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1. Introduction

This document provides some discussion on the open issue of physical layer measurement in the SI Improvements of distributed antenna for 1.28Mcps TDD.
2. Discussion
SIR/ Cell Sync Burst SIR
The definition of SIR can be found as follows:

	· Definition
	· Signal to Interference Ratio, defined as: (RSCP/Interference) xSF.

· Where:

· RSCP =
Received Signal Code Power, the received power on the code of a specified DPCH, PRACH, PUSCH, HS-SICH or E-PUCH.

· Interference =
The interference on the received signal in the same timeslot which can’t be eliminated by the receiver.

· SF =
The used spreading factor.

· The reference point for the SIR shall be the Rx antenna connector.


According to the definition of the SIR, the SIR can be calculated by the RSCP and Interference. And the RSCP can be measured and reported for CELL PORTION (which covered by different distributed antenna). So we list the open issue as follows:

Open issue 1: How to understand the SIR in the scenario of CELL PORTION:

SIR will be used by NW to estimate the signal quality on the air interface, and the NodeB may combine the received signal from all the distributed antennas before decoding. In the in-door coverage scenario, the NW may only concern the SIR value in a dedicate cell portion, but in the blind-spot coverage scenario and high-speed coverage scenario, the NW may need to concern the SIR value calculated according to all the cell portions. Considering different scenario may have different requirement, we give the solution as:
Solution:

The SIR value can be configured to calculated based on a dedicate cell portion or the whole cell, which type will be used can be configured by RNC or decided by NodeB itself. If the SIR value is based on a dedicated CELL PORTION, the RSCP and the interference is the measurement value of this CELL PORTION; if the SIR value is based on the whole cell, the RSCP will be the sum of the RSCP from all the CELL PORTION and the interference will be a value calculated according to the interference of all the CELL PORTION (e.g. after the join-detection).
Angle of Arrival (AOA) for 1.28Mcps TDD

The definition of Angle of Arrival (AOA) for 1.28Mcps TDD is:

	Definition
	AOA defines the estimated angle of a user with respect to a reference direction. The reference direction for this measurement shall be the North, positive in a counter-clockwise direction.

The AOA is determined at the BS antenna for an UL channel corresponding to this UE.


In distributed antenna scenario, the AOA measurements value may be different in each portion. So we list the second open issue as follows:

Open issue 2: How to understand the AOA measurements in the scenario of CELL PORTION:

In the blind-spot coverage scenario, the AOA measurement can be used for some location related function (e.g. use the AOA + Cell id to locate the UE  ), so we give the solution as: 
Solution:

The AOA measurement can still be used in the distributed antenna scenario, and the target distributed antenna (i.e. CELL PORTION) for the AOA measurement can be configured by RNC or decided by NodeB itself.
Timing related measurement
The timing related measurement includes RX timing Deviation , SFN-SFN observed time difference, Cell Sync Burst Timing, Received SYNC-UL Timing Deviation for 1.28Mcps TDD. The definictions in 25.225 are listed below:

RX timing Deviation

	Definition
	‘RX Timing Deviation’ is the time difference TRXdev = TTS – TRXpath in chips, with

TRXpath:
time of the reception in the Node B of the first detected uplink path (in time) to be used in the detection process. The reference point for TRXpath shall be the Rx antenna connector. For 1.28 Mcps TDD only the first UL timeslot in the first subframe used by the UE is used for the calculation of TRXpath.

TTS:
time of the beginning of the respective slot according to the Node B internal timing


SFN-SFN observed time difference

	Definition
	SFN-SFN observed time difference = TRx_Frame_cell k - TRx_Frame_cell i, in chips, where

TRx_Frame_cell i:
time of start (defined by the first detected path in time) of the frame boundary from the TDD cell i.

TRx_Frame_cell k:
time of start (defined by the first detected path in time) of the frame boundary from the cell k that is closest in time to the frame boundary of the TDD cell i.


Cell Sync Burst Timing
	Definition
	Cell sync burst timing is the time of start (defined by the first detected path in time) of the cell sync burst of a neighbouring cell. This measurement is applicable for 3.84Mcps TDD and 1.28Mcps TDD. For 1.28 Mcps TDD the DwPCH represents the cell sync burst. Type 1 is used for the initial phase of Node B synchronization. Type 2 is used for the steady-state phase of Node B synchronization. Both have different range.

The reference point for the cell sync burst timing measurement shall be the Rx antenna connector.

Type 1:

 Cell sync burst timing = TRx  - Tslot in chips, where

Tslot :
time of start of the cell sync timeslot in the frame, where the cell sync burst was received.

TRX :
time of start (defined by the first detected path in time) of a cell sync burst received from the target UTRA cell.

Type 2:

Cell sync burst timing = TRx  - Tslot, in chips, where

Tslot :
time of start of the cell sync timeslot in the frame, where the cell sync burst was received.

TRX :
time of start (defined by the first detected path in time) of a cell sync burst received from the target UTRA cell.


According to the definition of the physical layer measurements, the measurement value of the following measurements will be related to the location of the reference antenna.

· RX timing Deviation
· SFN-SFN observed time difference

· Cell Sync Burst Timing

In Rel-8, only beam forming has been considered in the WI CELL PORTION, and in case of beam forming, all the branch of the smart antennas will be located in one place, which means the measurements above will have the same measurement in different CELL PORTION. But according to the definition of distributed antenna, different distributed antennas will be located in different place, which means different CELL PORTION may have different measurement for these measurements. So we give the open issue as follows::

Open issue3: How to understand the timing related measurement in the distributed antenna scenario.

Considering the timing related measurement can be used to keep the system synchronization (e.g. once the GPS equipment is down , the timing related measurement can be used to help the NW to keep synchronization for a long period of time until the problem of GPS equipment is fixed) or help to locate the UE . So we give the solution as :
Solution:

The timing related measurement can still be used in the distributed antenna system. For the common measurement SFN-SFN observed time difference and Cell Sync Burst Timing, target distributed antenna (i.e. CELL PORTION) can be configured by RNC. For the dedicate measurement RX timing Deviation, the target distributed antenna (i.e. CELL PORTION) can be decided by NodeB (i.e. the Best CELL PORTION).
3. Conclusion
Open issue 1: How to understand the SIR in the scenario of CELL PORTION:

Solution:

The SIR value can be configured to calculated based on a dedicate cell portion or the whole cell, which type will be used can be configured by RNC or decided by NodeB itself. If the SIR value is based on a dedicated CELL PORTION, the RSCP and the interference is the measurement value of this CELL PORTION; if the SIR value is based on the whole cell, the RSCP will be the sum of the RSCP from all the CELL PORTION and the interference will be a value calculated according to the interference of all the CELL PORTION (e.g. after the join-detection).
Open issue 2: How to understand the AOA measurements in the scenario of CELL PORTION:

Solution:

The AOA measurement can still be used in the distributed antenna scenario, and the target distributed antenna (i.e. CELL PORTION) for the AOA measurement can be configured by RNC or decided by NodeB itself.
Open issue3: How to understand the timing related measurement in the distributed antenna scenario.

Solution:

The timing related measurement can still be used in the distributed antenna system. For the common measurement SFN-SFN observed time difference and Cell Sync Burst Timing, target distributed antenna (i.e. CELL PORTION) can be configured by RNC. For the dedicate measurement RX timing Deviation, the target distributed antenna (i.e. CELL PORTION) can be decided by NodeB (i.e. the Best CELL PORTION).
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