3GPP TSG-WG1/SMG3 WPA meeting #6
Document:
N1-99A94

Makuhari, Japan

13-17 September, 1999


Source:
SIEMENS AG

Subject:
Comments on Tdoc N1-99A04: “Clarifications on the management of old and new TLLI”

Why the proposed solution does not work

We are considering the following situation:

The SGSN has started a P-TMSI reallocation by sending a BSSGP-DL-UNITDATA to the BSS, containing the new (current) TLLI B and the old TLLI A (A derived from P-TMSI = A’). The MS has already established an uplink TBF using TLLI = A, when it receives the P-TMSI Reallocation Command assigning the new P-TMSI = B’. The MS continues to use this uplink TBF with TLLI = A, even after it has acknowledged the reallocation by sending P-TMSI Reallocation Complete. (Neither 04.08 nor 04.60 require explicitly that the MS releases the ongoing uplink TBF.) The BSS has started to use the new TLLI = B in the BSSGP-UL-UNITDATA as soon as it has received the BSSGP-DL-UNITDATA containing both the old and the new TLLI. This situation may go on for some time.

(SMG2 WPA is asked to confirm that this is a possible scenario.) 

a) According to the proposed change to 04.08, “the network shall consider the old P-TMSI, old TLLI and old RAI as invalid as soon as the MS acknowledges the P-TMSI reallocation.”

Both the SGSN and the BSS are part of the network. However, if there is no BSSGP-DL-UNITDATA to be sent by the SGSN, the BSS will not be informed that the P-TMSI reallocation has been confirmed by the MS. So the BSS will still accept uplink TBF blocks for the ongoing uplink TBF related to the old TLLI = A when, according to the proposed new wording in 04.08, the BSS should consider this TLLI as invalid.

b) As the BSS has started immediately to use the new TLLI = B in the uplink, the SGSN is not aware of the point in time, when the MS really starts to use the new TLLI in the uplink on the radio interface. Hence the SGSN has no indication, when it is allowed to re-use the deleted old P-TMSI = A’ for another MS. (In contrast to the BSS, the SGSN does not know when the ongoing uplink TBF is terminated and the next uplink TBF is established using the new TLLI = B.)

This can result in a TLLI collision case in the BSS, if the SGSN successfully re-assigns the P-TMSI = A’ to another MS, while the BSS still has to maintain the old and the new TLLI for the first MS. (This may happen, if the SGSN did not send any BSSGP-DL-UNITDATA to the BSS after the P-TMSI reallocation has been confirmed by the first MS, and if the MS continues with its uplink TBF using the old TLLI. In this situation the BSS is not aware of the fact that the reallocation for the first MS has been completed successfully). 

c) According to 04.08, “the MS shall consider ... also the old P-TMSI ... as valid in order to react to paging requests and downlink transmission of LLC frames.” Only after receipt of an LLC frame with the local TLLI derived from the new P-TMSI, the old P-TMSI and old TLLI is considered as invalid. (This is necessary, because the P-TMSI Reallocation Complete could get lost between MS and SGSN. In this case the network would repeat the P-TMSI Reallocation Command using the old TLLI.)

As a consequence, as long as such an LLC frame has not been sent by the SGSN, the MS will still react to pagings with the old P-TMSI = A’. Hence the SGSN is not allowed to re-use the deleted old P-TMSI = A’ for another MS, because then two mobile stations might answer to the next paging.

d) The standard is not clear about the point in time when the BSS starts to use a new TLLI on the downlink. Surely, the BSS should use the old TLLI = A for the establishment of new downlink TBFs until the MS has confirmed the reallocation, and until the BSS has got knowledge of this fact. However, if the BSS had a downlink TBF already established, when the P-TMSI reallocation was started, and if the BSS could continue to use this downlink TBF with the old TLLI = A, even after the MS has acknowledged the reallocation and the SGSN has sent a BSSGP-DL-UNITDATA containing only the new TLLI = B, neither 04.08 nor 08.18 require explicitly that the BSS releases the ongoing downlink TBF and establishes a new TBF with the new TLLI = B. Such a downlink TBF could go on for quite a while, if the subscriber is downloading a huge amount of data. Hence it is difficult for the SGSN to know when it is  allowed to re-use the old P-TMSI = A’ for another MS.

(SMG2 WPA is asked to confirm that this is a possible scenario.) 

Conclusion:

A clean solution to avoid these TLLI collision cases requires that the old P-TMSI and old TLLI have been deleted on the MS side both for uplink and downlink usage (i.e. the old TLLI is no longer used by the MS in the uplink and no longer accepted in the downlink), before the SGSN re-uses this P-TMSI for another MS, and that the SGSN is informed  when this deletion has taken place for both directions. 

In the uplink direction this requires that the BSS does not include the new TLLI in the BSSGP-UL-UNITDATA as soon as it has received a BSSGP-DL-UNITDATA containing both an old a new TLLI, but that it delivers to the SGSN exactly the TLLI received from the MS.

In the downlink direction the SGSN has to be sure that at least one LLC frame with the new TLLI has been delivered successfully to the MS. To this purpose we suggest the following handling:

The SGSN includes both the old and the new TLLI in the BSSGP-DL-UNITDATA messages until the P-TMSI reallocation has been confirmed by the MS by a corresponding GMM message. Then the SGSN starts to send only the new TLLI in the BSSGP-DL-UNITDATA to the BSS. As soon as the BSS has received such a BSSGP PDU, it has to release any ongoing TBF and to establish a new TBF using the new TLLI = B.

To be sure that the LLC frame with the new TLLI has been delivered successfully to the MS, the SGSN either has to send a frame in LLC acknowledged mode (in which case the LLC in the SGSN has to inform GMM about the successful delivery of the LLC PDU) or to send a frame in LLC unacknowledged mode (in which case the frame has to be acknowledged explicitily on a level above the LLC; this could be realised, e.g., by another GMM procedure). If an LLC frame is not available immediately, the SGSN could also wait for some time until this changes. 

Proposal:

We propose to change GSM 08.18 accordingly, and to keep the handling currently specified in GSM 04.08, subclause 4.7.1.5. A clarification in 04.08 about the point in time when the old P-TMSI can be re-used by the SGSN safely might be useful.

