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1 Introduction
In the RAN1#61 meeting, 3 scenarios (In-door Coverage, High-speed Coverage, Blind spot coverage) for distributed antenna have been given in [1] as typical scenarios. In this contribution, we will analyze the physical layer measurements in these scenarios and give the potential new requirements for these measurements in distributed antenna scenarios.
2 Measure and Report mechanism
According to the definition of physical layer measurements in TS.25.225, in the scenario of distributed antenna, the measurement result may be different in the areas which are covered by different antennas. In order to get the measurement result accurately, we give our proposal 1 as:

Proposal 1: For these UTRAN measurements which may have a different measurement result in the areas covered by different distributed antenna, it shall be possible for the NodeB to measure and report the measurement result for each area separately.
In Rel9, some enhancement for the beam-forming technology have been introduced in the physical layer measurement in the work item “Cell Portion for 1.28Mcps TDD” [2], CELL PORTION defines an area within the cell for the reporting of measurement result in the beam forming scenario. The definition of CELL PORTION can be found as follows:
CELL PORTION: A geographical part of a cell for which a Node B measurement can be reported to the RNC. A cell portion is semi-static and identical for both the UL and the DL. Within a cell, a cell portion is uniquely identified by a cell portion ID.

Similar as beam-forming, the area covered by the distributed antenna can also be treated as a geographical part of a cell, so we give our Proposal 2 as:
Proposal 2: Reuse the definition of CELL PORTION in the physical layer measurement to describe a specific area which is covered by a distributed antenna. Each cell portion consists of one distributed antenna.
For the measurements: RSCP, Timeslot ISCP, Received total wide band power, Transmitted carrier power, Transmitted carrier power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH, or E-HICH transmission, UpPTS interference, when Cell Portions are defined in the cell, measured and reported the measurement result for each Cell Portion to higher layers have already been supported in the current specification. For the other measurements, in case of distributed antenna, whether it is necessary to introduce the CELL PORTION in these measurements are still FFS.
3 Definition of Physical layer measurements
The definition of physical layer measurements can be found as follows:
RSCP
	· Definition
	· Received Signal Code Power, the received power on one DPCH, PRACH, PUSCH, HS-SICH or E-PUCH code. The reference point for the RSCP shall be the Rx antenna connector. When Cell Portions are defined in the cell, the RSCP for each Cell Portion can be measured and reported to higher layers.


Timeslot ISCP
	· Definition
	· Interference Signal Code Power, the interference on the received signal in a specified timeslot measured on the midamble. The reference point for the ISCP shall be the Rx antenna connector. 

· In the case of RX antenna diversity, the average of the linear values [W] of the ISCP values measured for each antenna branch shall be reported. When Cell Portions are defined in the cell, the Timeslot ISCP for each Cell Portion can be measured and reported to higher layers.


Received total wide band power
	· Definition
	· The received wide band power in a specified timeslot including the noise generated in the receiver, within the bandwidth defined by the receiver pulse shaping filter. The reference point for the measurement shall be the Rx antenna connector. In case of receiver diversity the reported value shall be the linear average of the power in [W] in the diversity branches. When Cell Portions are defined in the cell, the received total wide band power for each Cell Portion can be measured and reported to higher layers.


SIR

	· 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.


Transmitted carrier power

	· Definition
	· Transmitted carrier power, is the ratio between the total transmitted power and the maximum transmission power.

· Total transmission power is the power [W] transmitted on one DL carrier in a specific timeslot from one UTRAN access point.

· Maximum transmission power is the power [W] on the same carrier when transmitting at the configured maximum transmission power for the cell.

· The measurement shall be possible on any carrier transmitted from the UTRAN access point. The reference point for the transmitted carrier power measurement shall be the Tx antenna connector.

· In case of Tx diversity the transmitted carrier power is the ratio between the sum of the total transmitted powers of all branches and the maximum transmission power. When Cell Portions are defined in the cell, the transmitted carrier power for each Cell Portion can be measured and reported to higher layers.


Transmitted code power

	Definition
	Transmitted Code Power, is the transmitted power on one carrier and one channelisation code in one timeslot. The reference point for the transmitted code power measurement shall be the Tx antenna connector. 

