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The WI “Co-ordination of radio resource allocation” is more or less in standby. The goal of the WI is to allow for cheaper MS able to provide a good concurrency between GPRS and non-GPRS services including in networks not implementing the Gs protocols. One goal is to allow for rather cheap dual GSM/3GPP mobile stations providing a maximum of continuity of service when moving between GSM and 3GPP environments.

This contribution presents some basis for a discussion to decide on the main lines of the direction to take for this Work Item. The analysis starts with different enhancements in the perception of service, and indicate in each case some avenues for these enhancements. The question is whether all the issues are to be solved in R99, or if only a subset is addressed, and then, which subset.

It should be noted that many of the ideas presented here, problems and solutions, are relevant for 3GPP as well.

The following vocabulary is used :

The MS is said to be in dedicated mode when it disposes of a dedicated channel.

The MS is said to be in GPRS-active mode when a GPRS context exists for this MS in the BSC.

1. SGSN paging an MS in dedicated mode

The top level requirement is that this is possible without requiring the MS to listen to more than it has to because of the dedicated mode. This is not possible in R97.

Co-ordination by the BSS provides a rather simple solution to this problem. It consists in introducing a notion of ‘idle mode paging address’ included in the paging request from SGSN to BSS, and to ensure that the BSS knows the ‘idle mode paging address’ for an MS in dedicated mode. A simple solution is to use the IMSI, since it is already provided in the paging request, albeit for a different reason. The only thing to add is the provision of the IMSI to the BSS when an MS enters dedicated mode. This can be done either from the MS, or from the MSC. The latter is proposed, though it requests a modification of the MSC, for security reasons.

The scheme is then the following.

A new BSSMAP message is introduced to carry the IMSI, sent by the MSC in answer to a BSSMAP COMPLETE LAYER 3 message. In addition, the IMSI is added to the BSSMAP HANDOVER REQUEST message (this can be done by the MSC : new IE, or by the old BSS : modification of the ‘Old BSS to New BSS information’ IE). The use of these improvements ensure that the BSS knows the IMSI of any MS in dedicated mode.

When a paging request is received from the SGSN, the BSC checks if the IMSI corresponds to an MS is dedicated mode. If so, it sends a new RR message indicating a paging from SGSN on the FACCH.

The MS can react according to its capacity. The bottom line answer is to release the dedicated connection and to proceed to a GPRS access. Better answers are covered by other sections.

The scheme as above is not sufficient if there are several SGSNs in the PLMN. Then there is a possibility that the MS is handed over to a BSS under another SGSN than the one under which the MS is GPRS-attached. Several technical approaches can be proposed, one of which should be chosen after discussion:

1. The MS can run a GPRS attach procedure using an MS-SGSN transmission path on a FACCH. On the radio interface, this consists in adding a new PD, and to define for this PD a protocol derived from the MAC, and providing the same service as the MAC. Adaptations of the BSSGP are possibly needed.

2. Another possibility is to have the BSS detecting itself that the SGSN is changed and performing a temporary attachment to the SGSN. This requires some modifications of the BSSGP.

3. Still another possibility is to use BSS-BSS communication paths, and to have a temporary attachment with the old BSS when the SGSN is changed. This impacts only BSSMAP and the BSS-BSS protocol. The process is as follows: the old BSS provides to the new BSS the identity of the original SGSN (the one controlling the BSS where the connection was first established). The new BSS stores the data to provide it in an eventual handover, and compared to the id of the SGSN it depends of. If different, the BSS indicates it to the old BSS. The old BSS maintains then a context used to transfer a paging request to the new BSS. When the connection with the MS is released, the current BSS indicates it to the BSS it has attached for paging, and this ripples through the chain is applicable. 

4. Still another possibility exists for MSs with two or more slots : the attachment can be treated as an MO GPRS traffic initiated in dedicated mode, see section 6.

2. MSC paging an MS in GPRS active mode

This is supported in R97 only if the Gs protocols are implemented, or if the MS is sufficiently complex to be able to listen to the PCH in parallel with GPRS activities. Co-ordination by the BSS provides a solution without the Gs and with little MS complexity.

