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1  Introduction

In the past few meetings, RAN4 has addressed and analyzed various aspects of performance requirements for positioning in LTE [1]. Meanwhile RAN4 has finalized the UE and eNode B measurements required for determining UE location based on enhanced cell ID positioning method in LTE [2].  

The requirement aspect of measurements related to the enhanced cell ID positioning method was also addressed in last RAN4 meeting [3-4]. Since the measurements have now been agreed in RAN1 meeting, we therefore believe RAN4 is able to start the necessary requirement specification work. 
2 Overview of Enhanced Cell ID related Measurements
The enhanced cell ID positioning method for LTE will utilize the following set of measurements to determine the UE location:

· Cell ID

· Angle of Arrival (AoA); measured at eNode B
· Timing advance (TADV):
· Timing advance type 1

· Timing advance type 2
All these measurements are related to the serving cell. The existing event reporting and the corresponding cell search requirements enable the determination of cell ID. Therefore RAN4 does not need to specify any additional requirements for the cell ID. 
The timing advance type 1 comprises of the following 2 sets of measurements: 
· TADV (type 1) = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference)          (1)
The timing advance type 2 comprises of the following measurement: 

· TADV (type 2) = (eNB Rx – Tx time difference)                                                               (2)
As observed from (1) and (2) that the timing advance type 1 includes both eNode and UE round trip time as opposed to type 2, which is equivalent to only eNode B round trip time. It is also worth mentioning that in case of type 2, the eNode B Rx – Tx time difference (or the so called RTT) is measured by the eNode B on the PRACH. 
3 Requirements of Enhanced Cell ID Measurements
Since enhanced cell ID method consists of 3 different set of measurements, therefore the overall positioning accuracy will be dependent upon the accuracies of the individual measurements. We therefore propose that the necessary requirements are specified for individual set of measurements. The objective should be to set reasonable requirements for all necessary measurements such that target positioning accuracy is achieved. Since measurements are of different nature therefore in the following sub-sections we separately discuss the measurements from requirement specification perspectives. 
3.1 Angle of Arrival
The AoA is measured in the eNode B and is expressed in degrees. This implies the accuracy of this measurement should also be expressed in degrees. Similarly the reporting range, as this will be reported from eNode B to eSMLC server, should be expressed in degrees with reasonable resolution. The reporting resolution will depend upon the measurement accuracy. It is important to note that the accuracy of this measurement is highly influenced by the number of antenna elements used in an antenna array and the way antennas are deployed at the eNode B. Different base stations may have different implementation and number of antennas. 
In principle this measurement can be eNode B implementation dependent since this is not reported to another eNode B. However, this will be reported to the eSMLC server. It was suggested in [3] that no new requirements for enhanced cell ID is required. On the other hand it was proposed in [4] to specify the AoA requirements by reusing all the existing AoA requirements defined in TS 25.123 for UTRAN TDD base station. Firstly we have slight preference not to specify the performance requirements since the measurement can be implemented in eNode B and its accuracy can be declared by the manufacturer according to its implementation. On the other hand if RAN4 foresee strong need for the requirements, then we suggest that studies are carried before the requirements are set. More specifically RAN4 should perform link simulation studies. The aim of the study is to identify the values of the physical layer measurement period and the side conditions required to achieve the desired accuracy. In that case companies are welcome to propose assumptions in the next meeting and agree on aligned set of assumptions and scenarios for the studies. 
Since AoA will be reported by eNode to eSMLC therefore the reporting range and the resolution of AoA are also to be specified once RAN4 has finalized the AoA measurement accuracy requirements.

Proposal # 1: If AoA requirements are specified then RAN4 performs link simulation studies. 
3.2 UE Rx – Tx time difference 
Since UE Rx – Tx time difference will be reported by the UE to the eNode B, therefore requirements needs to be specified for this measurement. 

