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Proposed Correction for the Issues with LCS Bearer Solution in R98/R99

1 Introduction

In the document “Issues with LCS Bearer Solution in R98/R99” (Tdoc GP-000770) some problems with the R98/R99 solutions for carrying LCS signaling across the radio interface (called LCS bearer signaling below) were described. It was generally agreed in the TSG GERAN meeting (TSG GERAN #2 in Norrtälje) where the document was presented that the problems exist and should be addressed.

This document summarizes a solution to the segmentation and preemption problems identified in Tdoc 770. The detailed CRs for the solution described in this document are provided in Tdocs GP-010324 - GP-010329. A possible solution for the RR vs. CM layer issue is also described in this document, but the detailed CRs for that are not provided due to ongoing discussions about the optimal solution for this problem.

This document also gives a brief overview of maximum sizes of uplink and downlink assistance data messages for GPS and E-OTD positioning methods.

2 High Level Correction

2.1 Add “segmentation” to the RRLP level

The excessive delays of the very long LCS messages are removed by breaking them up in smaller messages. The easiest way to do this is to use the same type of “segmentation” (it is not truly a segmentation mechanism, it is a new possible signaling sequence) solution that is used in the GSM MAP. That is the long RRLP message is split into several smaller messages that each fulfils the specification of a full message. For example, if Ephemeris for 10 satellites needs to be sent and maximum 3 satellites fits in each message without requiring lower layer (e.g. BSSAP-LE) segmentation, send 4 message that all are coded according to the current version of GSM 04.31. Send the information for 3, 3, 3, 1 satellite in the 4 messages (“segments”). Each message (“segment”) requires an acknowledgement. Each message that will be followed by one or several more messages will include an indication at the RRLP level for this.

This also gives the advantage that improves the reliability of assistance data delivery to the MS in the event that delivery is interrupted by an RR management event like handover. Any assistance data that is successfully delivered to an MS by an RRLP message and acknowledged prior to interruption of positioning by an event like handover will be retained by the MS and need not be resent by the SMLC when positioning is again reattempted.

The proposed solution adds this new possibility to LCS, while also keeping the old segmentation mechanism in BSSAP-LE, BSSAP and RR. For SMLCPP, the existing segmentation mechanism in BSSAP-LE is kept as it is.

This change requires CRs on:

· 03.71 (to show how the new RRLP level “segmentation” work)

· 04.31 (to add the new RRLP level “segmentation”)

2.2 Remove the preemption on the Up-link (i.e. for the MS)

The handover delay situation in the MS is handled by the existing suspend mechanism (DL-SUSPEND, DL-RESUME) in LAPDm. Today the preemption mechanism is defined in GSM 04.06 for the DL-DATA-REQUEST primitive, but not for the DL-SUSPEND or DL-RESUME. This means that the preemption mechanism only operates on messages that are not handover related. Notice that in the network, the suspend/resume mechanism does not exist and thus the preemption mechanism is used in the handover situation. The easiest cleanup of this situation is to remove the preemption mechanism for the MS.

This change requires a very simple CR on:

· 04.06 (to state that preemption is not applicable to the uplink [the MS]). 

A CR on 04.05 is possible, but not necessary.

2.3 Move the "Application Information" procedure from the RR layer to a new CM layer
The T3240 problem described in Tdoc 770 is a symptom of an architecture problem. The RR layer is a high-priority radio rescue management layer and not a layer for transport of low priority application data. The GSM L3 protocol architecture is built on multiple CM layers multiplexed into one MM layer that is sitting on top of one RR layer. This means that RR only has one "user", but MM has multiple "users" and handles the multiplexing/coordination required for that.

Moving the “Application Information” procedure to a CM layer ("LCS" or "Application") thus using the LCS PD value instead of the RR PD value for the Application Information messages solves this architecture issue.

This change requires a CR on 04.18 to move the Application Information procedure from the RR section to a new section for the new CM layer in 24.008 (Application Information services). It would also require a CR on 24.007 to describe the new Application Information CM layer.

3 Uplink and Downlink Message Sizes for GPS and E-OTD

A quick review (without actually going through the process of creating the messages encoded from ASN.1 with the Packed Encoding Rules) of the GSM 04.31 specification (RRLP protocol) reveals the following approximate realistic maximum message sizes:

Positioning Method
Maximum Size (octets)
Comments/Calculation Basis

MS-Based GPS
1400 downlink

20 uplink
10 Sat. Nav. Model And 30 Sat. Almanac

Ellipsoid Point with altitude and uncertainty ellipsoid

MS-Assisted GPS
90 downlink

230 uplink
Acquisition Assistance 10 Sat.

3x10 GPS measurements

E-OTD
180 downlink

140 uplink
Assistance for 15 BTSs

Measurements for 15 BTSs

4 Conclusion

By following the recommendations above and approving CRs for the changes, the issues that were identified in Tdoc 770 are handled and the problems corrected with the minimum possible impacts on the existing specifications and solutions.
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