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1. Introduction

This document presents the requirements for the signalling to support Software Blanking (OTDOA-SB). 

There are 3 ways Software Blanking can be applied:-

· MS-assisted OTDOA, network-based SB

· MS-assisted OTDOA, handset-based SB

· MS-based OTDOA, handset-based SB

Existing Release 99 standards already specify the signalling for MS-assisted and MS-based OTDOA.  The additional elements which are specific to Software Blanking (SB) can be divided into just two categories:-

· Network-based SB

· Handset-based SB

For Network-based SB, the requirement is to request a snapshot from the UE.

For Handset-based SB, the requirement is to send a number of Node B snapshots to the UE.

In both cases, snapshots of the downlink are required to be reported to the RNC from each of the Node Bs.

The measurement requirements are based upon the simulations and trials described in [1].

2. Procedures

2.1. UE-assisted, Software Blanking in the Network

In response to a UE position request the SMLC (RNC) performs the following sequence of actions:

· It issues a “measurement request” for a “SB snapshot” type measurement to the target UE. The measurement request includes the required time of the measurement and measurement parameters.

· It issues a “SB snapshot” measurement request to all Node Bs in the vicinity of the UE, to be measured at the same time as the requested measurement from the UE.  This may not be necessary if Node Bs are configured to report these SB snapshots to the RNC periodically.

· The UE captures the “SB snapshot” measurement and reports this to the SMLC.

· The Node B “SB snapshot” measurements are reported to the SMLC.

· The SMLC applies to Software Blanking algorithms to the measurement set to extract observed time differences as observed by the UE.

· The resulting time differences are passed to the PCF in the SMLC, which computes the UE position and returns a response to the RNC.

2.2. UE-assisted, Software Blanking in the UE

In response to a UE position request the following sequence of actions takes place:

· The SMLC (RNC) issues a “measurement request” for an “SFN-SFN Type 2” measurement to the target UE. This request indicates the timing and availability of Software Blanking assistance data.

· The UE checks the viability of it’s basic OTDOA measurement and if necessary responds with a request for assistance data, “SB snapshot measurements”, for up to four Node Bs.

· The SMLC (RNC) issues a “measurement request” for a “SB snapshot” type measurement to the required Node Bs.   This may not be necessary if Node Bs are configured to report these SB snapshots to the RNC periodically.

· The Node Bs respond with the “SB snapshot” measurements, which the SMLC (RNC) send to the UE as the assistance data response.

· The UE completes the measurement of SFN-SFN offsets (using SB in the UE) and reports the “SFN-SFN Type 2” measurement to the SMLC.

· The PCF function in the SMLC computes the UE position and the SMLC returns a response to the original requestor via the RNC.

2.3. UE-based, Software Blanking in the UE

In response to a UE position request the following sequence of actions takes place:

· The SMLC (RNC) issues a “measurement request” for a “position” measurement to the target UE. This request indicates the timing and availability of Software Blanking assistance data.

· The UE checks the viability of it’s basic OTDOA measurement and if necessary responds with a request for assistance data, “SB snapshot measurements”, for up to four Node Bs.

· The SMLC (RNC) issues a “measurement request” for a “SB snapshot” type measurement to the required Node Bs.  This may not be necessary if Node Bs are configured to report these SB snapshots to the RNC periodically.

· The Node Bs respond with the “SB snapshot” measurements, which the SMLC (RNC) sends to the UE as the assistance data response.

· The UE completes the measurement of SFN-SFN offsets (using SB in the UE) and uses these within its internal PCF to compute its position.

· The UE reports it’s geographic position to the SMLC which is then passed to the original requestor via the RNC.

3. Interfaces Affected

Iub Interface

It is proposed that NBAP extensions extract Node B snapshots and return these to the CRNC.

Uu Interface

It is proposed that modifications will be required to the existing RRC procedures for OTDOA so that requests for snapshots from UEs can be made.  For SB in the UE, it should also be possible for the UE to request Node B snapshots.

Iur Interface

It is envisaged that the RNSAP protocol, is used pass Node B snapshots between bordering RNCs.

Snapshot Measurement Requirements

3.1. Network-based SB

For NWK-based SB, the UE is required to return a snapshot to the RNC/SMLC.

Based upon the simulations in [1], the following parameter ranges are required:

	Parameter
	Configuration Range

	Snapshot duration
	256, 512, 768, 1024 chips

	Sample resolution
	3, 4, 5, 6 bits per sample (I & Q)


Table 1 - Proposed UE snapshot parameter range

The desired characteristic is to minimise the snapshot size reported by the UE. The SMLC may manage the UE snapshot measurement by either:

· specifying a snapshot size (e.g. 1kB) and allowing the UE to choose the appropriate resolution, or

· requesting a specific snapshot format (length and sample resolution).

The choice of mode and the specific parameters is implementation dependent. Possible options are illustrated in the following table:

	
	256 chips
	512 chips
	768 chips
	1024 chips

	3 bit sampling
	384
	768
	1152
	1536

	4 bit sampling
	512
	1024
	1536
	2048

	5 bit sampling
	640
	1280
	1920
	2560

	6 bit sampling
	768
	1536
	2304
	3072


Table 2 - Snapshot sizes in Bytes

The green shaded area indicates the target operating range: 1kB to 1.5kB and good performance. The blue shaded area is available for lower performance requirements. The orange shaded area is allowed by the proposed parameter combinations but is not recommended due to high uplink data load.

