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1. Introduction

This document describes some use cases for broadcast of assistance data for positioning operations.  It draws heavily on [1], which was discussed initially in the Rel-9 time frame.
2. Discussion

2.1.
A basic A-GNSS use case

For “one-shot” positioning, as typically used for emergency calls, there is generally no need for more than one set of assistance data at the UE.  However, for user applications, regular positioning updates may be quite important—a typical use case is a user monitoring their position in a mapping application.

Of course, such “continuous positioning” could be  achieved by either maintaining a connection with the network over a long period (to support a persistent MO-LR and associated LPP session, over which transaction after transaction is performed to cause the UE to perform basic self-location) or by establishing a new connection each time the position needs to be updated.  However, these solutions are obviously wasteful of network resources (including E-UTRAN, EPC and E-SMLC resources) and of the UE’s battery.  It is more efficient to allow the UE to position itself autonomously, based on assistance data delivered during a single LPP transaction, as shown in Figure 1.
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Figure 1: Autonomous UE positioning with assistance data from an LPP session

In the case of GNSS, most of the assistance data (e.g., satellite ephemeris) will be valid for a relatively long period that can be known to the UE, so the condition “while valid” shown in Figure 1 is actually well-defined; when the stored assistance data expire, the UE can establish a new LPP session to obtain an update.

However, some assistance data can become obsolete over a fairly short period of time, or at each handover/reselection. A primary example of this is GNSS (e.g. GPS) time, which could be provided by an E-SMLC in association with LTE transmission timing (so-called "fine time assistance") just as for GSM and UMTS. As observed in [1], under reasonable assumptions about the expected accuracy of the timing, the time information from the assistance data needs to be refreshed at intervals on the order of an hour or whenever the UE moves to a new serving eNode B.
Similar degradation or restricted applicability applies to certain other types of assistance data such as the approximate initial position of a UE (e.g., based on the serving eNodeB location) and the frequency accuracy of the serving eNodeB, which could help a UE estimate the rate of degradation of its initial GNSS time association. If these basic, but short-lived or restricted, GNSS-related items are broadcast as part of the system information from each eNodeB, then the UE can update them autonomously and at each reselection, as shown in Figure 2.
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Figure 2: Update of assistance data at reselection

If the eNodeB-specific assistance data are not broadcast, the UE must make a transition to connected mode at each reselection in the worst case to update them through LPP.
2.2. Additional use cases

While maintaining a continuous location capability is the most obvious benefit from broadcasting eNodeB-specific assistance data, there are a few additional use cases.  One is a UE with a standalone GPS receiver, which can obtain a fix more quickly if it has a reference time and approximate reference position; obtaining this time and position through LPP would incur the overhead of a transition to connected mode that was necessary for no other reason, while if the alignment of “eNB time” with GNSS time and approximate position are broadcast, the UE can obtain them passively.

In particular, a multi-RAT UE with a GNSS receiver can opportunistically receive assistance data from the system information of an LTE deployment in order to improve a GNSS fix on a different RAT.  For example, an operator supporting UMTS and LTE could then improve location support for UMTS access by deploying LTE broadcast assistance in those network areas where both RATs were supported. This technique (which could be a matter of UE implementation requiring no standards support beyond the provision of the assistance data itself) could be especially useful in emergency-call scenarios, where the CS-supporting RAT where the emergency call takes place may not supply all the needed assistance data.
Beyond A-GNSS, broadcast assistance data could be useful for some forms of E-CID—notably for a HeNB or picocell, where pure cell-ID positioning can provide a fairly good estimate of the UE’s own position (to within the size of the cell) if the cell broadcasts its own position.  If UE-based OTDOA is introduced in a future release, having a broadcast mechanism for assistance data would also be useful in this context.

2.3. Signalling approaches and values to be transmitted
Positioning assistance data could most obviously be transmitted in a SIB, as in UMTS.  (The explosion of “15.x” positioning SIBs in UMTS should not be necessary in the LTE setting; if it is not necessary to transmit extremely large blocks of positioning data such as ephemerides for multiple satellites, a single SIB should be able to accommodate all positioning data.

However, LTE differs from UMTS in the positioning protocol model; here the positioning assistance data originate from the E-SMLC and are in principle transparent to the eNode B.  If positioning is carried out via SUPL, the eNode B needs no positioning knowledge at all, and it would be desirable to maintain this possibility.

We therefore suggest that, although a new SIB is an expedient transport mechanism for (small amounts of) assistance data, it would be reasonable to formulate the assistance data as an LPP PDU, to be delivered from the E-SMLC to the eNode B and essentially “tunnelled” to UEs inside a SIB.  This approach would in some ways be a violation of the LPP/LPPa protocol architecture (e.g., the SIB would appear as an LPP “message” that is not associated with any session), but it would allow the contents of the positioning SIB to be handled entirely by the LPP layer in the receiving UE, thus minimising implementation impact on the UE as well as the eNode B.
Alternatively, the assistance data of interest could be transferred via LPPa, known to the eNode B, and encoded in the RRC layer for transmission in a SIB.  This approach would have greater impact on the eNode B but would be functionally equivalent to a containerised approach.
The following table (adapted from [1]) contains the set of assistance data that would be needed to support the scenarios described above.
	Assistance Data Type
	Associated Data Items

	LTE-UTC Time Association
	Timing association relative to the next SFN boundary
Indication of accuracy for the timing association

	eNodeB coordinates
	Horizontal lat/long
Altitude

Uncertainty in lat/long

Uncertainty in altitude

	eNB transmission characteristics
	Maximum Antenna Range (MAR)
Frequency Accuracy (e.g., in ppb or as an “accuracy class” indicator)


  
3. Conclusion

We propose that RAN2 introduce in Rel-10 a SIB for the broadcast of positioning assistance data, capable of containing at least a GNSS time association (e.g., association to UTC time, which is easily convertible to various GNSS times), an eNode B position, and eNode B transmission characteristics such as frequency accuracy and MAR.
4. References
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R2-094408: “Broadcast of positioning-related assistance data” (Qualcomm Incorporated, RAN2#67)















































































































































