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1. Introduction

In this contribution we show that the current specification is not clear on how to handle the combining period when it is interrupted by a DTX gap.  We then propose a solution.
2. Discussion

2.1. Release 7 behaviour
The current version of the standard states in 25214-750, the following:
5.1.2.2
Ordinary transmit power control

5.1.2.2.1
General

[…]

Upon reception of one or more TPC commands in a TPC command combining period, the UE shall derive a single TPC command, TPC_cmd, for each TPC command combining period in which a TPC command is known to be present, combining multiple TPC commands if more than one is received in a TPC command combining period. The TPC command combining period has a length of one slot, beginning at the downlink slot boundary for DPCH, and 512 chips after the downlink slot boundary for F-DPCH. The UE shall ignore any TPC commands received in an F-DPCH slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap as defined in subclause 6C.2. 

Further, in case of an uplink DPCCH transmission gap as defined in subclause 6C.2, the UE shall add together the values of TPC_cmd derived from each TPC command combining period in which a TPC command is known to be present and is not ignored as described above and which cannot be applied before the uplink DPCCH transmission gap, and apply the resulting sum of TPC_cmd values when the uplink DPCCH transmission resumes.
2.2. Scenarios

The standard is clear on which TPC commands the UE follows and which to reject whether the TPC command is early or late in the F-DPCH slot as show in scenarios 2.2.1.

In the following, the arrow shows which slot the TPC command is UE shall follow based on its transmission in a UL DPCCH slot. The colors show where the TPC command is applied.
2.2.1. TPC command is early in the F-DPCH slot

In Figure 1, the TPC command is early in the F-DPCH slot (as in Figure B.2 of 25.214). When the gap occurs, there is one TPC command that is added before the gap. Its effect only appears at the first slot of the next burst.
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Figure 1 Early TPC command

2.2.2. TPC command is late in the F-DPCH slot

In Figure 2, the TPC command is late in the F-DPCH slot (as in Figure B.3 of 25.214). When the gap occurs, there are two TPC commands that are added before the gap. Their effect appears at the first slot of the next burst.
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Figure 2 Late TPC command

2.2.3. Combining an early and a late TPC command 

In Figure 3, the UE is combining TPC bits from two Node B’s where one TPC command falls early in the F-DPCH slot and one falls late. Following the new combining rules, the TPC commands based on the same UL DPCCH will be executed in different combining periods.
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Figure 3 Early and Late TPC commands

When the gap occurs, there are is one combining period that gets truncated in two. We believe the correct behavior is to combine the TPC commands from the truncated combining period before applying it to the green slot. The current version of the specification is not explicit on what to do in this scenario.
The other options could be to 

· Consider the green TPC commands as separate commands. This would create TPC commands more than transmitted UL DPCCH slots.

· Drop either of the two green TPC commands. Useful TPC bits are thrown away.

· Drop both green TPC commands. This would create less TPC commands than the transmitted UL DPCCH slot.

· Alter the rules of combining around the gaps. This would create unnecessary complications.

3. Text Proposal

5.1.2.2
Ordinary transmit power control

5.1.2.2.1
General

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal‑to‑interference ratio (SIR) at a given SIR target, SIRtarget.
The serving cells (cells in the active set) should estimate signal-to-interference ratio SIRest of the received uplink DPCH. The serving cells should then generate TPC commands and transmit the commands once per slot according to the following rule: if SIRest > SIRtarget then the TPC command to transmit is "0", while if SIRest < SIRtarget then the TPC command to transmit is "1". When UL_DTX_Active is TRUE (see section 6C), a TPC command is not required to be transmitted in any downlink slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap as defined in subclause 6C.2, in which case it is not known to be present.
Upon reception of one or more TPC commands in a TPC command combining period, the UE shall derive a single TPC command, TPC_cmd, for each TPC command combining period in which a TPC command is known to be present, combining multiple TPC commands if more than one is received in a TPC command combining period. The TPC command combining period has a length of one slot, beginning at the downlink slot boundary for DPCH, and 512 chips after the downlink slot boundary for F-DPCH. The UE shall ignore any TPC commands received in an F-DPCH slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap as defined in subclause 6C.2. 

Further, in case of an uplink DPCCH transmission gap as defined in subclause 6C.2, the UE shall add together the values of TPC_cmd derived from each TPC command combining period in which a TPC command is known to be present and is not ignored as described above and which cannot be applied before the uplink DPCCH transmission gap, and apply the resulting sum of TPC_cmd values when the uplink DPCCH transmission resumes. In case the TPC combining period overlaps an uplink DPCCH transmission gap, the TPC commands known to be present and not ignored in the downlink slot F-DPCH starting during the last uplink DPCCH slot which is not an uplink DPCCH transmission gap, shall be combined with the TPC commands known to be present and not ignored in the downlink slot  F-DPCH starting during the first uplink DPCCH slot which is not an uplink DPCCH transmission gap.
Two algorithms shall be supported by the UE for deriving a TPC_cmd. Which of these two algorithms is used is determined by a UE-specific higher-layer parameter, "PowerControlAlgorithm", and is under the control of the UTRAN. If "PowerControlAlgorithm" indicates "algorithm1", then the layer 1 parameter PCA shall take the value 1 and if "PowerControlAlgorithm" indicates "algorithm2" then PCA shall take the value 2.

If PCA has the value 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.

If PCA has the value 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands unless UE_DTX_DRX_Enabled is TRUE, in which case Algorithm 1 shall be used for processing TPC commands.

The step size TPC is a layer 1 parameter which is derived from the UE-specific higher-layer parameter "TPC-StepSize" which is under the control of the UTRAN. If "TPC-StepSize" has the value "dB1", then the layer 1 parameter TPC shall take the value 1 dB and if "TPC-StepSize" has the value "dB2", then TPC shall take the value 2 dB. The parameter "TPC-StepSize" only applies to Algorithm 1 as stated in [5]. For Algorithm 2 TPC shall always take the value 1 dB.

After deriving of the combined TPC command TPC_cmd using one of the two supported algorithms, the UE shall adjust the transmit power of the uplink DPCCH with a step of DPCCH (in dB) which is given by:

DPCCH =  TPC ( TPC_cmd.

4. Conclusion

We have identified an area of the specification that needs clarification.
Proposal 1: Adopt the concept described in Section 2.2.3
Proposal 2: Adopt the text proposal in Section 3.
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