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Extended Reference ID for LCS RRLP Messages

1 Introduction

It is now recognized that an RRLP procedure cannot be allowed to continue in a target MS without any change to current signaling standards, since for MS Assisted E-OTD a subsequent response from the MS may not be recognized as out of date by the SMLC and could lead to an incorrect location estimate.

2 Description of the Issue

At the last TSG GERAN #7 meeting in Cancun the “Inter NSE Cell Change for LCS for GPRS” (GP-011987) document was discussed and partially approved except for the proposal in section 3 to abort any RRLP connection still active in the MS after a BBSAP-LE Perform Location Abort with the LCS Cause value set to “Inter NSE cell change” was received in the SMLC.

During the GERAN#7 meeting it was determined that an alternative solution could permit an SMLC to recognize an out-of-date RRLP response avoiding the need to abort an active RRLP transaction – e.g. using a new TOM abort message. The SMLC can instead label each RRLP transaction in such a way that it will be able later to recognize an out-of-date incoming RRLP response.

Avoiding an abort of a still active RRLP connection to an MS after a BSSAP-LE Perform Location Abort has reached the SMLC would permit to reduce the impact to the Core Network of the addition of the Inter NSE cell change functionality.

It is also important to note that the MS 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 an Inter NSE Cell Change has occurred.

3 Proposed Solution

In the PDU of RRLP Positioning related Messages an SMLC Extended Reference ID (ERI) IE of 24-bits is added and echoed back by the MS in order to allow an SMLC to distinguish an out-of-date RRLP response. This element is mandatory, and appears only once per RRLP message. 

The ERI IE cannot be added to the RRLP Assistance Data Ack message due to ASN.1 limitations.

ERI IE is a 24-bit length code that is structured in the following way.
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The SMLC Code (SC) is a 4-bit length code that identifies the SMLC from its neighbors SMLCs. 

The remaining Transaction Code (TC) is a 20-bit length code that identifies each single RRLP-message internally to an SMLC.

A rough estimate of the size of the needed TC code can be done in the following way if we assume the below numbers as an example of location traffic situation:

Maximum number of subscribers serviced by an SMLC: 1,000,000

Maximum number of locations per subscriber (on average per hour): 4.

Maximum RRLP location duration in MS: 128 sec (as allowed in section A.2.2.1 of 44.031).

Then approximately we can compute the 

Maximum number of outstanding location transactions in the SMLC:

1000000 * 4 * 128 / 3600 = 142000

Because 142000 is approximately 2**17 if 4 bits are assigned for the SC code, we will need at least 17+4 = 21 bits for the overall ERI code. If we assume that the average location transaction in the MS only lasts 4 seconds instead of 128, then we can reduce by 5 to just 16 the number of bits needed for the TC code.

In conclusion for the overall Extended Reference ID, 16 bits could be viewed as a possible minimum, while 24 bits seems a very safe maximum.

SC is unique per SMLC in any Routing Area (i.e. among SMLCs between which inter-NSE cell change can take place) and it is assigned at the initial start-up of the SMLC (e.g. by pre-administration).
In the definition of the SC, care needs to be taken to ensure that the same SC is not used by SMLCs managing adjacent cells in the same PLMN.

The mechanism to assign the TC code is managed internally by the SMLC each time a new RRLP connection is established. SMLC has to keep track of the value assigned to the previous created RRLP-message and increment by 1 each new TC code it creates.

If the SMLC receives an RRLP response containing no ERI IE value (e.g. MS is pre-Release 5 with LCS invoked on the A interface), the SMLC should consider only the Reference Number IE parameter to identify the RRLP transaction.

In the Position Measurement procedure, when the MS responds either with the Measure Position Response component, or the Protocol Error component, it uses the same ERI value to identify to which Measure Position Request it is responding, if the ERI has been obtained. If the MS has not been able to decode the ERI (e.g. IE missing), it does not include it.

From an SMLC prospective, the ERI code is used to distinguish RRLP-messages related to an already aborted positioning procedure.

To insure backward compatibility with pre-Releases 5 of RRLP protocol, ASN.1 notation is changed permitting that an SMLC standard compliant with Release 5 works with an MS standard compliant with Release 4 and older releases. The new information element will be ignored by MS that are not standard compliant with Rel.5.

4 Summary of Changes Needed

3GPP TS 44.031: add the information on the SMLC RRLP Reference IE modifying the related ASN.1 code too.

5 Recommendation

To adopt the solution described in sections “Proposed Solution” and “Summary of Changes Needed”.
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