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1  Introduction

RAN has technically endorsed timing advance measurement, which is used for determining UE location using enhanced cell ID positioning method in E-UTRAN [1]. 

There are two types of ‘Timing Advance’ measurements: type 1 and type 2 as defined in [1] and also previously described in [2-3]. 
Timing advance is to be signalled by the eNode B to eSMLC server using LPPa protocol. RAN3 will define the signalling for reporting timing advance from eNode B to eSMLC server. Since report the timing advance report mapping is influenced by factors such as timing advance accuracy and largest expect cell size, therefore RAN4 should study the timing advance report mapping and indicate this to RAN3 and other relevant groups.   
Therefore timing advance report mapping is discussed in this paper. 
2 Analysis of Timing Advance Reporting
The largest cell size envisaged in E-UTRAN will influence the reporting range of the timing advance. Therefore we suggest that reporting range is defined to cover larger cell ranges, which are expected to be deployed in very large open areas such as desert, steppes, sparse islands in oceans etc. 
It was suggested in [3] to define report mapping corresponding to a cell range equivalent to 100 km. However we feel that signalling is defined to cover much larger cell ranges so that signalling is not the limiting factor. In WCDMA the signalling for PRACH propagation delay (i.e. signalling from Node B to RNC) is defined for cell range up to 240 km; the largest PRACH propagation reported value: 3069 chips (( 240 km) [4]. The LTE network will be deployed in environments, which are similar to those used for WCDMA deployment. It is therefore proposed that the reporting range of the LTE timing advance covers cell range up to 240 km. 
The measurement accuracy of the timing advance and also the cell range should be considered when defining the resolution of the reporting range. In order to reduce signalling overheads finer resolution is used for smaller and moderate values of timing advance as these would occur in more typical deployment scenario whereas coarser resolution is used for larger timing advance which would be case in larger cells. In [3], finer resolution of 2Ts for Tadv ( 4096Ts (cell range ( 20 km) and coarser resolution of 8Ts for Tadv > 4096Ts are suggested. RAN4 is also investigating the measurement accuracies of other measurements such as UE Rx-Tx time difference measurement, which in turn affect the timing advance accuracy. The accuracies of these measurements are expected to be less stringent than (2Ts. Therefore we agree with the proposed resolutions and approach suggested in [3] except that we suggest that the reporting range is extended to support the cell range up to 240 km. The signalling would require 13 bits to cover the entire range i.e. one additional bit compared to the proposal in [3]. Hence signalling overheads are minimal. 
3 Proposed Report Mapping
Based on the analysis of timing advance in section 2, the proposed text of the timing advance report mapping is shown in table 1 below.
10.3
Timing Advance (TADV)
10.3.1
Report mapping
The reporting range of TADV is defined from 0 to 20480Ts with 2Ts resolution for timing advance less or equal to 4096Ts and 8Ts for timing advance great than 4096Ts.

The mapping of measured quantity is defined in Table 10.3.1.

Table 10.3.1:  TADV measurement report mapping 

	Reported value
	Measured quantity value
	Unit

	TRx-Tx_UE_00
	TRx-Tx_UE ( 2
	Ts

	TRx-Tx_UE_01
	2 ( TRx-Tx_UE < 4
	Ts

	TRx-Tx_UE_02
	4 ( TRx-Tx_UE < 6
	Ts

	…
	…
	…

	TRx-Tx_UE_2046
	4092 ( TRx-Tx_UE < 4094
	Ts

	TRx-Tx_UE_2047
	4094 ( TRx-Tx_UE < 4096
	Ts

	TRx-Tx_UE_2048
	4096 ( TRx-Tx_UE < 4104
	Ts

	TRx-Tx_UE_2049
	4104 ( TRx-Tx_UE < 4112
	Ts

	…
	…
	…

	TRx-Tx_UE_7688
	49216 ( TRx-Tx_UE < 49224
	Ts

	TRx-Tx_UE_7689
	49224 ( TRx-Tx_UE < 49232
	Ts

	TRx-Tx_UE_7690
	49232 ( TRx-Tx_UE
	Ts


4 Conclusion
In this paper we have analyzed and proposed timing advance reporting mapping. It is suggested that the signalling for the timing advance over LPPa (between eNode B and eSMLC server) should support extended cell range up to 240 km. 

If the proposal is acceptable then it is also suggested to send LS to RAN3, which is responsible for introducing the signalling. 
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