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Correction to PFC transfer procedure
1 Introduction

The BSS Packet Flow Context procedure has been introduced in R99 of the 3GPP standard in order to involve the BSS into the Quality of Service attribute negotiation, such negotiation taking place between the Mobile Station and the Core Network. Also the QoS attributes that are negotiated between the MS, the BSS and the CN are aligned to UMTS R99 QoS parameters. When an operator wishes to introduce some kind of support for real-time services in its GPRS network, the PFC feature allows a given flow to be fully identified in all nodes of the network, all those nodes having committed on the QoS to be offered to the said flow. In case PDUs of that flow are no more recognised in one of the nodes of the network, there is a risk that the required QoS is not met, especially when that node applies a default QoS handling for all unidentified flows.

3GPP TS 08.18 (48.018) specifies that when an LLC PDU is received in the BSS and it is labelled with a Packet Flow Identifier that does not correspond to the reserved identifiers (best-effort, signalling, SMS, LCS), “the BSS shall handle uplink and downlink transfers according to a best-effort default aggregate BSS QoS profile.” In parallel, the BSS can download the corresponding Packet Flow Context from the SGSN. Because the LLC PDUs will be sent with a default QoS handling, in case a stringent QoS was required, it is likely that a failure will happen at application level. For instance, considering streaming services, the client requesting the service requires a guaranteed bit-rate as well as a maximum transfer delay. These requests will likely not be fulfilled when the BSS handles the PDUs corresponding to the streaming transfer with a default best-effort QoS, especially when there is some GPRS traffic in the cell.

2 PFC handling upon cell re-selection

When a MS reselects a new cell, some tools have been introduced in the 3GPP standard, that allow limiting the radio outage to a short duration which streaming services can tolerate, assuming a proper buffering has been configured (e.g. 2 sec). Assuming that the GPRS network uses the PFC feature for streaming services, in order to offer the required minimum bit-rate and ensure the transfer of the PDUs within the negotiated transfer delay, it is highly important that the PFC created in the old cell is transferred to the new cell before the SGSN resumes the streaming transfer.

Section 8.1 of 3GPP TS 08.18 hence mandates that “Upon a FLUSH-LL procedure the BSS context shall be kept if the BSS is able to transfer the buffered LLC PDUs to the new BVCI, otherwise the BSS Context shall be deleted.” However, nothing is specified today in case the BSS is not able to keep the BSS Context in the new cell. For instance, if a guaranteed bit-rate of 30 kbps was negotiated when the PFC was created in the old cell and only 25 kbps can be offered in the new cell (because of the current load), the BSS context can not be kept; however the application could actually accept a guaranteed bit-rate of 25 kbps. Another example is when the BSS context is made of several PFCs and the BSS cannot keep all of them. The BSS has no means to know which PFCs should be kept in priority and may therefore choose to keep some but not all, or simply not transfer the BSS context at all. The BSS may still be able to re-route the LLC PDUs to the new cell and then the SGSN will resume the transfer after it receives the FLUSH-LL-ACK PDU in response to the FLUSH-LL PDU.

What can be expected is that the BSS will not be able to start transferring the new LLC PDUs received from the SGSN using the appropriate QoS until it has retrieved the BSS PFCs associated to the transfer that was interrupted by the cell re-selection. This means that when the SGSN resumes the transfer in the new cell, even though it will add the PFI to the LLC PDUs, since the BSS does not know the corresponding PFC, then those PDUs will be transferred with a default QoS handling until the corresponding PFC is negotiated. In parallel, the BSS will ask the SGSN to create the corresponding PFC using the procedure specified in 3GPP TS 08.18. It is therefore likely that there will be either a failure or a long interruption at application level in case the default QoS handling could not satisfy the real-time constraints.

The figure below illustrates the scenario described above:
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Figure 1: PFC handling upon cell re-selection

It can be noted that in case the PFC cannot be transferred to the new cell, then the real-time data transfer using the correct ABQP will only start after the end of the Create BSS PFC procedure.

3 Proposed correction

Alcatel think that the case when the BSS is not able to keep the (whole) BSS Context upon a cell change has not been covered when the PFC procedure was introduced. A correction seems necessary so that a transfer making use of the PFC procedure can re-start as soon as possible in the new cell, with a proper QoS handling.

First, the FLUSH-LL PDU could contain a prioritised list of Packet Flow Contexts to be transferred to the new cell. By prioritising that list, the SGSN could indicate the relative importance of transferring some PFCs to the new cell. Indeed, if ever the MS has got several PFCs active but only a limited number can be transferred due to lack of resources in the target cell, it would be better that the SGSN indicates which ones should be transferred first. An alternative solution would be to simply request the transfer of PFCs to the target cell.

Second, the FLUSH-LL-ACK PDU could contain an indication whether the PFC(s) of the MS could be transferred to the new cell or not. In case it was not possible to transfer (all of) them, the message could contain:

· Which PFCs could not be transferred;

· For each PFC that could not be transferred, as an option, we could also consider providing explicitly the negotiated QoS parameters as proposed by the BSS, assuming that the SGSN was willing to transfer the PFCs with the same negotiated QoS as had been achieved in the old cell.

· In case none of the PFC(s) of the MS could be transferred because the BSS does not have the capability to do it, then a distinct cause could be introduced.

Third, if the SGSN receives a FLUSH-LL-ACK PDU indicating that a PFC could not be transferred and it has some new LLC PDUs to send associated to that PFC, then the SGSN could invoke the Create BSS PFC procedure and complete it before it resumes the transfer. This would avoid transferring LLC PDUs identified by a PFI which the BSS does not know. Also the SGSN could use the reason for the failure of the transfer to adapt the requested QoS, instead of having to wait for the Create BSS PFC NACK message. If the option of providing explicitly the negotiated QoS parameters in the FLUSH-LL-ACK PDU has been used, the procedure would be probably even more efficient.

4 Conclusion

By solving the identified problem, the cell re-selection process is improved in case it happened while a transfer was on-going, that transfer making use of the PFC feature standardised in 3GPP R99. It avoids the transfer to resume in the new cell with default QoS handling. It allows also the SGSN to create the necessary PFC(s) in the new cell as soon as possible.

Alcatel have provided the corresponding CRs in Tdoc G2-020326, G2-020327 and G2-020328.
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