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1 Scope
At the GERAN#15 meeting a Tdoc [1] was presented which shows that there might be a inconsistency in charging data in the time frame between the reception of the FLUSH-LL- ACK and the start of the Modify BSS PFC procedure. Scope of this paper is to summarize comments related to Alcatel paper [1] and furthermore this paper includes a proposal how this issue can be solved.

2 Comments

The issue claimed in [1] occurs when the PFC is transferred to the new BVC due to cell change and the new side cannot maintain the ABQP. The paper [1] assumes that the BSS performs the required deletion or modification of the PFC after the FLUSH-LL-ACK. Consequently some user data from the SGSN sent to the new BVC may be charged incorrectly because the SGSN is not aware of the modified ABQP (see Figure 1).
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Figure 1
Therefore Alcatel proposed to add the list of PFCs, which cannot be maintained at the new side in FLUSH-LL-ACK PDU.  This list should be used to interrupt the DL traffic of the affected PFCs and eventually trigger the modification of the ABQP. 

Siemens identified that this new procedure has some drawbacks: 

· It causes an additional delay to send the FLUSH-LL-ACK by the BSS, because the BSS has to wait before the decision, about which PFCs can be maintained, is taken. 

· The charging issue is not solved for the data, which are sent during FLUSH-LL procedure (between FLUSH-LL and FLUSH-LL-ACK). In fact, it is not mandatory that the SGSN has to wait for a Flush-LL-ACK PDU to continue the DL traffic. It is also possible to continue sending DL traffic immediately after an internal guard timer expires, which is before the Flush-LL-ACK PDU is received in the SGSN. In this case the risk is increased taking into account the consideration in the bullet above.

· The interruption of the DL traffic, especially for realtime PDP contexts, would increase the service interruption time and it is questioned whether these kind of services can meet the transfer delay requirement then.

· It causes an additional delay if the SGSN has to request a modification.

In addition to this it is our understanding that the new procedure cannot be used in all cell change cases:

It is only relevant for the cell change cases when the BSS can transfer the PFCs and the buffer content.. If the new BVCI is not included in the Flush-LL PDU then the PFC transfer from the old to the new BVCI is not performed. So the proposed change doesn’t solve the charging issue in all cell change cases. 

3 Specified behavior of PFC transfer

The problem outlined in [1] can be solved, to the same extent, without introducing the PFC list, but only relying on current mechanisms.

In TS 48.018 the behaviour of the PFC transfer is specified. In the FLUSH-LL procedure description it is stated that : 

· optionally, an indication of whether the "new" BVCI could accept the Aggregate BSS QoS Profile that was negotiated for each PFC in the "old" BVCI. If the "new" BVCI could not accept the QoS characteristics of all PFCs of the BSS Context, the BSS Context shall still be transferred and the BSS shall then initiate in the "new" BVCI a Modify BSS PFC procedure for each PFC for which the requested ABQP could not be accepted. The BSS may resume the transfer of downlink LLC PDU(s) before the Modify BSS PFC procedure is completed.

A adequate flow chart according to that description could look like the one shown in Figure 2.
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Figure 2
The SGSN detects a cell change and sends a FLUSH-LL message to the old BVC. 

If the new BVCI is included in the FLUSH-LL message, the BSS context is transferred (the BSS transfers the PFCs to the new BVC). During the transfer, if the BSS detects that it cannot maintain the ABQP, it immediately send a MODIFY-BSS-PFC (or a DELETE-BSS-PFC-Req!) to the SGSN proposing a different ABQP. 

In principle the Modify procedure and the Flush procedure are decoupled, i.e. these two procedures are two stand-alone procedures and totally independent. So it is up to the implementation in the BSS to trigger the Modify BSS PFC procedure on the new side immediately after the detection that the ABQP of PFCs cannot be maintained and to send the Flush-LL ACK PDU to the SGSN after the buffered LLC frames are transferred or deleted. 

Thus, it is also a BSS implementation issue which of the procedures are triggered “first” (or at the same time): the Flush-LL-ACK or the MODIFY-BSS-PFC. As an implementation option, the BSS could send MODIFY-BSS-PFC messages and DELETE-BSS-PFC requests before the Flush-LL-ACK message. This avoids the need for any indication, in the FLUSH-LL-ACK message, whether the PFCs can be accepted in the new BVC or not.

In any case, Siemens believes that, independently on which procedure is performed first, the time frame is small since the Flush-LL-ACK PDU and the Modify BSS PFC procedure can be triggered at the same time in the BSS. As a consequence there is no need to include the PFC list in the Flush-LL-ACK PDU to request the SGSN to stop the DL traffic of affected PFCs. 

Furthermore, Siemens believes that, not supporting the PFC list, the “PFC transfer result” bit is useless in this scenario as well (if there is more than 1 PFC per MS): unless/until a Modify/Delete request is received, in any case the SGSN should start sending PDUs for all the PFCs (with respect to the internal guard timer or the reception of the Flush-LL-ACK PDU).
4 Conclusion

Due to the fact that the BSS sends a MODIFY-BSS-PFC (or possibly a DELETE-BSS-PFC-REQ) immediately after the detection that an ABQP can no longer be maintained, the chance of wrong charged DL data is in any case reduced to the minimum. 

In order to avoid a possible charging problem, despite the small time interval, Siemens propose the following way forward:

The BSS implementation should follow the procedure as shown in the figure 2 above, i.e. the Modify BSS PFC procedure should be triggered immediately after detecting that the ABQP of some PFCs cannot be supported. Additionally there is absolutely no need to request a modify within the FLUSH-LL-ACK message.

It is therefore Siemens understanding that no “PFC list” IE is required.
To make the TS 48.018 unambiguous, it is proposed to completely remove the PFC transfer result IE from the FLUSH-LL-ACK PDU.

5 References
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