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1 Introduction

IPDL has been proposed for solving the LCS problem, see e.g. [1]. This document includes text proposals to enable IPDL in L1.

2 IPDL L1 aspects

The IPDL method affects L1 in the following ways

1. Downlink power control. The UEs should not measure power during the idle periods. Otherwise there is a risk that all UE will underestimate the reception power and thus issue a power up command. If all UE issue a power up command simultaneously there is a potential problem that the BS power will increase to much.

2. Uplink power control. The UE should take no power control action if the TPC is received during the idle period. If there are several active links the others can be used.

3. UE performance. By utilising the fact that the idle period occurs the receiver can minimise the effect of the idle period. For instance the decoder can set the soft values to zero and the channel estimate should not be updated with measurements during the idle period

4. UE measurements. The UE should have a special measurement that it can report back to the RAN. The measurement is the relative timing of different cells. 

Of the above point 1 and 2 can be included in 25.214 and 4 can be included in 25.231. Point 3 is only informative and does not have to be included in the specification.

3 Text Proposal for TS 25.231

It is proposed to add the following paragraph in 25.231:

8 Radio link measurements

Relative timing difference between cells for LCS The relative timing difference between the serving cell and cell i. TLCSi is defined as TLCSi = TCPICHRxi - TCPICHRx0, where:

TCPICHRx0 is the time when the UE receives one CPICH slot from the serving cell

TCPICHRxi is the time when the UE receives the CPICH slot from cell i that is closest in time to the CPICH slot received from the serving cell
TLCS is a signed value. The resolution of TLCS is 0.5 chip and the range is [-1279…1280] chips.
4 Text Proposal for TS 25.214

5.1.2.2.1
General

<Notes: A minimum power control step size of 1 dB is mandatory. Smaller step sizes are FFS. Their support would be optional.>

The uplink closed-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-interference ratio (SIR) at a given SIR target, SIRtarget. An higher layer outer loop adjusts SIRtarget independently for each cell in the active set. 
The serving cells (cells in the active set) should estimate signal-to-interference ratio SIRest of the received uplink DPCH . The serving cells then generates TPC commands and transmits the commands once per 0.625 ms slot according to the following rule: if SIRest > SIRtarget then the TPC command to transmit is “0”, while if SIRest < SIRtarget then the TPC command to transmit is “1”.
If there is a single active connection and there is an idle period during the reception time of the TPC, the UE should not adjust its transmitter power.
If multiple TPC commands are received, then upon reception of these TPC commands, the UE combines the received commands into a single TPC command, TPC_cmd. The combination process depends on whether the transmitted TPC commands are known to be the same or not. The combination process for each of these two cases is described in subclauses 5.1.2.2.2 and 5.1.2.2.3 respectively. In the case of idle periods for some links the combination is described in 5.1.2.2.4
After calculation of the combined TPC command TPC_cmd, the UE then adjusts the transmit power of the uplink dedicated physical channels with a step of TPC dB according to the TPC command. If TPC_cmd equals 1 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be increased by TPC dB. If TPC_cmd equals 0 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be decreased by TPC dB. 

--- SNIP ---
5.1.2.2.4
Combining of TPC commands during downlink idle periods.

If one or more of the active links are idle during the reception of the TPC, the combining should be performed as in section 5.1.2.2.3 except that the reliability figures for those links are set to 0.
5.2.3.2
Ordinary transmit power control

< Note:Working assumption is that minimum step size of 1 dB is mandatory, and minimum step size of 0.5 dB is optional.>
The downlink closed-loop power control adjusts the network transmit power in order to keep the received downlink SIR at a given SIR target, SIRtarget. An higher layer outer loop adjusts SIRtarget independently for each connection. 
The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled. Simultaneously, the UE should estimate the received interference. During downlink idle periods these estimations should be suspended. The obtained SIR estimate SIRest is then used by the UE to generate TPC commands according to the following rule: if SIRest > SIRtarget then the TPC command to transmit is “0”, requesting a transmit power decrease, while if SIRest < SIRtarget then the TPC command to transmit is “1”, requesting a transmit power increase.
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