The Node B snapshots need to be configured to be larger than those reported by the UE to ensure that it spans the entire duration of the UE snapshot. Based on a variable UE snapshot length strategy, it is suggested that the Node B snapshot may be configured for a duration of 1280 chips. Using fixed format UE snapshots may allow tighter control of the Node B snapshot size for a small penalty in performance. A Node B snapshot resolution of 4 bits is likely to be adequate, unless 6-bit snapshots are reported by the UE in which case 5 or 6 bit resolution Node B snapshots may be required. This places the Node B snapshot size in the range of 2kB to 4kB typically. The precise configuration is implementation dependent.
3.2. Signalling Requirements

	Message
	Protocol
	Size
	Frequency
	Comments

	Measurement Request to UE
	RRC
	Similar to OTDOA
	Service request
	Include when snapshot should be captured  (similar to that for IPDL).

	UE measurement response
	RRC
	~ 1 kB
	Service request
	Instead of returning SFN-SFN type 2 results the UE sends a SB “snapshot”.

	Node B downlink measurements
	NBAP

RNSAP
	~ 4 kB
	Service request, optionally periodic
	Node Bs report SB “snapshot”  in addition to normal LMU measurements


Table 3 - Messaging summary for UE- assisted with SB in the network.

There is no need for “reference cell info” assistance data, (required for OTDOA) since this approach makes no attempt to determine which cells can or will be used in the position calculation. 

3.3. Proposed Transport Channels

The UE measurement response message is too large to be sent using RACH, and will require the use of either CPCH or a dedicated channel. Assuming a spreading factor of 32 and a half rate code (64kbps), the “snapshot” measurement will require 14 frames for transmission to the network across Uu.

If the UE doesn’t have an existing DCH then it is preferable to use CPCH.

4. Handset-based SB

4.1. Node B Downlink Measurement

In the UE-based SB mode the UE requests assistance data as required. It is proposed that it may request assistance data for up to four Node Bs. Based on simulation results [1] a snapshot duration of 2560 chips yields adequate performance: a range of 1568 to 3072 chips is being proposed. The UE assistance data request also specifies required resolution in the range 3 to 6 bits.

A typical assistance request (required for ~50% of location attempts) is likely to be for:

· 3 Node Bs, at 2560 chip duration and 4-bit sample resolution, giving a total assistance message size of 15kB.

The maximum sized assistance request possible would be 4 Node Bs at 3072 chip duration and 6-bit resolution giving a total message size of 36kB. The smallest request would be for 1 Node B at 1568 chips and 3-bit sample resolution for a message size just over 2kB. Neither is considered a realistic configuration, but used to illustrate the bounds of the message size.

Reference [1] was based upon two different snapshot configurations:

· 512 chips duration at 4 bits per sample for SB in the network.

· 2560 chips duration at 4 bits per sample for SB in the UE.

Whilst these are the baseline comparative parameters used it is desirable to have some degree of configuration flexibility available to applications and implementers. Therefore the following ranges of duration and sample resolution are proposed:

	Parameter
	Configuration Range

	Snapshot duration
	1568, 2048, 2560, 3072 chips

	Sample resolution
	3, 4, 5, 6 bits per sample (I & Q)


Table 4 - Proposed Node B snapshot parameter ranges

4.2. Signalling Requirements

	Message
	Protocol
	Size
	Frequency
	Comments

	Measurement Request to UE
	RRC
	Same as OTDOA
	Service request
	

	Assistance data Request
	RRC
	Small
	~50% of Position service requests
	Requested by UE when OTDOA yields insufficient cells

	Node B downlink measurements
	NBAP
RNSAP
	~ 5 kB
	Service request
Optionally periodic
	Node Bs report SB “snapshots” in addition to LMU measurements

	SB Assistance data
	RRC
	~ 2-36kB
	~50% of Position service requests
	“Snapshots” for up to 4 requested Node Bs

	
	
	
	
	


Table 5 - Signalling for SB in the UE

Conventional OTDOA assistance data, “reference cell info”, “SFN search window size”, “ciphering information” etc., are required as for OTDOA.

The biggest capacity impact is the “SB Assistance data” which will be required in approximately 50% of positioning attempts. This data will use downlink traffic capacity. However, unlike the idle periods of IPDL it has no effect at all on the performance of the network apart from adding some data traffic (in response to a revenue bearing service request).

4.3. Proposed Transport Channels

The options for sending SB assistance data of size 2-36kB to the UE are DSCH or DCH and possibly HSPDA.  As the number of position requests in the network increases it is more efficient to send the SB Assistance data messages using DSCH, each block being receivable by a number of UEs requiring it.

5. Recommendations

Confirmation is sought from RAN2 that the proposed transport channels are acceptable for supporting OTDOA-SB based upon the signalling requirements identified in [1].

RAN2 is requested to approve the incorporation of the contents of this Tdoc into the Software Blanking TR [2].
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� The main reason that different snapshot durations are required is because when SB is implemented in the network the timing differences can be measured using the entire downlink signal, whereas when it is implemented in the UE timing difference are measured using only CPICH – typically 10dB less performance.