In the case of Tx diversity the transmitted code power for each branch shall be measured and the linear sum of the values shall be reported to higher layers, i.e. only one value will be reported to higher layers.


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


NOTE:
This measurement can be used for timing advance calculation or location services.
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.


Cell Sync Burst SIR

	Definition
	Signal to Interference Ratio for the cell sync burst, defined as: RSCP/Interference, where:

RSCP =
Received Signal Code Power, the received power on the code and code offset of a cell sync burst.

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

This measurement is applicable for 3.84Mcps TDD and 1.28Mcps TDD.

The reference point for the cell sync burst SIR shall be the Rx antenna connector. For 1.28 Mcps TDD the DwPCH represents the cell sync burst.


Received SYNC-UL Timing Deviation for 1.28Mcps TDD
	Definition
	‘Received SYNC-UL Timing Deviation’ is the time difference 



UpPCHPOS = UpPCHRxpath – UpPCHTS
Where
UpPCHRxpath:
time of the reception in the Node B of the SYNC-UL to be used in the uplink synchronization process

UpPCHTS:
time instance 128 chips prior to the start of the UpPCH according to the Node B internal timing
UE can calculate Round Trip Time (RTT) towards the UTRAN after the reception of the FPACH containing UpPCHPOS transmitted from the UTRAN.

Round Trip Time RTT is defined by




RTT = UpPCHAVD + UpPCHPOS – 8*16 TC
Where

UpPCHADV:
the amount of time by which the transmission of UpPCH is advanced in time relative to the end of the guard period according to the UE Rx timing.


Angle of Arrival (AOA) for 1.28Mcps TDD

	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.


Transmitted carrier power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH, or E-HICH transmission
	· Definition
	· Transmitted carrier power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH or E-HICH transmission is the ratio between the total transmitted power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH or E-HICH transmission in a specified timeslot on one DL carrier from one UTRAN access point, and the maximum transmission power possible to use on that DL carrier in the timeslot. Total transmission power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH or E-HICH transmission is the sum of the mean power levels [W] of each of the codes not used for HS-PDSCH, HS-SCCH, E-AGCH or E-HICH transmission in the specified timeslot on one carrier from one UTRAN access point. Maximum transmission power is the mean power [W] in the specified timeslot on one carrier from one UTRAN access point when transmitting at the configured maximum power for the cell. The measurement shall be possible on any timeslot and carrier transmitted from the UTRAN access point. The reference point for the transmitted carrier power measurement of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH or E-HICH transmission shall be the Tx antenna connector.  In case of Tx diversity the transmitted carrier power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH or E-HICH transmission is the ratio between the sum of the total transmitted powers of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH or E-HICH transmission of all branches and the maximum transmission power. When Cell Portions are defined in the cell, the transmitted carrier power of all codes not used for HS-PDSCH, HS-SCCH, E-AGCH or E-HICH transmission for each Cell Portion can be measured and reported to higher layers.


UpPTS interference (1.28Mcps TDD)

	· Definition
	· The level of interference in the UpPTS, defined as the difference between the mean received power in the UpPTS and the sum of the estimated mean power levels of all detected UpPCH transmissions. In the case of antenna diversity, the linear average of the UpPTS interference levels calculated for each antenna branch shall be calculated. The reference point for the UpPTS interference measurement shall be the Rx antenna connector. When Cell Portions are defined in the cell, the UpPTS interference for each Cell Portion can be measured and reported to higher layers.


3.1 Measurement reference point

From the definitions above, we can find that the reference point for RSCP/TS ISCP is the Rx antenna connector. But when the distributed antennas are deployed, one or more distributed antennas will be deployed in the cell to cover a specific area; in this case, for the reference point, 2 different understanding may exist:

A: The reference point shall be the Rx antenna connector of each distributed antenna (if the smart antenna is used).

B: The reference point shall be the Rx antenna connector of all the distributed antennas.