The approach is the same as above, without the handover complications, and requires the introduction of mechanisms so that the BSS is aware of the IMSI of an MS to which it has allocated means to communicate in GPRS mode. The IMSI is already present in the DL-UNITDATA message. Some proposals are required for the uplink case.

3. Dedicated mode initiated by MS in GPRS active mode

The issue is of interest is the case of  MSs with two or more slots. Co-ordination by the BSS opens the possibility to manage simultaneously the dedicated and GPRS resources allocated to the same MS.

A simple way for entering dedicated mode whilst going on with GPRS traffic is to reduce the capacity used for GPRS to one slot, and to allocate a dedicated channel on a slot compatible with the one allocated for GPRS traffic and the MS capabilities. This can be done easily by co-ordination by the BSS.

The scheme consists in adding in the MAC protocol messages 1) for the MS to request a connection with the MSC, 2) for the BSS to allocate a dedicated channel. (These messages fulfil the functions of RR CHANNEL REQUEST and RR IMMEDIATE ASSIGNMENT.) Messages to downgrade the GPRS allocation exist already.

An additional co-ordination task for the BSS requires it to detect the release of dedicated mode and to allocate the freed capacity to GPRS use if applicable.

4. Answering a paging from MSC without interrupting a GPRS service, two or more slot MSs

Co-ordination by the BSS opens the possibility to manage simultaneously the dedicated and GPRS resources allocated to the same MS.

For an MS with two or more slots, a simple (though not optimal) way for answering an MSC paging whilst going on with GPRS traffic is to proceed as in the previous section.

5. Answering a paging from MSC without interrupting a GPRS service, single slot MSs

In R97, the only possibility for a single slot MS engaged in GPRS traffic and receiving a paging from the MSC is to abandon the GPRS traffic and to access for dedicated mode. This does not provide a very good grade of service to users. A better service would allow to run the first phases of signalling with the MSC, so that the user can decide what to do. The important points are the provision of the calling line identity (this requires the SETUP message) and the possibility to force the transfer of the call (user busy, call deflection, …). This requires a minimal MS-MSC bi-directional capacity, similar to a SDCCH.

This case is more complicated than the previous. On the other hand, it is of more interest since it addresses cheaper MSs. The issue is then to provide a small capacity for MS-MSC dialogs within the GPRS path.

With co-ordination by the BSS, the normal approach would be to use the GPRS radio transmission to carry an MS-MSC dialog. This unfortunately raises a difficult issue with ciphering, because GPRS designers did not respect the functional split between BSS and NSS as it is between MSC and BSS.

Different technical solutions can be imagined. Among them, some allow to use the key management from the MSC and to do the ciphering/deciphering in the BSS. The proposed approach is to multiplex the MS-MSC and MS-SGSN flows on the basis of the LLC header. This multiplexing and routing is done in the BSS.

The header part of LLC frames is not ciphered. A possibility is to use unallocated codes of the SAPI field for multiplexing. This requires that the BSS analyses this part of the LLC messages. It would allow a distinct ciphering method (and key) for MSC-MS messages. With this approach the frame numbering as defined for the LLC can be used as a basis for ciphering.

6. MO GPRS traffic initiated in dedicated mode

Only the cases of  MSs with two slot capability or more is addressed. The top level requirement is that this can be done in any combination compatible with the total slot capacity of the MS. In other words, if the MS has a total capacity of p slots, and if p slots are required for dedicated use, then the n-p remaining slots must be usable for GPRS activity.

This is not supported to this level in R97. At best, MSs can be built with n1 slots for dedicated mode and n2 slots for GPRS without possibility to reuse unused capacity of one category for the other. Even the possibility to build such MSs can be debated!

With co-ordination by the BSS, fulfilling the top requirement is possible. The principle consists in adding in the RR protocols a message to request GPRS resources, and adapting what exists to support the allocation of GPRS resources whilst staying in dedicated mode.

At least two new messages are required in RR, one for the MS to request GPRS resources, and one for the BSS to grant such resources. The coupling with the management of dedicated resource (downgrading of data rate if needed) can be left to the BSS without new messages.

