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Correction of Lingering Problems for RRLP Pseudo-Segmentation

1 Historical Summary

RRLP pseudo-segmentation was introduced for LCS into R98 and R99 in January 2001 by CRs to 04.31 (GP-010398, GP-010400) at GERAN#3 and CRs to 03.71 (LCS stage 2) at SA2#16 (S2-010058, S2-010059). Pseudo-segmentation was intended to correct problems with intermediate level segmentation at the RR and BSSAP-LE levels (refer to GP-000770 at GERAN#2). Briefly, intermediate level segmentation can introduce excessive delay for both significant LCS assistance data transfer (e.g. to support MS Based A-GPS) and CM/MM level messages that are sent following the start of such assistance data transfer. Intermediate level segmentation had been earlier introduced at the request of SMG12 to solve other problems. Following the addition of RRLP pseudo-segmentation in R98/R99, both segmentation mechanisms were permitted to co-exist up to Release 4 (e.g. see the discussion reported at GERAN#5). However, only pseudo-segmentation was permitted to remain for Release 5 and later.

The pseudo-segmentation procedures added to R98 and R99 and later carbon copied into Release 4 contained a number of small ambiguities concerning the use of RRLP reference numbers, maximum RRLP PDU size and the “More Assistance Data To Be Sent” flag. Some of these ambiguities were removed in Release 5 when pseudo-segmentation became mandatory  (see GP-011880 at GERAN#6). Further ambiguities were removed for Release 5 at GERAN#8 when the extended reference IE was introduced (see GP-020434) and most recently at GERAN#10 (see GP-021917).

The clarification of RRLP pseudo-segmentation in Release 5 was intended to clarify ambiguities in earlier releases without the need for CRs to these earlier releases. This is not altogether exceptional – editorial clarifications are permitted in later releases provided the changes are backward compatible with earlier releases (i.e. are not technical changes).

2
Present Inconsistencies

The problem that has arisen is that the interpretation of pseudo-segmentation in earlier Releases that was “clarified” in Release 5 has turned out not be completely consistent with the exact wording in earlier releases. Specifically, the following differences now exist.

Issue
Pre-Release 5
Release 5

Maximum RRLP PDU Size
Not defined. If an RRLP PDU exceeds the maximum supported by lower protocol levels, lower level segmentation is available to transfer the PDU – although this may not always be efficient.
Defined explicitly to be 242 octets for both circuit and packet modes.

Treatment of the Reference Number in an RRLP pseudo-segmentation sequence
Not explicitly defined although use of the same Reference Number is implied for Assistance Data components. 
Explicitly defined. All messages carry the same reference number and same extended reference IE.



“More Assistance Data To Be Sent” flag
For positioning, it is implied the flag is set to “no more messages” in the final RRLP Assistance Data message preceding the RRLP Measure Position Request.


For positioning, set explicitly to “more messages on the way” in any final RRLP Assistance Data message preceding an RRLP Measure Position Request.



Assistance Data in a final RRLP Measure Position Request
Inconsistent – stated as allowed in places (e.g. 04.31 section 2.2, 43.059 v.450 section 9.4.2) but implied as not allowed elsewhere (e.g. 04.31 section 2.3, 43.059 v.450 section 9.4.3).
Explicitly Allowed.



The problem with misinterpretation of Assistance Data in a final RRLP Measure Position Request in the pre-Rel.5.versions of 44.031 occurs mainly because these versions imply that two separate procedures are used for positioning. These comprise an Assistance Data delivery procedure with an explicit termination (“More Assistance Data To Be Sent” flag set to “no more messages on the way”) and a subsequent positioning procedure involving transfer of a single RRLP Measure Position Request message. If the latter message were to contain assistance data, this could be interpreted by an MS as a replacement for the assistance data sent in the preceding Assistance Data delivery procedure. In Rel.5, all messages are explicitly defined to be part of the same procedure by the different treatment of the “More Assistance Data To Be Sent” flag, so in Rel.5, there is no contradiction in including some assistance data in the final RRLP Measure Position Request. 

3
Proposals

To remove the preceding inconsistencies, the following guidelines are assumed:

(a) Requirements that are already implied but not explicit should be made explicit.

(b) Change to pre-Release 5 spec.s should be avoided by changing Release 5 where there is any difference.

(c) In the case of ambiguous requirements in pre-Release 5, adopt a “lowest common denominator” approach that will be consistent with all (likely) interpretations of the spec.s on the MS side.

Guideline (a) may help avoid further interworking problems in the future. Guideline (b) reduces change to implementations already deployed or being deployed. Guideline (c) places the burden of any change on the network rather than handset (since already deployed handsets cannot be changed).

The following specific changes are proposed that are believed to fulfill both guidelines. 

(1) Clarify more explicitly in R98-Rel.4 that the “more assistance data to be sent” flag in the final RRLP Assistance Data message preceding an RRLP Measure Position Request is set to “no more messages”.
(2) Clarify more explicitly in R98-Rel.4 that the SMLC uses the same reference number in all Assistance Data messages in the same RRLP pseudo-segmentation sequence. Indicate in Rel.5 that the same reference number and extended reference IE is not needed in any final RRLP Measure Position Request.
(3) Define the maximum RRLP PDU size as 242 octets from an SMLC to an MS in R98-Rel.4 when pseudo-segmentation is used. [Rationale: any MS that accepts larger messages will accept a 242 octet limit, but an MS designed for a 242 octet limit as in Rel.5 would not accept larger messages.]
(4) Explicitly forbid assistance data in any final RRLP Measure Position Request with pseudo-segmentation for all releases. [Rationale: an MS that allows assistance data in a final RRLP Measure Position Request will  also accept such a message without assistance data, but an MS that is not expecting assistance data in this message could overwrite previously received assistance data or register an error.]

These changes require CRs in GERAN to 04.31 for R98/R99 and to 44.031 and 43.059 for Rel.s 4, 5 and 6. In SA2, CRs would be needed to 03.71 for R98/R99.
Change (4) will sometimes require the sending of an extra RRLP message that would have been unnecessary had assistance data been permitted in a final RRLP Measure Position Request (MPR). This will only occur when the amount of assistance data exceeds the 242 octet RRLP limit – which should occur only with MS Based A-GPS (alone or in combination with other methods). Although it would be possible to allow data in the final RRLP MPR in Release 5 and later – since an SMLC can recognize an LCS Release 5 capable MS (e.g. from its support of the extended reference IE) – it is believed that supporting two variants of RRLP pseudo-segmentation will be complex and may introduce later problems (of the type dealt with here). Therefore, it is not proposed.
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