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1
Introduction
LS from RAN1 [1] describes the following agreement for WI Downlink TPC enhancements for UMTS:
TPC-size

For Algorithm 3 the value of the step size TPC shall take the value 1dB or 2dB depending on the configuration of the parameter "TPC-StepSize".
DL synchronization
Phase 2 - reuse the CPC behaviour as legacy
According to the RAN1#82bis chairmans note it is noted that:

DL synchronization is FFS

Phase 1
-option 1 is to extend the 40ms period and apply Algorithm 3

-option 2 is to keep the 40ms period and apply Algorithm 3

Apply Algorithm 3 to DPCH is FFS. 

The use of CPC and Algorithm 3 together is FFS.
Although there are still some FFSs, we give the update of 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 [2] 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 [2]).

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. 
Since RAN1 has decided that TPC step size is 1dB or 2dB, no new additional requirements are needed. 
2.2.2
Out-of-synchronization handling of output power (6.4.4)
In the RAN4 test for 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. 
Synchronization procedure consists of two parts as described in TS25.214 section 4.3.1.2: the first phase is applied before in-sync status. The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers. In this phase, UE will monitor the channel quality of DPCCH over 160ms or the TPC symbol quality over 240 slots in which TPC symbols are transmitted. If the quality exceeds Qin, then UE report in-sync. If the quality is worse than Qout then UE reports out-of-sync. Since RAN4 test verifies the phase 2 behaviour and RAN1 agreed to reuse the CPC behaviour as legacy, our proposal is to apply the algorithm 3 to the existing Out-of-synchronization handling requirement.
Proposal 1: Revise TS25.101 6.4.4.1 so that 240 slots measurement is applicable for TPC algorithm 3. 
The corresponding CR is provided in [3].
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
Requirement for the TPC algorithm 3 verification
With the new TPC algorithm 3, the NodeB transmits TPC commands every 3 or 5 slots and other slots are DTX’d. During the DTX period, it is assumed UE does not change its UL transmission power. We think it is important to verify that UE does not change the UL transmission power during TPC symbol DTX. Otherwise some UE might change the UL transmission power based on the information from the DTX’d symbol position, and it gives the negative impact to the network, such as the increase of interference level.
In order to secure the UE behavior with algorithm 3, we propose to reuse the existing CPC test case in TS25.101 section 8.14, where it is tested the UE uplink transmission power does not change with the discontinuous UL DPCCH transmission operation. In order to verify that UE does not read/decode the symbols in the DTX’d slots, the NodeB transmits ‘UP’ command. 
We can apply the same methodology for the TPC algorithm 3 verification, where Node B transmits TPC command sequence {0,1,0,1,…} in every 3 or 5 slots. During the DTX’d slots, the Node B transmit ‘UP’ command. If UE wrongly reads the symbols in DTX’d slots, UL output power is increased. The UE can be verified with no UL output power changes. 
Proposal 2: RAN4 should introduce a new demodulation requirement which verifies that UE does not read DTX’d TPC command when the algorithm 3 is used. 
3
Conclusion

Proposal 1: Revise TS25.101 6.4.4.1 so that 240 slots measurement is applicable for TPC algorithm 3.
Proposal 2: RAN4 should introduce a new demodulation requirement which verifies that UE does not read DTX’d TPC command when the algorithm 3 is used. 
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