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1. Introduction
This document presents an analysis, with concrete proposals suitable to RAN3 members, of the signalling need for location function over the Iur and Iub interfaces. This document raises a few key questions, corresponding to technical choices to made before specification CRs can be drafted. Once these questions are answered, the text in this document should be modified accordingly, and either entered in 25.305, or sent, as information supplementary to 25.304, to RAN3 so that they can draft and agree on CRs on RNSAP and NBAP.

Scope

Only the basic function for network-based OTDOA is analyzed in this document, i.e., performing a location fix on the network side using OTDOA.

Only LMUs integrated to a Node B are covered.

Open points not covered in document though something might be required (FS needed):
- management of IPDL parameters;

- SRNC relocation: there might be a need to transfer some location-related data between RNCs; however, the impact is likely to be on the information carried from RNC to RNC above Iu, and then specified in RRC.

Assumptions

An assumption is that the SRNC has its own SMLC internal function, and that the only communication path between SMLC functions is through the Iur, as part of RNC-RNC procedures. The support of this approach is needed, and other approaches can be supported once this approach is agreed.

2. Discussion
2.1. Procedures

2.1.1. Measures from UE

Transmission of measurements from UE to S-RNC is already supported by RNSAP.

2.1.2. UE-specific Measures from Node B

For OTDOA, there is no measurement requested from a Node B and pertaining to an active link.

2.1.3. Environment data

The S-RNC requires a number of information in addition to the measurements pertaining to a specific UE or active link. Here follows a minimal list for the support of OTDOA.

a) Geographical position of each site involved in an active link;

b) Geographical position of each neighboring site to each site involved in an active link;

c) Cell timing for all cells that can be used for measurements.

Item a) does not seem to be covered in version 3.3.0: the polygon delimiting the cell area can be provided, but not the cell site itself.

Items b) are not covered in version 3.3.0. Inclusion of the polygon information could be useful as well for cell_id methods.

Item c) requires some development. Cell timing is a dynamic information, and cannot be treated as simply as static information such as geographical positions. This raises two points, first how to deal with dynamic environment data, something that does not appear to be addressed in present RNSAP, and second how the information is transported up to the SRNC. The second issue is addressed first.

2.1.4. Transmission from Node B to C-RNC

A first step of the transmission is between the Node B and the C-RNC. This requires a modification of NBAP, consisting in adding a new type of measurement on a common resource. The measurement information is a cell timing.

2.1.5. Transmission up to the S-RNC

For the transmission up to the S-RNC, two approaches can be envisaged:

· The first consists in the DRNC providing the information as part of the neighbouring cell information for each active link. This requires some connection with an SRNC and neighbour RNCs.

· The second approach consists in the SRNC finding by itself the information, e.g., by connecting with the concerned RNCs. In both cases, a new kind of connection seems required, to obtain information not related to a specific active link.

To clarify, we will call HRNC (Helping RNC) an RNC controlling a cell which can be measured by a UE. The complex case is when a HRNC is neither the SRNC nor a DRNC for that UE.

2.1.5.1. Approach 1

Cell timing is first transmitted from HRNC to DRNC, under the responsibility of the DRNC. Then cell timing is transmitted from DRNC to SRNC, as part of information pertaining to an active link

The second part is an extension of what exists.

The first requires a new set of procedures, independent from active links. 

2.1.5.2.Approach 2

The DRNC provides only the list of neighbor cells, including static data. The SNRC uses this information to access HRNC and requests dynamic information. 

Interestingly, the required procedure between SRNC and HRNC is the same as in approach 1, the only difference being that in approach 1 it is applied only between neighboring RNCs whereas in approach 2 it can be applied between very distant RNCs.

The only difference for RNSAP is then whether cell timing is provided and updated within the active link data or not.

The procedure will be studied in detail with the study of the updating.

2.1.6. Updating

The main issue is whether updating is requested by the requiring RNC or decided by the HRNC.

2.1.6.1. Updating is triggered by the requiring RNC

In this case a single procedure is required, allowing an RNC to request the information from another RNC
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NOTE : The message name is quite generic, the idea being that what is requested in detailed in the message (e.g., cell or cell list, nature of the measure, for instance cell timing) will be defined later.

The difficulty with this approach is that the requiring RNC have little information on which to decide when to require updating. A possibility is to have the HRNC providing an obsolescence date. This might lead either to too much signalling if the HRNC sets it early, or to lack of accuracy if the HRNC sets it too late.

2.1.6.2. Updating is triggered by the HRNC

This requires several procedures, in particular to cope with a reset of the HRNC. A first procedure allows an RNC to request information and its eventual updating: 
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A second procedure allows the HRNC to update the information:
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A third procedure is required to end the updating. 
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The issue of a reset leading to a loss of the knowledge of the existing session can be dealt with in a variety of way. The reset of the requiring RNC can be dealt with by a negative answer to the information update message. The reset of the HRNC is more difficult to solve. One approach could be to add an obsolescence date, and having the requiring RNC repeating the information request procedure if no update is received in time. 

Question 1 : Whether to have the DRNC acting as relay, or to leave the SNRC interrogates itself distant HRNC?

Question 2 : Whether to follow the approach with the client RNC requesting the updating, or the approach where the HRNC volunteers updates?

2.2. Data

This section presents detailed semantic description of some of the information to transmit. The description does not assume any particular encoding.

2.2.1. Geographical data pertaining to a cell

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Geographic Data
	
	
	
	

	> Site coordinates
	M
	
	GAD.Ellipsoid point with altitude
	The geographical co-ordinates of the site of emission/reception

	> Boundary vertex list
	M
	3 .. infinite
	
	Ordered list of geographical points defining a polygon to be used as cell boundary

	>>Vertex
	M
	
	GAD.Ellipsoid point
	


Accuracy requirement: better that 3 meters

GAD is GSM 03.32

2.2.2. Cell timing

Cell timing with reference to GPS time include the following information (as taken from RRC System Information messages)

	SFN
	MP
	
	Integer(0..4095)
	The SFN that occurs at the Reference GPS TOW time

	Reference GPS TOW
	MP
	
	Integer(0..6.047*1011)
	GPS Time of Week with scaling factor of 1 usec. This field time-stamps the start of the frame with SFN=0.

	Node B Clock Drift
	OP
	
	Real(-0.1..0.1)
	This IE provides an estimate of the drift rate of the Node B clock relative to GPS time. It has units of (sec/sec (ppm) and a range of (0.1. This IE aids the UE in maintaining the relation between GPS and cell timing over a period of time. A positive value for Node B Clock Drift indicates that the Node B clock is running at a greater frequency than desired. 


In addition an obsolescence time can be indicated, e.g.:

	Obsolescence time
	OP
	
	Integer(0..6.047*1011)
	GPS Time of Week with scaling factor of 1 usec. 
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