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1	Introduction
[bookmark: OLE_LINK6]In RAN1#77, a secondary pilot was introduced as part of the Hetnet WI to ensure reliability of control channels at the Macro cell. In this contribution, some power control aspects of the operation of the secondary pilot are discussed.
2	Power Control with Secondary Pilot
[bookmark: OLE_LINK222]An illustration of the secondary pilot operation is given in Figure 1.
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Figure 1: Power control when Secondary Pilot is configured
In addition to the introduction of the secondary pilot the following agreements were made at the last meeting or through e-mail discussions:
· DPCCH2 slot format is (8,2) and is the same as DPCCH
· The 2 TPC bits in DPCCH2 control the power of the F-DPCH channels from the Macro
· The TPC bits from the DPCCH control the power of the target LPN but may also control the transmit power of all the non-serving cells
· 2 F-DPCH non-colliding resources are transmitted from the Macro to power control the primary and secondary pilots
· E-DPCCH power ratios are computed with reference to DPCCH
· Range of E-DPCCH beta ratios are increased to enable E-DPCCH decoding
· Maximum power scaling for DPCCH2: DPCCH2 is always power scaled with HS-DPCCH
· DL out-of-sync procedure is not changed, i.e,, the Out of sync procedure is based on the Macro F-DPCH meant for DPCCH
· UL out-of-sync procedure is modified at the Macro to take DPCCH2 into account



In addition to these agreements, there are some aspects of the power control that need to be discussed and finalized. These are enumerated below:
1. Target LPN:
A particular non-serving cell needs to be designated the Target non-serving cell. The UE would be required to monitor the F-DPCH quality from this Target NS cell in order to set the TPC commands transmitted on the primary pilot (DPCCH). Since the TPC commands from each non-serving cell maybe different, it would not be feasible to combine TPC commands from different non-serving cells to arrive at a quality metric.
Furthermore, similar to the legacy operation, it would need to be specified that the Target NS cell follows the TPC commands on the DPCCH to set the power of the F-DPCH transmitted from the cell. The other non-serving cells may also follow the TPC commands on the DPCCH, but this aspect does not have to be mentioned explicitly as the setting of the F-DPCH power levels from the other non-serving cells is a matter of network implementation.

2. F-DPCH Transmissions from the Macro cell:
The Macro cell transmits two F-DPCH channels to power control the DPCCH and the DPCCH2. The TPC commands on the DPCCH2 power control the F-DPCH channels from the Macro. Since both F-DPCH channels need to be reliably received at the UE, both channels are power controlled by the same TPC commands. As a result, both the F-DPCH channels have the same transmit Ec/Ior power levels at all times, thereby ensuring the reception quality of both channels at the UE. However, a single quality metric as is signalled in legacy networks is sufficient. 

3. Power balancing:
Since the F-DPCH channels from the Macro and the LPN are power controlled individually and the propagation channels from the two cells are expected to be independent, the F-DPCH transmit power levels of the two cells may be quite different. Balancing of power between the Macro and the Target LPN should therefore be avoided. 
However, the non-serving cells other than the Target LPN may also follow the TPC commands on the DPCCH. Therefore, it may be prudent to specify that the transmit power cells from all the non-serving cells may need to power balanced. 

4. F-DPCH Quality Criterion:
In legacy networks, an F-DPCH target BER is signalled to the UE in order to ensure that UE has a target to apply for power controlling the F-DPCH channel. When DPCCH2 is enabled, the UE power controls the F-DPCHs from both the Macro and the LPN. However, since the target metric is chosen to ensure F-DPCH reliability in general, it is not clear if there needs to be two separate target BER metrics that need to be signalled to the UE. Transmit power constraints at the two cells can be managed by setting the maximum F-DPCH transmit power at the two cells. Therefore, in order to avoid additional signalling and RAN4 testing, it is proposed that the legacy F-DPCH BER metric be followed for both the power control loops.

5. DCH Configuration:
In the legacy networks, only one of DPCH or F-DPCH is configured for power control purposes. However, if secondary pilot is enabled, there would need to be an F-DPCH channel transmitted from the Macro cell in order to power control the DPCCH2 channel. Therefore, an exception would need to be added to allow for the transmission of both DCH and F-DPCH in this case. 
When DCH is configured, the UE combines the SNR from the DL transmissions from all the cells in the active set in order to set the TPC commands on the DPCCH. In this case, the DL transmission power levels of the DPCH and F-DPCH may be different at the Macro since the F-DPCH would be power controlled by the DPCCH2 channel.
Based on the above observations, the following is proposed when secondary pilot is enabled:
Proposal 1: A target non-serving cell is designated. The UE monitors the F-DPCH quality from the target non-serving cell in order to transmit the TPC commands on the DPCCH.
Proposal 2: The F-DPCH transmissions from the Macro cell always have the same transmit Ec/Ior value and are both modified by the TPC commands received on the DPCCH2 channel.
Proposal 3: Power balancing between the F-DPCH transmit power levels at the Macro and the LPN is disabled. Power balancing between all non-serving cells is enabled.
Proposal 4: A single F-DPCH BER target is signalled to the UE and is applied to all the F-DPCH transmissions from the Macro and the Target non-serving cell.
Proposal 5: When DPCH is configured, both DPCH and F-DPCH may be transmitted to the UE to power control the DPCCH and DPCCH2 channels. 
Proposal 6: When DPCH is configured, the F-DPCH and DPCH transmit power levels may be different at the Macro cell.
[bookmark: OLE_LINK79]5	Conclusions
In this contribution, some power control aspects of the secondary pilot were discussed. The following are proposed.
Proposal 1: A target non-serving cell is designated. The UE monitors the F-DPCH quality from the target non-serving cell in order to transmit the TPC commands on the DPCCH.
Proposal 2: The F-DPCH transmissions from the Macro cell always have the same transmit Ec/Ior value and are both modified by the TPC commands received on the DPCCH2 channel.
Proposal 3: Power balancing between the F-DPCH transmit power levels at the Macro and the LPN is disabled. Power balancing between all non-serving cells is enabled.
Proposal 4: A single F-DPCH BER target is signalled to the UE and is applied to all the F-DPCH transmissions from the Macro and the Target non-serving cell.
Proposal 5: When DPCH is configured, both DPCH and F-DPCH may be transmitted to the UE to power control the DPCCH and DPCCH2 channels. 
Proposal 6: When DPCH is configured, the F-DPCH and DPCH transmit power levels may be different at the Macro cell.
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