According to the typical scenarios for distributed antenna given in [1], the coverage of each distributed area may be different (especially in the In-door Coverage scenario), knowing the RSCP of each distributed antenna will be helpful for the RNC to make the decision about the access control and load balance. So we give our proposal 3:

Proposal 3: For the RSCP/TS ISCP, the reference point shall be the Rx antenna connector of each distributed antenna. 
3.2 Rx / Tx diversity

According to the definition of TS ISCP and RTWP, in case of RX antenna diversity, the average of the linear values [W] of the ISCP and RTWP values measured for each antenna branch shall be reported. But if the distributed antennas are deployed, 2 different understanding may exist:
A: The multiple distributed antennas shall be treated as Rx antenna diversity, and the average of the linear values [W] of the ISCP and RTWP values measured for each distributed antenna shall be reported. 

B: The Rx antenna diversity only means the Rx antenna diversity within one distributed antenna; the TS ISCP and RTWP for each distributed antenna shall be measured and reported separately by CELL PORTION.
According to the same concern as reference point, we give our proposal 4:
Proposal 4: For the Timeslot ISCP and RTWP, the Rx antenna diversity only means the Rx antenna diversity within one distributed antenna; For the Transmitted carrier power and Transmitted code power, the Tx antenna diversity only means the Tx antenna diversity within one distributed antenna
3.3 SIR, Cell Sync Burst SIR
According to the definition of the SIR and Cell Sync Burst SIR, the SIR can be calculated by the RSCP and Interference, and the RSCP can be measured and reported for each area covered by different distributed antenna by CELL PORTION. So, for the SIR, we give the proposal 5:
Proposal 5: When distributed antennas are deployed, the measurements SIR and Cell Sync Burst SIR can be measured and reported by area (CELL PORTION).
3.4 RX timing Deviation , SFN-SFN observed time difference, Cell Sync Burst Timing, Received SYNC-UL Timing Deviation for 1.28Mcps TDD, Angle of Arrival (AOA) for 1.28Mcps TDD
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

Received SYNC-UL Timing Deviation for 1.28Mcps TDD

Angle of Arrival (AOA) for 1.28Mcps TDD
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. 
For the legacy cell, all the measurements above are useful and can be configured and reported within the legacy cell, and from the typical scenarios given in [1], we can find out that the distributed antenna can be deployed for the blind spot coverage, so, there is no reason for us to restricted the using of these measurements in the cell which consist of distributed antenna. In order to clarification the definition of there measurement in the scenario of distributed antenna, we give the proposal 6:
Proposal 6: When distributed antennas are deployed, the measurements RX timing Deviation , SFN-SFN observed time difference, Cell Sync Burst Timing, Received SYNC-UL Timing Deviation for 1.28Mcps TDD and Angle of Arrival (AOA) for 1.28Mcps TDD can be measured and reported for by area (CELL PORTION) separately.

Whether it is necessary for the NodeB to report the measurement results from all CELL PORTION or it is only necessary for the NodeB to report the measurement result from some specific CELL PORTION can still be FFS.
4 Conclusion
According to the analysis above, we give the following proposals:
Proposal 1: For these UTRAN measurements which may have a different measurement result in the areas covered by different distributed antenna, it shall be possible for the NodeB to measure and report the measurement result for each area separately.

Proposal 2: Reuse the definition of CELL PORTION in the physical layer measurement to describe a specific area which is covered by a distributed antenna. Each cell portion consists of one distributed antenna.
Proposal 3: For the RSCP/TS ISCP, the reference point shall be the Rx antenna connector of each distributed antenna. 
Proposal 4: For the Timeslot ISCP and RTWP, the Rx antenna diversity only means the Rx antenna diversity within one distributed antenna; For the Transmitted carrier power and Transmitted code power, the Tx antenna diversity only means the Tx antenna diversity within one distributed antenna
Proposal 5: When distributed antennas are deployed, the measurements SIR and Cell Sync Burst SIR can be measured and reported by area (CELL PORTION).
Proposal 6: When distributed antennas are deployed, the measurements RX timing Deviation , SFN-SFN observed time difference, Cell Sync Burst Timing, Received SYNC-UL Timing Deviation for 1.28Mcps TDD and Angle of Arrival (AOA) for 1.28Mcps TDD can be measured and reported for by area (CELL PORTION) separately.
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