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1
Introduction
It is reported the WI Downlink TPC enhancements for UMTS has some progress according to LS from RAN1 [1] and the status report approved in RAN#69 [2]. Agreements in RAN1 are as follows:
· 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.

Although there are still many FFSs, we give the initial analysis for RAN4 specification impact. 
2
Discussion
2.1
Summary of TPC algorithm 3
RAN1 has agreed to introduce a new TPC algorithm 3, in which the TPC command is only transmitted at the first slot in every N consecutive slot and the other TPC commands are DTXed in the remaining N-1 slots. The parameter N is 3 or 5 according to the RAN1 agreement. Figure 1 [3] illustrates the reduced TPC command transmission with N = 5. With the reduced TPC commands, it is expected the DL transmission power saving. 
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Figure 1
Reduced TPC frequency with DTX of TPC commands solution, where N = 5 (from 5.1.1.3 in [3]).

2.2
Impact analysis for TS25.101 RF requirements
In this section we discuss the impact analysis for TS25.101 RF requirements. 
2.2.1
Inner loop power control in the uplink (6.4.2)

Inner loop power control in the Uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink. It is tested the UE changes the output power with a step size of 1, 2 and 3 dB according to the value of ΔTPC or ΔRP-TPC, in the slot immediately. 
RAN1 is discussing TPC step size. If RAN1 decides to introduce the TPC step sizes other than 1, 2, and 3dB, RAN4 may need to introduce new requirements.  
2.2.2
Out-of-synchronization handling of output power (6.4.4)
In the out-of-synchronization handling of output power, UE shall monitor the PDCCH quality or the quality of the TPC fields of the F-DPCH over 160ms period. If the measured quality is worse than a threshold Qout, then the UE shall shut off the transmitter within 40ms. Moreover if the quality is better than a threshold Qin, then the UE shall turn on the transmitter again within 40ms. This requirement is also specified for the case that the discontinuous uplink DPCCH transmission operation is enabled. In this case UE will monitor the quality of the TPC fields of the F-DPCH over the previous 240 slots where the TPC symbols are known to be available. 
Since these requirements are based on the synchronization procedure decided by RAN1, RAN4 should wait until RAN1 conclude the synchronization procedure for the algorithm 3.  
Proposal 1: RAN4 should wait for RAN1 decision for the impact for inner loop power control and out-of-synchronous handling. 
2.3
Impact analysis for TS25.101 demodulation requirements
In this section we discuss the impact analysis for TS25.101 demodulation performance requirements. 
2.3.1
Combining of TPC commands from radio links of different radio link sets (8.7.2)
This requirement tests UE can combine the TPC commands from two cells belonging to different radio link set. Since the existing test case uses the TPC algorithm 1, UE receive TPC commands from two cells every slot and controls the UL DPCCH power every slot accordingly. As we described, the difference the new algorithm 3 from the algorithm 1 is to transmit TPC command every 3 or 5 slots, and we don’t see any difference from the TPC combining performance point of view. Therefore we don’t expect any additional requirements for this section due to the new algorithm 3.
2.3.2
Combining of reliable TPC commands from radio links of different radio link sets (8.7.3)
This requirement tests UE remains the same UL transmission power level in the scenario the TPC command in the unreliable cell is “UP”. The new algorithm 3 transmits TPC command every 3 or 5 slots instead of every slot in the algorithm 1, and it is essentially same functionality from TPC command decision point of view. Therefore we don’t expect any additional requirements for this section due to the new algorithm 3.
2.3.3
Power control in the downlink for F-DPCH (8.8.5)
This requirement tests TPC command error rate in F-DPCH is within a certain range with the TPC algorithm 1. RAN1 is discussing the applicability of this new algorithm 3 for F-DPCH. Regardless of the decision in RAN1, however, this requirement tests the TPC command decoding performance functionality in F-DPCH. Therefore we don’t expect any new additional requirements in this section due to the new algorithm 3. 
2.3.4
UE UL power control operation with discontinuous UL DPCCH transmission operation (8.14)
This requirements test UE uplink transmission power between the current slot and previous transmitted slot is within a certain range. During the DTXed slots, Node B transmits ‘UP’ command. 
RAN1 is still discussing the feasibility of using Algorithm 3 with CPC. If RAN1 decides the new TPC algorithm 3 is used together with CPC, we may come back with analysis. 

Proposal 2: RAN4 should wait for RAN1 decision for the impact for UL power control requirement with discontinuous UL DPCCH transmission operation. 
2.4
Impact analysis for TS25.104
BS requirement is not affected due to the new TPC algorithm 3. 

Proposal 3: No requirement impact for TS25.104 due to the new TPC algorithm 3. 

3
Conclusion

Proposal 1: RAN4 should wait for RAN1 decision for the impact for inner loop power control and out-of-synchronous handling. 
Proposal 2: RAN4 should wait for RAN1 decision for the impact for UL power control requirement with discontinuous UL DPCCH transmission operation. 
Proposal 3: No requirement impact for TS25.104 due to the new TPC algorithm 3. 
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