3GPP TSG-CN1 Meeting #20
Tdoc N1-011465

Brighton, England, 15-19 October 2001
Source:
MOTOROLA

Title:
Foreign TLLI after successful GPRS Attach or RAU 

Agenda item:
5.1 

Document for:
DISCUSSION

1. INTRODUCTION

The purpose of this document is to discuss some potential problems that may arise mainly from the employment of the “Delayed Release of DL TBF” feature in R97 GPRS networks.

It is well-known that, TLLI is used as an address identifier at the LLC layer. When a mobile has a valid P-TMSI stored, the TLLI used at the LLC layer is derived from that P-TMSI. However, the TLLI that corresponds to a single P-TMSI can be either a local TLLI (L-TLLI), or a foreign TLLI (F-TLLI). TS 04.08, section 4.7.1.4 (Radio resource sublayer address handling), specifies when a mobile shall use F-TLLI and when it shall use L-TLLI as an LLC address. In particular, this section states that “if the MS has stored a valid P-TMSI, the MS shall derive a foreign TLLI from that P-TMSI and shall use it for transmission of the:

-
ATTACH REQUEST message of any GPRS combined/non-combined attach procedure; other GMM messages sent during this procedure shall be transmitted using the same foreign TLLI until the ATTACH ACCEPT message or the ATTACH REJECT message is received; and

-
ROUTING AREA UPDATE REQUEST message of a combined/non-combined RAU procedure if the MS has entered a new routing area, or if the GPRS update status is not equal to GU1 UPDATED. Other GMM messages sent during this procedure shall be transmitted using the same foreign TLLI, until the ROUTING AREA UPDATE ACCEPT message or the ROUTING AREA UPDATE REJECT message is received.

After a successful GPRS attach or routing area update procedure, independent whether a new P-TMSI is assigned, if the MS has stored a valid P-TMSI then the MS shall derive a local TLLI from the stored P-TMSI and shall use it for addressing at lower layers.”
Given the above, a typical RAU procedure corresponds to the following flow of messages on the Gb interface:
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It is noted that, the UL BSSGP messages AFTER the RAU-Accept, typically include a L-TLLI.

2. THE PROBLEM
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In some cases (identified in live networks), it is possible the UL BSSGP messages AFTER the RAU-Accept to include the F-TLLI rather than the L-TLLI. This situation is illustrated in the following figure:

Such situations have been identified primarily in networks where the “Delayed Release of DL TBF” feature has been enabled in the BSS. Although this feature has been introduced in 44.060, Rel4 and onwards, it is backwards compatible with R97 mobiles and, therefore, many vendors have decided to use it in their R97/R98 products (PCUs), in order to enhance the downlink performance on the radio interface.

However, a side effect of the “Delayed Release of DL TBF” is that the TLLI value of a mobile may not be updated in the BSS, as usually expected. The following figure illustrates how this can be done. In this figure, we assume that the RAU-Accept message does not allocate a new P-TMSI value to the MS.
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In step 5, the MS requests an UL TBF by transmitting a Packet DL Ack/Nack, which includes a Channel Request Description IE. This behavior is specified in 04.60, section 8.1.2.5:

“8.1.2.5
 Establishment of uplink TBF

The mobile station may request establishment of an uplink transfer during a downlink TBF by including a Channel Request Description information element in the PACKET DOWNLINK ACK/NACK message. Initiation is triggered by a request from upper layers to transfer a LLC PDU. …”
Note, however, that the Packet DL Ack/Nack message does not contain a new TLLI value and hence the BSS still associates the mobile with the F-TLLI. For this reason, further UL BSSGP messages on Gb will include the F-TLLI as an LLC address.
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Note also that, it is possible to encounter the above situation even when the “Delayed Release of DL TBF” feature is not employed. This is illustrated in the following figure (where we assume that a new P-TMSI is allocated with the RAU-Accept). 

3. DISCUSSION
The scenarios discussed in the previous section raise some concerns within the area of CN1. Some of these concerns are identified below. 

From the current specifications, it is not very clear whether the above scenarios are permitted or not, i.e. it is not clear if, after a successful GPRS attach or RAU, the SGSN should keep associating LLC PDUs with F-TLLI with a specific mobile. Associating LLC PDUs with F-TLLI with a specific mobile means that these LLC PDUs are considered as transmitted by that mobile. This kind of association should not be permitted for a long time because F-TLLI cannot be used as a unique identifier at the LLC layer. Since two mobiles in neighboring RAs may be allocated the same P-TMSI value, it may happen these mobiles to use the same F-TLLI when one of them moves to the RA of the other. 

Some other issues arising from the scenarios of section 2 are the following: 

1. After a successful GPRS attach or RAU procedure, the LLC entity at the MS is using a local TLLI (according to 04.08, section 4.7.1.4), whereas the LLC entity at the SGSN may be receiving on foreign TLLI. This kind of operation is not typically considered in the specifications and in particular in TS 04.64.

2. After a successful GPRS attach, wherein the MS used a random TLLI (R-TLLI) to send the Attach Request, further LLC PDUs may be sent to the SGSN with the R-TLLI. This will require the SGSN to accept an Attach Complete message (and possibly subsequent messages), which is sent on a LLC PDU with R-TLLI.

3. After a successful GPRS attach or RAU procedure, wherein a new P-TMSI is allocated (corresponding to F-TLLInew and L-TLLInew), further LLC PDUs may be received by SGSN with F-TLLIold (corresponding to old P-TMSI). TS 04.08 considers such situations as abnormal cases that may arise when the MS does not receive the new P-TMSI (see section 4.7.5.1.5). However, in this case, LLC PDUs may be received with F-TLLIold even when the MS has correctly received the new P-TMSI. 

4. Ambiguities are raised regarding the validity of old P-TMSI and old RAI at the SGSN. According to 04.08 sec. 4.7.1.5 (P-TMSI Handling), “the network shall consider the old P-TMSI and old RAI as invalid as soon as an LLC frame is received with the local TLLI derived from the new P-TMSI.” However, according to sec. 4.7.6.3 (P-TMSI reallocation completion by the network), “upon receipt of the P-TMSI REALLOCATION COMPLETE message, the network … considers the new P-TMSI as valid and the old one as invalid.” Hence, does the network invalidate old P-TMSI when it receives an LLC frame with the L-TLLInew, or when it receives the P-TMSI REALLOCATION COMPLETE (which may come in an LLC frame with F-TLLI)?
4. PROPOSAL
From the above, it is concluded that the scenarios described in section 2 may violate several principles specified in 04.08. It is suggested, first, to clarify whether such scenarios may be permitted in GPRS networks or not. If such scenarios are permitted, most likely clarifications to 04.08 would be needed. However, if such scenarios are not permitted, BSS issues arise that should be addressed by GERAN2.
