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Inter NSE Cell Change for LCS for GPRS

1 Introduction

In the TSG GERAN #6 WG2 meeting the Inter BSS Cell Change case was briefly discussed during the “LCS for GPRS” presentations. It was determined that the current solution does not handle this case properly and that some kind of change is needed. Because there are no clear definitions for what “a BSS” is or how to address it, the rest of this contribution will discuss the issue in terms of Inter NSE Cell Change.

2 Description of the Issue

An Inter NSE Cell Change does not guarantee that there is a Routing Area change (because an RA may have cells in more than one NSE). This means that the corresponding RA Update Request message is not always sent for an Inter NSE Cell Change. This in turn means that the mechanism to abort the positioning procedure and possibly restart it from the SGSN at RA Update will not always work for the Inter NSE Cell Change.

Changing the NSE means that the connection to the SMLC (a connection oriented SCCP link) may no longer be available to the positioning procedure and some type of recovery must be done to finish the positioning procedure successfully.

It is also important to note that the MS is not aware of the fact that an Inter NSE Cell Change has been made. It only knows that there has been a Cell Change and has no information about whether it is an Intra NSE or Inter NSE Cell Change. This means that the MS cannot be required to locally abort the positioning procedure after a Inter NSE Cell Change.

3 Proposed Solution

It is proposed that the SGSN shall abort the current positioning procedure when a Inter-NSE cell change occurs. It would do this by sending the BSSGP Perform Location Abort message to the BSS as well as sending a TOM message to the MS indicating the abort (also see below for options about when to send this message). This TOM message would only contain the TOM Protocol Header with one new bit defined to indicate this “positioning abort”. There would be no message capsule included in this message.

In order ensure that the SGSN is not required to know whether the MS is currently performing LCS tasks (i.e. having an active RRLP transaction) or not, a new indication will be added to the BSSAP-LE Perform Location Response and the BSSGP Perform Location Response messages that shall be used by the SMLC to indicate if it has an active RRLP transaction with the MS. This will allow an SGSN implementation that does not keep track of the RRLP transactions, but rather just react to this new indication.

After the abort, the SGSN may restart the positioning by sending the BSSGP Perform Location Request to the new NSE.

4 Routing Area Update

The reason for aborting at Routing Area Update was to handle the “Inter BSS” Cell Change case. As this now have been understood to not cover every Cell Change case that needs to be covered and the new abort at an Inter NSE Cell Change has been suggested, it is no longer necessary to abort the positioning procedure at a Routing Area Update, except the Inter NSE Routing Area Update. However, in order to simplify the handling in the SGSN, it is suggested that the local abort in the MS and the abort message from the SGSN to BSS are both kept for all Routing Area Updates. This also includes the abort at reception of a GTP SGSN Context Request message, which indicates that an Inter SGSN Routing Area Update has taken place.

5 Summary of Changes Needed

This section will be updated based on the conclusion of the open issues.

3GPP TS 23.271: Add the Inter NSE Cell Change as a reason to abort and possibly restart the positioning procedure at the SGSN. Add the GTP SGSN Context Request as a reason to abort the positioning procedure. Add the possibility for the SGSN to send an “positioning abort” message to the MS. Use this message when an Inter NSE Cell Change occurs.

3GPP TS 43.059: All SGSN error handling will likely be removed as a result of an incoming LS from SA2 where SA2 confirms that 23.271 should contain the SGSN error cases. Add the reception of a “positioning abort” as a reason to abort the positioning procedure at the MS.

3GPP TS 44.064: Add the new information in the TOM header that allows the SGSN to send a “positioning abort” to the MS.

3GPP TS 48.018: Add the Inter NSE Cell Change as a reason to abort and possibly restart the positioning procedure at the SGSN. Add the new indication for active RRLP transaction in the BSSGP Perform Location Response message.

3GPP TS 49.031: Add the new indication for active RRLP transaction in the BSSAP-LE Perform Location Response message.

6 Multi-TSG Issue

This issue impacts both 3GPP TS 23.271 (Functional stage 2 description of LCS) , 3GPP TS 43.059 (GERAN Stage 2 for LCS), 3GPP TS 44.064 (LLC and TOM protocols) and 3GPP TS 48.018 (BSS GPRS Protocol (BSSGP)). This means that the issue is of interest to 3GPP TSG SA2, 3GPP TSG CN1, and 3GPP TSG GERAN.

7 Recommendation

TBD.

8 Open Issues

In the GERAN2 #6bis during the LCS offline session, several different possibilities for how to realize this handling were discussed. This section tries to capture all of those and to describe advantages and disadvantages with the available choices for these open issues.

Abort to the MS

The original proposal includes the capability for aborting the positioning at the MS. This may not be entirely required and instead you could let the MS continue its positioning and send the final response when it is ready.

Advantage to abort to the MS: The MS does not waste resources to measure for a positioning attempt that has been interrupted. There cannot be any ambiguity between a response sent from an MS for an aborted positioning attempt and a restarted positioning attempt.

Advantage to not abort to the MS: Less overall impact on system (no impact on MS and no impact on SMLC if we chose this).

Abort to MS in RRLP or TOM

If we do include an abort to the MS should the TOM protocol or the SMLC protocol handle the abort?

Advantage to do it by the TOM protocol: Faster abort to the MS.

Advantage to do it by the RRLP protocol: Less overall impact on system (no impact on SGSN and no impact on BSS if we chose this). RRLP flags will continue to be completely transparent in the SGSN.

RRLP Transaction Indication Scope

The proposed new IE for indicating an active RRLP transaction in the MS in the BSSAP-LE Perform Location Response message could either be included only after an SGSN initiated abort has taken place or it could always be included.

Advantage to always include it: Some additional error situations in the system, for example BSS and SMLC timeouts, are handled. The SMLC impact is smaller. Avoids difficulty for SMLC in determining if the SGSN or the BSS initiated an abort.

Advantage to only include it after SGSN abort: Keeps the functionality aligned with GSM CS mode. Keeps flexibility in SGSN to determine whether it wants to use this information or not (if it is always included, the SGSN would have to always abort when receiving it).

RRLP Transaction Indication Source
The decision to include the RRLP transaction indication could be handled by the SMLC or the BSS. If the BSS handles it, the IE would only exist in BSSGP Perform Location Response, not in the corresponding BSSAP-LE message.

Advantage of letting SMLC handle it: SMLC detected errors may be handled (provided that the “always” option above is chosen).

Advantage of letting BSS handle it: Less overall impact on the system (no SMLC impact).

Inter NSE Cell Change with Inter NSE Re-routing
The original proposal for handling Inter NSE Cell Change proposes that the location procedure is aborted and restarted by the SGSN for all Inter NSE Cell Changes. An alternative approach is to let the BSS inform the SGSN in the BSSGP FLUSH-LL-ACK PDU if it maintained the location procedure or not for Intra BSS cell change. This would allow a BSS that supports Inter NSE Re-routing to keep the location procedure without restarting it when the SCCP connection to SMLC remains in the same BSS.

Advantage of BSS informing SGSN: In the cases where BSS allows the location procedure to go on an unneeded abort and restart of the location procedure is avoided, which means that less signaling would be used and the result would be available quicker.

Advantage of BSS not informing SGSN: Less overall impact on system. Possibly faster abort to the MS in the Inter BSS case (if you disallow the SGSN to immediately abort at the Inter NSE Cell Change in this case).
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