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Info & Discussion
Background

When upper layer messages are sent using the RR sub-layer transport service from the mobile station to the network, the data link layer could duplicate these messages in a few cases. The network must be able to detect the duplicated received messages. Therefore, each concerned upper layer messages is marked with a send sequence number.

When raising the revision level from R98 to R99, the send sequence number is extended from one to two bits. The protocol change is governed by the revision level indicated by the mobile station in the classmark information sent to the network at connection establishment and the MSCR bit in the system information broadcast by the network in each cell.

In R98, bit 7 in the message type octet of the standard L3 messages was used as the (one bit) send sequence number; see 3GPP TS 24.007 clause 11.2.3.2. Bit 8 of this octet was always set to ‘0’. A network of R98 (and earlier) is not supposed to accept a message with bit 8 set to ‘1’. However, in R99, both bits 7 and 8 of this octet are used as the send sequence number. In R98, the send sequence number is incremented modulo 2; in R99, it is incremented modulo 4.

There are requirements in this respect; both on an R99 (and later) network how to deal with mobile stations indicating a revision level of GSM phase 1 or 2 (i.e., R98 and earlier) respectively R99 (and later); and on an R99 mobile station how to handle the send sequence number in a network indicating a revision level of R98 (and earlier) respectively R99 (and later).

The problem

The 3GPP specifications seem to have taken care of the interoperability problems that could arise due to this protocol change, as long as the network is able to act in a consistent way; either according to the R98 or the R99 version of the 3GPP standards. However, there may still be practical problems in the operation of the network during the transition, when the network switches from a revision level of R98 to R99.

There are two concerns that are addressed by this document:

1)
The revision level of the BSS must be raised to R99 before the revision level of the MSC can be raised to R99. As a minimum, the BSS must support the broadcast of the MSCR bit in the system information (defined in R99), before the MSC is able to enter a revision level of R99 (and later).

2)
When the revision level of the MSC is raised from R98 to R99, the value of the MSCR bit need to be changed. This change needs to be done in each cell throughout the whole MSC area at the same moment as the change of revision level in the MSC takes place.

Of these two concerns, the first one is likely of less importance. It means that an operator, before raising the MSC revision level, must ensure that the BSS is upgraded to R99, or at least supports the broadcast of the MSCR bit throughout the MSC area. This should not be of any major problem, because R99 compatible BSS are already available, or expected to be within a short time frame. Nonetheless, it should be noted that the support of the MSCR bit in the BSS is a pre-requisite for entering a revision level of R99 (and later) in the MSC.

The second concern is more significant, because in practical network operation, it may be impossible to switch the contents of the system information broadcast in all of the cells throughout an entire MSC area within a very short period of time. Even if that would be possible, there is a delay of up to half a minute before the information propagates out to each mobile station. More likely, changing the each cell configuration throughout an entire MSC area might be a matter of several hours, or even days.

In fact, it may be an operator requirement that a large reconfiguration of this kind is done in smaller steps, starting with a small number of cells where the operator could verify that the new configuration works as expected, before the change is carried on across large areas.

All in all, there is a transition period, when the MSC is switched from R98 to R99, where the value of the MSCR bit stored in the mobile station might be inconsistent with the actual revision level of the MSC. In the best case, the transition period is less than a minute, but more likely, it may last for several hours, or even days.

During this transition period, it may be impossible for the MSC to determine the behaviour of the mobile station, in respect to the send sequence number, only based on the revision level indicated in the classmark information. Under these conditions, an attempt to set-up a call to or from an R99 mobile station is very likely to fail. 

As long as the number of R99 compatible mobile stations in the GSM networks is insignificant, this is perhaps not a very significant problem. However, a commercial launch of these mobile stations in large numbers could be expected within a near future. It is then evident that this problem could cause significant inconvenience for the subscribers and, of course, loss of revenues for the operator. That is not acceptable.

Solution and Actions

Ericsson would kindly like to ask the relevant 3GPP working groups (GERAN2 and CN1) to confirm whether they share the same concerns that are expressed by Ericsson in the previous section of this document.

Ericsson would kindly like to ask the relevant 3GPP working groups to consider whether any clarification / solution is required in the R99, and in that case whether it should be placed on MSC or BSS.

Since this is a problem that is expected to require special treatment only during a relatively short transition period, Ericsson does not believe that this require any particular change in the 3GPP standards. It should however be noted that this treatment might not be strictly according to either the R98 or the R99 versions of the 3GPP standards.
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