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Introduction
At the R3#16 meeting, draft TR UE positioning in UTRAN  FDD Iub/Iur protocol aspects was presented. Following study areas were agreed.:

· Architecture;

· OTDOA radio interface timing (FDD+TDD);

· OTDOA idle periods (FDD);

· A-GPS  timing difference (Iur, Iub) (TDD+FDD);

· A-GPS assistance data from remote ref rx (pending RAN2 decision, Iur, Iub) ;and

· Relocation (FDD+TDD).
In this contribution it is proposed draft text to be added for TR 25.850 v. 0.1.1 study area OTDOA IPDL Periods.

Text proposal for TR 25.850
OTDOA Idle Periods

The FDD mode Node Bs may provide idle periods in the downlink, in order to potentially improve the hearability of other Cells. The operation and specification of idle periods can be found in [3].

Iub Interface

Iub interface is used to control the IPDL mechanism between the CRNC and it's Node Bs.  To apply the IPDL configuration in the Node B the CRNC need to provide following parameters to it's Node B's (extracted from TS25.331 v. 3.5.0):

Information Element/Group name
Need
Multi
Type and Reference
Semantics description

IP spacing
MP

Integer(5,7,10,15,20,30,40,50)
The IPs are repeated every IP spacing frame.

IP length
MP

Integer(5,10)
The length in symbols of the idle periods

IP offset
MP

Integer(0..9)
Relates the BFN and SFN, should be same as T_cell defined in 25.402

Seed
MP

Integer(0..63)
Seed used to start the random number generator

Burst mode parameters
OP




>Burst Start
MP

Integer(0..15)
The frame number where the 1st Idle Period Burst occurs within an SFN cycle. Scaling factor 256.

>Burst Length
MP

Integer(10..25)
Number of Idle Periods in a 'burst' of Idle Periods

>Burst freq
MP

Integer(1..16)
Number of 10ms frames between consecutive Idle Period bursts. Scaling factor 256.

There are two mode of IPDL operations continuos mode and burst mode of operation. In the continuos mode  of operation following parameters are needed.

· IP_Offset: Cell specific offset that is used to synchronise idle periods from different sectors within a Node B i.e. T_Cell;

· IP_Spacing: The number of 10 ms radio frames between the start of a radio frame that contains an idle period and the next radio frame that contains an idle period. Note that there is at most one idle period in a radio frame.

· IP_Length: The length of the idle periods, expressed in symbols of the CPICH.

· Seed: Pseudo random number generator.

In the burst mode of operation additon the parameter mentioned above following parameters are needed.

· Burst_Start: The SFN where the first burst of idle period start
· Burst_Length: The number of idle periods in a burst of idle periods.

· Burst_Freq: The number of radio frames of the primary CPICH between the start of a burst and the start of the next burst.

One solution to control idle periods in Node B is to use existing Cell Setup and Cell Reconfiguration elementary procedures.

Cell Setup procedure is initiated with a CELL SETUP REQUEST message that may be used to configure IPDL parameters mentioned above and optionally activate the IPDL configuration immediately in the cell.

This message shall contain the id uniquely identify the configured cell within CRNC, IPDL configuration parameters and additionally logical information about activation of IPDL if CRNC wants it's cell within Node B to activate IPDL immediately.

If IPDL is going to be activated immediately together with IPDL parameters IP_position(x) can be calculated according the function described below (extracted from TS25.331 v. 3.5.0)
The function IP_position(x) described below yields the position of the xth Idle Period relative to a) the start of the SFN cycle when continuous mode or b) the start of a burst when in burst mode. The operator "%" denotes the modulo operator. Regardless of mode of operation, the Idle Period pattern is reset at the start of every SFN cycle. Continuous mode can be considered as a specific case of the burst mode with just one burst spanning the whole SFN cycle. Note also that x will be reset to x=1 for the first idle period in a SFN cycle for both continuous and burst modes and will also, in the case of burst mode, be reset for the first Idle Period in every burst.

Max_dev=150-IP length

rand(x)= (106.rand(x-1) + 1283)mod6075,

rand(0)=seed

IP_position(x) = x*IP_spacing*150 + rand(xmod64)modMax_dev+IP_offset

For detailed information about calculation of idle period position see [3].
Cell Reconfiguration procedure is initiated with a CELL RECONFIGURATION REQUEST message that may be used to 

· immediate activation of  pre-configured IPDL (IPDL parameters configured in Cell Setup); or 

· configure IPDL parameters and immediately activate the IPDL configuration; or

· immediate deactivation of ongoing IPDL.

CELL RECONFIGURATION REQUEST message shall contain the id uniquely identify the configured cell within CRNC and

· logical information about IPDL activation (immediate activation of pre-configured IPDL parameters );or
· IPDL configuration parameters together with logical information about IPDL activation (IPDL configure and immediate activation); or

· logical information about IPDL deactivation. (immediate deactivation of IPDL).

It is assumed that IPDL configuration can be immediately activated and deactivated with Cell Reconfiguration procedure i.e. activation/deactivation of IPDL configuration at runtime is not time critical.

Iur Interface

IPDL parameters need to be co-ordinated between RNCs to assure non overlapping idle periods. This information may be communicated trough the Iur. Other possibility is to control the IPDL parameters is via O&M as part of network management system.

It need to be further studied these options and define what is the suitable way to control IPDL parameters between RNCs.

