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1. Introduction

This document provides a summary of the email discussions after RAN1#62bis on Improvements of distributed antenna for 1.28Mcps TDD.
2. Discussion

The detailed input and comments from the participating companies are given below.

Dense urban environment for the distributed antenna
A new typical scenario of distributed antenna has been given in R1-105600, and the description of the typical scenario can be found as follows:

The dense urban environment could be regarded as another typical scenario for the distributed antenna as in this scenario; the signal strength is usually faded faster than other outdoor environments such that it is advantageous to use the distributed antenna for coverage and performance improvement. Moreover, the distributed antenna could reuse the traditional old cell sites instead of finding the new sites in system upgrade. In deploying distributed antenna in dense urban environment, antennas belong to a cell can be used to cover different areas which are adjacent or separated spatially which can give some possibility to reuse the physical resource in the cell to improve the network capacity and performance. If in dense urban environment, the independent traditional small cells are employed instead of the distributed antenna, the radius of each cell will be rather small (maybe range in tens or hundreds of meters) and the frequent handover is unavoidable in case the UE moves at relatively high speed. The disadvantage of the frequent handover is that it increases the risk of service drop of a UE. 
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For this typical scenario, we give our first open issue as follows:

Open issue 1: Whether to introduce the scenario “Dense urban coverage” as a typical scenario for distributed antenna system for 1.28Mcps TDD.

	ZTE
	Since this Study Item suppose to be closed in the next plenary, we’d like to know if any new requirement will be given in the next meeting about the “Dense urban coverage” scenario? If no potential requirement will be given in the next meeting about this scenario,   we think maybe is not necessary to introduce this typical scenario at this stage; but if any new requirement related this scenario will be given in the next meeting, we think this scenario can be introduced as a typical scenario.

	TD Tech
	For the outdoor scenario, the inter-CELL interference becomes worse. Multiple antennae can be used to improve the performance. And when RRU uses the 4 or 8 antennae, the beam forming can be used. So the following improvements can be considered 

1) The beam weights for each RRU are different because of the different propagation condition.

2) For multiple-RRUs joint processing, the Beam switching can be a most feasible scheme.

3)The multiple –RRUs’ joint processing can also be used for multiple user.

	CATT
	If no potential requirement is needed for the new scenario,  we don’t think it necessary to introduce this typical scenario at this stage;

	
	

	
	

	
	


Physical layer measurement

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 2: How to understand the SIR in the scenario of CELL PORTION:

	ZTE
	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 suggest that:

The SIR value can be configured to calculated based on a dedicate cell portion or the whole cell. If the SIR value is based on a dedicated CELL PORTION, the RSCP is the best RSCP of all the distributed antennas; and if the SIR value is based on the whole cell, the RSCP will be the sum of the RSCP from all the CELL PORTION.

	TD TECH
	If the SIR value is based on the whole cell, the RSCP and Interference measurements value are different in each portion. Suggest the SIR is measured in each cell portion and the linear sum of all the SIR measurements in each portion is reported to higher layers.

	CATT
	We agree with ZTE that the SIR can be measured based on a cell portion or a cell. But it seems no need for the NW to configure the measurement point, it can be left to Node B implementation.

	
	

	
	

	
	


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 3: How to understand the AOA measurements in the scenario of CELL PORTION:

	ZTE
	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 suggest that: 

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 NW.

	TD TECH
	Agree with ZTE

	CATT
	The AOA can be measured and reported based on the best cell portion by Node B, There is no need for the NW to configure the target cell portion.

	
	

	
	

	
	


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.


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.


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

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.

Which means the measurement result of RX Timing Deviation and the other location related measurement may be different. So we give the open issue as follows::

Open issue 4: How to understand the timing related measurement in the distributed antenna scenario.

	ZTE
	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 suggest that :

The timing related measurement can still be used in the distributed antenna system,  and the RNC may configure the target distributed antenna (i.e. CELL PORTION) to be measure,

	CATT
	We think the different timing related measurement values have different meanings and functions, so we should treat these values separately.
1. RX timing Deviation: The RX timing Deviation value can be measured and reported based on the best cell portion by Node B, There is no need for the NW to configure the target cell portion.
2. SFN-SFN observed time difference: the measurement is used in UE location .But in distributed antenna, the measurement is invalid in some cases.
3. Cell Sync Burst Timing: RNC can configure the given cell portion to measure.

4. Received SYNC-UL Timing Deviation for 1.28Mcps TDD: We think there is no need to report the value to RNC.

	
	

	
	

	
	

	
	


3. Conclusion
Open issue 1: Whether to introduce the scenario “Dense urban coverage” as a typical scenario for distributed antenna system for 1.28Mcps TDD.

ZTE, CATT: It’s not necessary to introduce the new typical scenario at this stage if no potential requirement is needed for the new scenario;
TD-TECH: Some potential improvements may be needed for the scenario “Dense urban coverage”.
Open issue 2: How to understand the SIR in the scenario of CELL PORTION:

ZTE, CATT: SIR can be measured based on a cell portion or a cell, the measurement mode can be configured by NW (ZTE) or decided by NodeB itself (CATT).
TD-TECH: SIR shall be measured in each cell portion and the linear sum of all the SIR measurements in each portion shall be reported to higher layers.
Open issue 3: How to understand the AOA measurements in the scenario of CELL PORTION:

ZTE, TD-TECH, CATT: The AOA measurement can still be used in the distributed antenna scenario. The target distributed antenna (i.e. CELL PORTION) for the AOA measurement can be configured by RNC (ZTE, TD-TECH) or decided by NodeB(CATT). 

Open issue 4: How to understand the timing related measurement in the distributed antenna scenario.

ZTE, CATT：The measurement RX timing Deviation, SFN-SFN observed time difference; Cell Sync Burst Timing can still be used in the distributed antenna system. The target CELL PORTION can be configured by RNC (ZTE) or decided by NodeB (CATT) itself.
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