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1   Introduction
In RAN#69, a new work item Downlink TPC enhancements for UMTS [1] has been agreed. Its objective includes:
· Mechanisms for downlink control channel performance improvements. Identified solutions: repetition of TPC commands and DTX of TPC commands (RAN1)

· UE capability (RAN2)

· Potential signaling between NodeB and RNC (RAN3)

Some agreements have been made in RAN1#82 and #82bis meetings, and the LSs were sent from RAN1 [2][3]. In this paper, the corresponding solution is described and RAN3 impacts based on the agreements in RAN1 is given.
2   Discussion

In TR 25.706 [4], the solution of reduced TPC frequency with DTX of TPC commands has been proposed and agreed. In the legacy network, both algorithm 1 and algorithm 2 can be configured for TPC processing, and TPC commands are independently generated at each slot. When introduce the new solution, The TPC command is only transmitted at the first slot in every N consecutive slots, and the other TPC commands are DTXed in the remaining N-1 slots. UE can respond to the first TPC command. 
The solution is shown below, with N = 5 as an example.
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Figure 1: Reduced TPC frequency with DTX of TPC commands solution, where N = 5

For uplink power control, in legacy behaviour the Node B has to send TPC command in every slot no matter in which way the power control algorithm is configured. In that case no configuration parameters are needed for the uplink power control of Node B. 
As described in the LS [2], the following agreements for the Rel-13 downlink TPC enhancement have been captured:

· 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.

And in the LS [3], it is agreed that:

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] 

Based on the LSs, the new TPC algorithm, which is named as Algorithm 3, for the DTX of TPC commands should be introduced. To support this new algorithm, the Node B has to be informed that Algorithm 3 is used and it will generate the TPC command which is only transmitted at the first slot in every configured consecutive slots (the X(decimation factor)). Therefore a new indication of Algorithm 3 should be added to indicate whether the Node B can support the capability or not. In addition, the decimation factor should also be configured from RNC to Node B. 

Since it has been agreed that all RLs need to be configured with the same TPC algorithm if the Node B supports this new algorithm, and also the decimation factor for all RLs should be the same, the configuration information for the new algorithm will not be RL specific. Thus it can be added as a common parameter for all the radio links.
Proposal 1: It is proposed RAN3 to introduce a new cell capability of Algorithm 3 and decimation factor for power control over Iub/Iur interfaces.
If the cell does not support this new algorithm and the RNC has configured Algorithm 3 for the cell, the failure message should be initiated with a newly introduced failure cause to inform the RNC.

Proposal 2: It is proposed RAN3 to introduce a new failure cause in TS 25.433 and 25.423.

As know, the motivation for introduction of Algorithm 3 is to save power and code resource. These benefits have been evaluated in the single downlink carrier scenario. For DC-HSUPA scenario, as there are two carriers in the downlink, code resource and power are not the factors which can limit in the downlink performance. In addition, the benefits of power and code resource saving have not been studied in RAN1. 
Proposal 3: It is proposed that Algorithm 3 is not compatible with DC-HSUPA configuration, and the discussion will be pending on RAN1’s decision.
3   Conclusion
In this document, we gave the overview of downlink TPC enhancements and analyzed the RAN3 impacts based on agreements. Thus it is proposed as follows. The corresponding CRs are in [5][6][7].
Proposal 1: It is proposed RAN3 to introduce a new cell capability for support of Algorithm 3 and decimation factor for power control over Iub/Iur interfaces.

Proposal 2: It is proposed RAN3 to introduce a new failure cause in TS 25.433 and 25.423.

Proposal 3: It is proposed that Algorithm 3 is not compatible with DC-HSUPA configuration, and the discussion will be pending on RAN1’s decision.
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