7. Answering a paging from SGSN in dedicated mode, two or more slot MSs

We have seen  that the bottom line possibility is for the MS to abandon the dedicated mode. An enhancement would be to allow for some exchanges between the MS and the SGSN to provide enough information to the user to decide what to do.

With an MS with two slots or more, and providing the service in dedicated mode does not use all slots, or accepts a downgrading by one slot, a solution consists in allocating GPRS resources on a free slot. This is possible with co-ordination by the BSS, applying the method described in the previous section.

8. Answering a paging from SGSN in dedicated mode, single slot MSs

In the case of a single slot MS, or more generally when the dedicated service uses all slots and cannot be downgraded, the approach presented in  the previous section cannot be used. The alternative is to provide for an MS-SGSN path on the FACCH, for instance with a particular PD.

This path can be used for a very low rate traffic with the SGSN. The information so received may be used to decide whether the ongoing call or GPRS should have priority.

9. Management of resources in mixed GPRS/dedicated mode

A number of points have to be covered from the moment a mixed GPRS/dedicated mode is allowed. Some of them are treated in R97, though it could be useful to check some aspects in the view of co-ordination by the BSS. Among those points can be cited the relationship between handovers in dedicated mode and cell selection in GPRS active mode.

An additional point is for the BSS to find out when the MS does not require GPRS resources anymore, so that the resources can be freed and reused for dedicated mode.

This is done in R97 more or less with timers. This is not very efficient, and some improvements could be obtained if the MS for instance can signal the end of GPRS activities.

10. Notification of an MS not in idle mode

This applies both for MS in GPRS active mode and in dedicated mode. In R97, a simple MS cannot listen to notifications or to the notification sequence number.

A bottom line approach consists in adding RR/MAC messages to indicate an NSN change. An interested MS can then escape temporarily to listen to the NCH.

A better scheme consists in that the MS indicates (e.g., in classmark, or in an IE sent together with part of the classmark) whether it is interested or not in receiving the NSN. This limits the loss of capacity of the basic scheme.

An even better scheme consists in that the MS indicates the list of group identities it is interested in. This is managed exactly as the IMSI for SGSN/MSC paging as described in sections ***. When the BSS receives from the NSS a request for notification, it scans the MS contexts (dedicated or GPRS) for those requesting the indication, and then sends the indication in an RR or MAC message, as applicable.

11. MSs with multiple IMSIs

Though this is not within the scope of the WI, nor of any GSM WI (?), the techniques exposed in the previous sections can be extended very simply to co-ordinate the allocation of RR resources to an MS with several IMSIs.

In idle mode, there are no particular problem with multiple IMSIs. Location/routing area updating have to be duplicated, but this would be acceptable.

In dedicated/GPRS active mode, the difficulty is the reception of paging for the other IMSI(s). This can be solved by co-ordination by the BSS by the MS providing to the BSS the list of IMSI(s) it desires receiving paging for.

Similarly, concurrent allocation of resources can be managed by requesting them through the RR/MAC protocol already established.

In short, if the different schemes required for a correct GPRS/non-GPRS concurrency are implemented by co-ordination by the BSS, the addition of the support of multiple IMSI MSs would be a small issue.

12. Conclusion

The goal of this contribution is to ask what this WI should cover in R99. One scenario is to cover all  the mentioned points. Another is to drop is issue.

A middle way between all and nothing is to limit the WI to MSs with two or more slots. However, if this simplifies the solution, this is likely to orient them away from 3GPP for which it is expected that most of the service features described here will be provided.

The list of points is recapitulated hereafter :

SGSN paging an MS in dedicated mode
Single SGSN in PLMN


Several SGSN in PLMN

MSC paging an MS in GPRS active mode


Dedicated mode initiated by MS in GPRS active mode
(Two or more slots MSs)

Answering a paging from MSC without interrupting GPRS service
Two or more slots MSs


Single slot MSs

MO GPRS traffic initiated in dedicated mode
(Two or more slots MSs)

Answering a paging from SGSN
Two or more slots MSs 


Single slot MSs

Management of resources in mixed GPRS/dedicated mode
(Two or more slots MSs)

Notification of an MS not in idle mode


(Multiple IMSI MSs)
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