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1. Introduction

The exact handling of UESBI on the E interface at inter-MSC handover is still an open issue. This document attempts to summarise some of the background to this subject, provides some limited analysis, and, proposes a conclusion.

2. Background

2.1
R’99 Handover stage 2: 23.009

Study of R’99 23.009 reveals to the following:

For UMTS to GSM inter MSC handover (section 8.1), it is stated that

“-
during the handover resource allocation, only the handover related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 09.08 [7] - shall be transferred on the E-interface;”

For GSM to UMTS inter MSC handover (section 8.2), it is stated that:

“-
during the handover resource allocation, only the handover related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 09.08 [7] - shall be transferred on the E-interface;”

For SRNS relocation between MSCs (section 8.3), it is stated that:

“-
during the relocation resource allocation, only the relocation related messages that are part of the applicable RANAP subset - as defined in 3GPP TS 29.108 [15] - shall be transferred on the E-interface;”

For GSM to GSM inter MSC handover, it is “obvious” that the handover resource allocation procedure will use BSSAP. (But, I don’t have a definitive reference!)

2.2
R’99 MAP 29.002 

Section 8.4.1 describes the MAP_PREPARE_HANDOVER service. The parameters in the Request primitive are those that are sent from the anchor MSC (or MSC-A) to the relay MSC (or MSC-B).

Many parameters are conditionally present [but not mandatorally absent] depending upon whether the AN-APDU is BSSAP or RANAP and/or whether the mobile supports UMTS or GSM (however, how does the MSC determine UMTS support without examining the BSC level information in Classmark 3? Further, for inter-MSC SRNC relocation, how does the anchor MSC know that the mobile supports GSM at all? Perhaps it is contained within the “RRC container” within the 

“Source RNC to Target RNC Transparent Container IE” within the Relocation Required message? )

Overall the tasks that the relay MSC has to perform do not seem to be well described by the standards eg, where is it described that the relay MSC uses the “source statistics descriptor” within the RAB attributes parameter in the RANAP AN-APDU to decide whether or not the relay MSC has to connect a transcoder into the user plane? Within R’5 MAP, the handling of codecs has been improved and this permits a much cleaner decision process for the handling of transcoders.

2.3
R’99 Summary

The R’99 inter-MSC handover/relocation behaviour appears messy and hence does not set any absolute precedence for the early UE handling feature.  

3
UESBI on the A interface

The whole “early UE feature” is a contingency plan to safeguard the 3GPP community against problems that “ought not to happen”.

Currently it is uncertain whether all GSM-UMTS handover problems can be solved by one A interface handover reject cause. In addition there are other R’99 features that might lead to interworking issues, eg EDGE, DTM, EDGE+DTM, etc, although these are currently out of the Early UE WID’s scope.

Overall, it is illogical to design the E interface parts of the “early UE feature” in a manner that makes use of UESBI-Iu on the A interface difficult. 

However, it is also valid to try to permit a phased development by implementers that permits Iu development prior to “UESBI-A” development. 

4
R’99 GSM MSCs

A 2G anchor MSC can be at the beginning of the chain of 2G to 2G handovers that are ultimately followed by a handover to 3G. In this case, we need to try to permit the UESBI-Iu to arrive at the RNC. 

When UESBI-Iu is IMEISV, this is relatively straightforward.

When UESBI-Iu is the BMUEF, then it is necessary to consider whether a 2G anchor MSC can derive the BMUEF or not. With a single vendor of 2G and 3G MSCs, this may not be a problem. However, with different vendors of 2G and 3G MSCs the situation is more complex:

a)
the 2G MSC still has to be updated to obtain the IMEISV prior to inter-MSC handover and (at least) send it across the E interface.

b) 
the relay MSC’s software blocks have to be updated to obtain BMUEF from TAC+SV. In some cases, this information will NOT have been cached within the relay MSC’s VMSC function and hence a new enquiry to a “central database” will have to be initiated.

Longer term, it can be imagined that all MSCs are migrated to 2G/3G combined MSCs, or, at least vendors supply common features (eg interface to central fault database) to both their 2G and 3G MSCs.

Overall, using the relay MSC to convert IMEISV to BMUEF feels “unnatural”, and, seems to only be addressing a “transitory” issue.

What happens if the anchor 2G MSC does not send BMUEF to the 3G MSC? Then the handover might fail. Provided that the user has physically moved into a new geographic area, this is a problem that might be tolerated “until the next 2G MSC software release arrives”. Conversely if the 2G and 3G MSCs service areas are overlaid, then the anchor 2G MSC would need to be upgraded immediately. However with overlaid 2G and 3G MSCs (and if the mobile’s are preferentially camped on 2G cells) then significant development of the 2G MSCs is needed anyhow eg to provide 2G to 3G service based handover for 64 kbit/s circuit switched data calls.

Proposal: always perform the IMEI-SV to BMUEF conversion in the anchor MSC.

5
Transfer UESBI-Iu within the AN-APDU, or, as a MAP parameter, or, both, or, “depends on whether AN-APDU = BSSAP or RANAP”?

Can we assume that white book SCCP has been deployed across the anchor MSC to relay MSC interface in UMTS capable networks? According to the section 6.1 of R’99 MAP 29.002, this should be the case and hence there are not significant message size limitations on the E interface.

If we assume that White Book is available, then it seems beneficial to adopt a simple solution, albeit one that might waste a few bytes on the E interface. 

It is proposed that the UESBI-Iu is :


always sent as a MAP parameter from the anchor MSC to relay MSC, and, 

that the Anchor MSC sends UESBI-Iu to the target RAN node within the BSSAP/RANAP AN-APDU according to the anchor MSC’s preferences/capabilities
The second point means that it is an MSC choice as to whether or not to include UESBI-Iu in the handovers towards the GSM BSCs that it initiates.

The combination of these two methods means that the E interface handling is decoupled from the need - or not - to transfer UESBI-Iu on the A interface.

Further, the relay MSC functionality can be common for all “intra relay MSC” handovers and does not depend upon the type of handover that moved the mobile to the relay MSC.

