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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#82bis, and the following agreements can be found in the LS from RAN1 [2]:
SHO operation
Use of Algorithm 3

Determination of UE transmission power 

When not all RLs can be configured with Algorithm 3, e.g. during AS update, the UE will behave as per Algorithm 3. 

Generation of TPC in uplink DPCCH

· In case the serving RL is configured with legacy Algorithm and there exists at least one RL configured with Algorithm 3, the UE TPC generation and transmission will be as in legacy.

· In case the serving RL is configured with Algorithm 3, the UE TPC generation and transmission will behave as per Algorithm 3.

Reconfiguration

The network is always allowed to reconfigure all RLs and UE to follow legacy TPC Algorithm. RAN2/3 specifications should allow to reconfigure the TPC Algorithm together with the AS update, and/or in other procedures that RAN2/3 see as valid.

UL TPC generation

The UE transmits the following pattern for the X slots: 

X=3, [TPC_cmd 01]

X=5, [TPC_cmd 0101] 

Compressed mode

· Algorithm 3 and compressed mode can operate together.

· The network is always allowed to reconfigure so that both network and UE follow legacy TPC Algorithm with compressed mode. Inform RAN2/3 to ensure that the specifications allow this behaviour. 

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

UL synchronization

For uplink synchronization, algorithm 3 needs to be revised on a slot cycle basis in the downlink. The same pattern sent in uplink (as listed below) is used also in the RL synchronization 
The UE transmits the following pattern for the X slots: 

X=3, [TPC_cmd 01]

X=5, [TPC_cmd 0101] 

Besides, some remaining details are FFS:
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. 

Main discussions: compressed mode, slot format, power saving.

The use of CPC and Algorithm 3 together is FFS.
In this contribution, further analysis is provided for the potential impacts in RAN4. No impact to RAN4 is identified.
2. Discussion
The new agreements for Algorithm 3 include the derivation and transmission of the TPC commands on the UL DPCCH, compressed mode, TPC step size and UL and DL synchronization.
For the derivation and transmission of TPC commands on the UL DPCCH, the same behavior is defined as in legacy algorithm 1 within one slot. The derivation is based on F-DPCH SIR measurement, which is the same as in legacy. So no impact is foreseen at the UE.

For compressed mode, no additional operation is introduced. UE acts as in legacy algorithm 1 every slot. No impact is foreseen.

For UL and DL synchronization, as has been discussed in RAN4#76bis, we see no impact at RAN4.

For DPCH and algorithm 3, as well as CPC and algorithm 3, they may bring compatibility impact to RAN1, RAN2 and RAN3. Whether such configuration is allowed or not will not introduce new requirements at RAN4.
3. Conclusion
In this contribution, we have analyzed Algorithm 3 with its agreed details. Based on the 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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