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The space in the GSM/GERAN system information broadcast is a scarce resource; therefore, a new mechanism is proposed for the distribution of RR-specific system information: via a new BSSMAP or BSSGP signalling procedure the core network can trigger the delivery of RR-specific system information via dedicated RR or RLC/MAC signalling. Usually the procedure will be called during location update, GPRS attach, and routing area update. It may also be used during or after handover to update the information, if necessary.

1. Introduction

After more than 10 years of system evolution, the space in the GSM/GERAN system information broadcast has become a scarce resource. This could be seen again recently, when GERAN 2 discussed a request from RAN2 to inform the MS about the support of a new optimised format for the inter-RAT Handover Info message and a requirement to broadcast 4 bits both on the BCCH and the PBCCH was rejected. As it can be expected that similar requirements will be raised in future, GERAN 2 should use this as an opportunity to think about a generic  mechanism that can be used for the distribution of RR-specific system information.

2. Different Categories of RR-Specific System Information

For the following it is useful to discriminate between different categories fo RR-specific system information. The first type of information is needed by the MS when it selects a cell or a PLMN in idle mode or when it tries to access the network (e.g. detailed information about the RACH configuration). Clearly, this information needs to be distributed via broadcast, since it needs to be available before the first access. The second type of information, however, is needed only when the MS is already registered with the network and wants to get services, e.g. set up a call or a packet session. In the past, this type of information was frequently included in the system information broadcast, but in principle it would be sufficient to send this information to the MS during location update, GPRS attach, or routing area update.  

3. Mechanisms for the Distribution of RR-Specific System Information

A detailed analysis of the various mechanisms available for the distribution of RR-specific system information for the special case of a network indication of the support of the optimised Inter-RAT Handover Info message was given in [1]. The alternatives investigated were:

(i) system information broadcast

(ii) NAS signalling (location update) and

(iii) other GERAN signals (Immediate Assignment, Classmark Enquiry).

In the conclusion of [1] it was recommended to use alternative (iii) for the specific problem analysed in the paper, but GERAN 2 came to a different result: in the discussion it was argued that system information which typically does not change very often should not be transferred with RR messages which are sent during every RR connection establishment. It would be sufficient to send this information during location update and thus alternative (ii) was preferred.

A solution based on NAS signalling, i.e. on the inclusion of the RR-specific system information in the messages Location Update Accept, Attach Accept, and Routing Area Update Accept, however, also has some disadvantages:

· Since the MS does not perform location updates during an ongoing CS call, the information cannot be updated, when the MS is handed over to a different cell where the information is no longer valid. This means that the same information has to be valid in every possible target cell that might be reached during a call, i.e. in practise it has to be valid in the whole PLMN and, if inter-PLMN handover to other PLMNs is supported, also in the corresponding parts of the neighbour PLMNs.

· The inclusion of RR-specific information in MM/GMM messages is a violation of the layering principle and of the functional split between radio access network and core network. The immediate consequence is that core network nodes need to implement RR-specific information that is otherwise only relevant for and used by the GERAN and the MS. I.e. new features that would otherwise affect only the GERAN may become available only after a software upgrade of the core network nodes.  

Especially in a multi-vendor network these disadvantages can be a serious obstacle for the introduction of new features that depend on the availability of the RR-specific system information.

Considering these drawbacks, it might be worthwhile to study a combination of (ii) and (iii):

(iv) dedicated RR signalling, triggered by NAS layer.

4. Details of the Proposed Mechanism

When the MS performs a location update (Fig.1, step 1) and the network decides to accept the request, it performs a new BSSMAP procedure (3). On receipt of the new message the BSS will send the RR-specific system information to the MS (4) and an acknowledgement to the MSC (5) so that the MSC can complete the procedure by sending the Location Update Accept message (6). 

