activated.

Dual state

The single state dual offset approach still leads to unnecessary restrictions. Indeed, when compressed mode pattern sequences have been activated some TFC will be blocked due to the additional power required for transmission in a TTI which include transmission gaps even though they would be allowable in TTI which do not include any transmission gap. Such situation could be avoided if the UE would maintain two states for each TFC, one state reflecting the normal mode operation and the second state reflecting the compressed frame operation. Each state would be considered respectively when gaps do not occur in the TTI considered for TFC selection and when gaps do occur in that particular TTI.

4. Conclusion

We believe that the dual state approach offers the best compromise between the requirements associated with compressed mode operation and the minimization of restrictions on the TFC selection procedure and should be included in the TFC selection procedure requirements together with the clarifications mentioned in section 2.