In UTRAN FDD, the analogous UE measurement for positioning called UE Rx-Tx type 2 is defined in TS 25.215. The corresponding intra-frequency accuracy as defined in clause 9.1.9.2 of TS 25.133 is ( 1 chip (( 8Ts). This is equivalent to about 150 m positioning accuracy. This seems to be level of reasonable requirements; however studies are required to check the achievable accuracy. Furthermore, the overall positioning accuracy will be affected due to the UE initial transmit timing error requirements defined in TS 36.133 and the transmission bandwidth. The UE Rx – Tx time difference accuracy requirements may have to be relaxed for smaller bandwidths. Other aspects of requirements include physical layer measurement period, side conditions (e.g. Io level or geometry factor), reporting range and reporting resolution for reporting over the radio interface. The reporting range should ensure that UE Rx – Tx is reportable in large cells e.g. more than 100 km of cell range. Furthermore the granularity of the reporting range should be few times smaller than the accuracy. Since large cells are not common therefore in order to limit the signalling overheads the reporting resolution can be finer up to certain UE Rx-Tx reported value but be coarser beyond that. RAN2 will finally specify the RRC signalling for UE Rx-Tx time difference reporting.
Since UE Rx – Tx time difference is reported by the UE from the serving cell, therefore we don’t see the need for any system level study, which is being carried out for OTDOA, which in turn requires measurement reports from multiple cells. Therefore in order to proceed with the UE Rx – Tx time difference measurement requirement specification work, we propose RAN4 starts link simulation studies. The objective of the simulation would be to identify the accuracy level and values of other parameters used in the requirements such as L1 period. If this approach is acceptable then we suggest that RAN4 agrees on simulation assumptions in the next meeting. 
Proposal # 2: RAN4 performs link simulation studies to set requirements for this measurement. 

3.3 eNode B Rx – Tx time difference 
The eNode B Rx-Tx time difference is measured in the eNode B. As stated earlier there are two different ways of performing this measurement; either based on PRACH (for TADV type 2) or on other channels such as PUSCH (for TADV type 1). 

In principle this measurement can also be eNode B implementation dependent since this is not reported to another eNode B. The timing advance which is derived from this measurement is expected to be reported to the eSMLC server; this is further discussed in section 3.4. We therefore have slight preference not to specify the performance requirements of eNode B Rx-Tx time difference. However if RAN4 foresee strong need for the requirements, then we suggest that link simulation studies are performed to specify the requirements. The aim of the study is to evaluate the accuracy achievable in the eNode B with reasonable accuracy while fulfilling acceptable positioning accuracy. 

In UTRAN FDD, the analogous UTRAN measurement called round trip time (RTT) is defined in TS 25.215. The corresponding accuracy as defined in clause 9.2.8 in TS 25.133 is ( 0.5 chip (( 4Ts). This is equivalent to about 150 m positioning accuracy. However as mentioned in order to specify the requirements, link level studies are performed to check the achievable accuracy. The measurement accuracy may have to be relaxed for smaller bandwidth. Furthermore separate link simulation studies are required to study eNode B Rx-Tx time difference used in TADV type 1 and TADV type 2. Depending upon the outcome of the studies, if possible the same requirements are specified for both cases.
Proposal # 3: If eNode B Rx – Tx time difference measurement requirements are specified then RAN4 performs link simulation studies for eNode B Rx-Tx time difference measurement used in TADV type 1 and TADV type 2.   
3.4 Reporting and Resolution of Timing Advance  

The eNode B will report the timing advance to eSMLC server over LPPA protocol. The corresponding signalling is to be specified by RAN3. However, RAN4 will have to decide and specify the reporting range and the resolution in TS 36.133. Factors such as maximum cell range and the measurement accuracy of timing advance, which in turn depends upon the accuracies of the UE Rx-Tx and the eNB Rx – Tx time difference measurements, will influence the reporting range and resolution of timing advance. For instance the reporting resolution should be few times smaller than the timing advance accuracy to reduce the effect of quantization error. The overall measurement accuracy of time advance type 1 will be better than that of the timing advice type 2. However, preferably the same reporting range and resolution are defined for both type 1 and type 2 timing advance reporting ranges. Furthermore, the reporting range should be capable of supporting larger cells such as cell range larger than 100 km. In order to reduce signalling overheads the reporting resolution can be finer up to certain timing advance value (or corresponding cell range) and coarser beyond.
4 Proposed Work Plan and Timeline
The proposed timeline for completing enhanced cell ID requirements is as follows to ensure completion of RAN4 work in LTE release 9:

RAN4#52bis:

· Agree on time plan for studying necessary RAN4 requirements related to enhanced cell ID 
· Identify and reach an agreement on measurements for which requirements are necessary. 
RAN4#53:

· Agree on link simulation assumptions for studying requirements for enhanced cell ID e.g. measurement period, propagation conditions etc

RAN4#53bis:

· Initial and ideal link simulation results for alignment

RAN4#54:

· Practical link simulation results for requirements
· Finalization of requirements related to enhanced cell ID measurements. 

5 Conclusion
A brief overview of measurements related to enhanced cell ID positioning method and the corresponding requirement framework in RAN4 is provided in this paper. It is suggested to identify for which measurements, the performance requirements are necessary. Furthermore, it is proposed to carry out link simulation studies before setting the requirements. The time plan to proceed with the requirement work is also proposed. 
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