Note that the messages in steps (3) and (5) do not need to be new messages. E.g. it would be sufficient to add a new information element 'Send RR Info Request' to the BSSMAP message Classmark Request and to use the Classmark Update message as acknowledgment. 
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Fig. 1: Distribution of the RR-specific system information during location update

A similar procedure can be introduced for the PS domain when the MS performs GPRS attach or routing area update. (A new information element can be added to the BSSGP DL-UNITDATA and RA-CAPABILITY PDU.) 

The MS will need also some criteria when to 'forget' the RR-specific system information. This will be necessary at least when the MS performs a PLMN selection to another PLMN where the distribution of RR-specific system information via dedicated signalling is not yet supported. 

In principle, the handling should be closely related to the handling of the location area identity (LAI) stored on the SIM:

I) The RR-specific information is stored by the MS. Upon receipt of the Location Update Accept message the new LAI is stored on the SIM and the fresh received RR-specific information is considered as valid, as long as the MS stays in the location area.

II) When the MS leaves the location area, the RR-specific information is marked as invalid. The MS then initiates a new location update procedure.

III) Upon receipt of a new Location Update Accept message, the old RR-specific information is deleted. The fresh received RR-specific information, if any, is stored and considered as valid, as long as the MS stays in the location area.

IV) When the network sends a Location Update Reject message with a reject cause that causes the MS to delete the LAI (as well as the TMSI, CKSN, ...) the MS also deletes the related RR-specific information. 

V) When the network sends a Location Update Reject message with a reject cause, but the MS keeps the LAI (as well as the TMSI, CKSN, ...), or when the procedure is terminated by the MS before receipt of Location Update Accept or Location Update Reject, the MS also keeps the related RR-specific information. However, this information remains marked as invalid as long until the MS returns to the location area where it was last registered successfully.

Note that a similar handling would also be necessary, if the RR-specific information were included directly in the Location Update Accept message.

With the rules outlined above it is possible to provide different RR-specific information in different location areas. This can only be used, however, if it possible to update the information during/after handover. Fig. 2 shows how this could be done during an inter-BSC handover:

BSS-B compares the serving cell with the target cell (cell ID format: CGI or LAC+CI) (2). If BSS-B detects that the handover is connected with a change of the location area, it updates the RR-specific system information (10) immediately after handover is completed (9). 

(Note: with this message flow the new information should be available in time for most purposes. If the new information is needed by the MS immediately after handover, it could be included by BSS-B also in the RR message Handover Cmd that is sent to the MS via MSC and BSS-B (3, 4, 5).)

5. Backward compatibility

The new RR message introduced in fig,1, step 4, may only be sent to a new MS supporting this message. To this purpose the MS can indicate support of the RR Information message by a new flag added to the MS Classmark 3 and MS Radio Access Capability.

6. Comparison with Alternative (ii): NAS Signalling
Compared with alternative (ii), NAS signalling, the proposed mechanism (iv) requires a bit more inter-layer communication on the network side and an additional BSSMAP procedure or an enhancement of an existing BSSMAP procedure.

However, because of the separation between trigger event and information contents to be distributed, this enhancement needs to be implemented in the core network only once, and only the GERAN will be affected by future enhancements of the RR-specific system information. 

The proposed mechanism needs a bit more processing in the BSS and therefore the radio resources are used a bit longer. Note, however, that the number of radio blocks to be transmitted is not necessarily higher than with alternative (ii), as the addition of the RR-specific system information to the Location Update Accept message could increase the length of this message beyond a boundary of n*20 octets.

The main advantage of (iv) is, however, that the RR-specific system information can be updated after handover, if necessary Thereby we can avoid the main drawback connected with alternative (ii) that the same information has to be valid in the whole network (and possibly also in neighbour PLMNs).
7. Conclusion/Proposal

It is proposed that GERAN should study the mechanism described in this paper in further detail as a possible generic mechanism for the distribution of RR-specific system information in Rel-6.
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Fig. 2: Change of the RR-specific system information during handover
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