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Introduction
Clarifications of EF-DPCH interaction with CPC has been decided in [2]. With the introduction of a new time base “TPC Combining period” there are some discrepancies in handling TPC commands both at the time of entry into DTX and resuming from DTX. This contribution discusses these discrepancies and attempts to clarify the shortcomings.

Discussion

Figure 1 shows UL TPC commands handling during DTX resumption and entry into DTX according to [2].
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Figure 1: TPC commands handling during DTX resumption and DTX entry as per [2]

It is mentioned in [2] section 5.1.2.2.1 that 


According to these 2 sentences, with reference to Figure 1, UE is supposed to ignore TPC commands received NOFF1 = 0 and 2 of F-DPCH slot #4. This leads to partial combining of TPC commands for combining period #3 with TPC commands received in 8 slot formats considered.

However as per the TPC command combining procedure mentioned in [2] section 5.1.2.2.2.3, “ALL” TPC commands are required to be considered to decide on a UP command.


So even if TPC commands in other 8 slot formats were received as UP, UE cannot take a decision unless it considers TPC commands that it would have received at NOFF1 = 0 and 2.


In [1] it is proposed and also described in [2] section 5.1.2.3 that 2 TPC commands derived from the last 2 TPC command combining periods cannot be applied at the time of entering DTX, and their sum has to be applied at the time of transmission resumption. However the last TPC combining period before entering into DTX leads to incomplete combining. It is not clear from [2] whether it is ok to combine TPC commands from a subset of Radio link sets or the derived TPC command from the last TPC combining period should be ignored.

Further TPC commands in NOFF1 = 0 and 2 of F-DPCH slot #1 could be combined and the resulting command can be applied to UL-DPCCH slot #1 if a DOWN was reliably detected. However if TPC commands received in NOFF1 = 0 and 2 of F-DPCH slot #1 are UP, and TPC commands from other RLs were ignored by the UE, it is again unclear whether a partial combining of TPC commands can be allowed.

Proposal
There are 2 options possible to clarify the shortcoming.
Option 1:

After transmission of 1st slot after a gap, derive the TPC_cmd as if the RL’s received in NOFF1 = 0 and 2 are the complete set; so if all these subset RLS say UP, TPC_cmd = 1. If any one of them says DOWN, TPC_cmd = -1. This will also solve the TPC combining for the last combining period at the time of entry into DTX. This would lead to a simple change in TPC combining procedure in 5.1.2.2.2.3 of [2] as below.

Further, the output of ( shall equal 1 if the TPC commands from all the radio link sets, that are not ignored according to section 5.1.2.2.1, are reliably "1", and the output of ( shall equal –1 if a TPC command from any of the radio link sets, that are not ignored according to section 5.1.2.2.1, is reliably "0".
Option 2:

If any one of these subset RLS says DOWN, TPC_cmd = -1; if TPC commands received from the RL’s in NOFF1 = 0 and 2 say UP, stay at the same power level.

“Further, the output of ( shall equal 1 if the TPC commands from all the radio link sets are reliably "1", and the output of ( shall equal –1 if a TPC command from any of the radio link sets is reliably "0". If some TPC commands are ignored according to section 5.1.2.2.1 and TPC commands from remaining radio link sets are reliably "1", use the same UL TX power as previous slot.”
Our preferred approach is option 1 because it is good to consider latest TPC commands from Radio link sets than using a stale TPC command. It also makes the UEs response to TPC commands deterministic (Node Bs are not aware what TPC commands are sent by other Node Bs and whether UE responded to them or not).
Conclusion

In this contribution, we have discussed few discrepancies in handling TPC commands at the time of entry into DTX and at the time of resumption of transmission.
We have identified 2 potential approaches for an improvement and we prefer option 1 because it considers a recent response from network and also makes the UEs response to TPC commands deterministic. Accordingly CR is proposed. It is proposed that clarification proposed in option 1 be considered.
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5.1.2.2.2.2
Combining of TPC commands from radio links of the same radio link set

When a UE is in soft handover, multiple TPC commands may be received in each slot in which a TPC command is known to be present from different cells in the active set. In some cases, the UE has the knowledge that some of the transmitted TPC commands in a slot are the same. This is the case when the radio links are in the same radio link set. For these cases, the TPC commands from the same radio link set shall be combined into one TPC command, to be further combined with other TPC commands as described in subclause 5.1.2.2.2.3.

5.1.2.2.2.3
Combining of TPC commands from radio links of different radio link sets

This subclause describes the general scheme for combination of the TPC commands from radio links of different radio link sets.

First, the UE shall conduct a soft symbol decision Wi on each of the power control commands TPCi, where i = 1, 2, …, N, where N is greater than 1 and is the number of TPC commands from radio links of different radio link sets, that may be the result of a first phase of combination according to subclause 5.1.2.2.2.2.
Finally, the UE derives a combined TPC command, TPC_cmd, as a function ( of all the N soft symbol decisions Wi:

-
TPC_cmd = ( (W1, W2, … WN), where TPC_cmd can take the values 1 or -1.

The function ( shall fulfil the following criteria:

If the N TPCi commands are random and uncorrelated, with equal probability of being transmitted as "0" or "1", the probability that the output of ( is equal to 1 shall be greater than or equal to 1/(2N), and the probability that the output of ( is equal to -1 shall be greater than or equal to 0.5. Further, the output of ( shall equal 1 if the TPC commands from all the radio link sets, that are not ignored according to section 5.1.2.2.1, are reliably "1", and the output of ( shall equal –1 if a TPC command from any of the radio link sets, that are not ignored according to section 5.1.2.2.1, is reliably "0".
5.1.2.2.3
Algorithm 2 for processing TPC commands

NOTE:
Algorithm 2 makes it possible to emulate smaller step sizes than the minimum power control step specified in subclause 5.1.2.2.1, or to turn off uplink power control by transmitting an alternating series of TPC commands.

“When UL_DTX_mode=1 (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”


“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, the output of ( shall equal 1 if the TPC commands from all the radio link sets are reliably "1", and the output of ( shall equal –1 if a TPC command from any of the radio link sets is reliably "0".





“If F-DPCH is configured in the downlink then TPC_cmdgap shall be equal to the sum of 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 below and which cannot be applied before the uplink transmission gap. The UE shall ignore any TPC commands received in an F-DPCH slot starting during an uplink DPCCH slot which is in an uplink transmission gap.”
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