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1. Introduction

In RAN#68, a work item on downlink TPC enhancements for UMTS was approved [1]. It was discussed in RAN1#82, and the following agreements can be found in the LS from RAN1 [2]:
· New TPC algorithm (Algorithm 3): DTX of TPC commands 

· Configuration of which TPC commands to be DTX’ed: X(decimation factor) is configurable, and can take a value of 3 or 5 (slots)

· TPC-step size is configurable

· In SHO all RLs should be configured with the same TPC algorithm. 

· If all RLs support Algorithm 3 and Algorithm 3 is configured, the decimation factor for all RLs should be the same. 

· The case when not all RLs support Algorithm 3 is FFS.

In addition, one of the FFS items is related to RAN4:

· In/out-of-sync behavior (potentially evaluate if the CPC principle can be reused)

In this contribution, initial analysis is provided for the potential impacts in RAN4. No impact to RAN4 is identified at current stage.
2. Discussion
2.1 Description of Algorithm 3
In the legacy system, Algorithm 1 and Algorithm 2 can be configured for TPC processing. In both legacy TPC processing algorithms, TPC commands are independently generated at each slot. In the uplink the UE transmitter adjusts its output power in each corresponding slot in accordance with one or more TPC commands received in the downlink. A solution with reduced downlink TPC command frequency has been agreed. 

In RAN1#82, it was agreed to adopt the solution to DTX some of the TPC commands as the new TPC Algorithm 3. Figure 1 illustrates this algorithm. In the figure, the decimation factor is 3 as an example. In Algorithm 3, the TPC command is only transmitted at a specified slot in every N consecutive slots, and the other TPC commands are DTXed in the remaining N-1 slots. UE can respond by adjusting its uplink transmitter power to only one TPC command where the TPC command is present. 
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Figure 1: Algorithm 3 with decimation factor = 5

According to the description of Algorithm 3, it can be seen that the only difference between the new algorithm and the legacy algorithm is that the new algorithm would DTX the TPC symbols in some of the slots. 
The uplink power control behaviour at the UE side can be that the UE processes the TPC symbols in the slot where Algorithm 3 TPC symbols are present and adjusts its output power in the slot immediately after the TPC command.

Based on the descriptions above no additional requirements are foreseen at the NodeB and the UE with the introduction of Algorithm 3.
2.2 Agreed details of Algorithm 3
· Agreement on the decimation factor – the decimation factor is configurable, and can take a value of 3 or 5 (slots)

No additional requirements at the NodeB and the UE are needed.

· TPC-step size is configurable

RAN1 has not yet agreed on reusing the same values of the step size as in legacy TPC algorithms. 
· RL configurations in SHO scenario
Although RAN1 has not yet agreed on the details of how to combine the TPC commands of multiple links if not all RLs are configured with Algorithm 3, no impact to RAN4 specifications is foreseen.
2.3 In/out-of-sync behaviour
The behaviour of Algorithm 3 is similar to the case when “UL_DTX_Active” is true, that some of the TPCs are DTXed. UE will only use the F-DPCH in the slots where TPC is known to be present to derive the primitives, according to 25.214 [3]. As a result, the in/out-of-sync behaviour when “UL_DTX_Active” is true can also be applied to Algorithm 3. No additional requirements are foreseen at the NodeB and the UE.
3. Conclusion
In this contribution, we have analyzed Algorithm 3, its agreed details and the in/out-of-sync behaviour. Based on the current RAN1 agreements and discussions, no additional requirements are foreseen at the NodeB and the UE impacting TS25.104 and TS25.101.
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