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The management of the old and new TLLI during a P-TMSI reallocation procedure does not seem to be clearly defined in GSM TS 04.08, 08.18, 04.07 and 04.64. This may lead to different implementations in BSS and SGSN and hence to interoperability issues. 





This document defines our understanding of the procedure and clarifies the rules to be obeyed by SGSN, MS and BSS. Corresponding CRs on GSM TS 04.08, 08.18, 04.07 and 04.64 are proposed (attached - without cover sheet).





1 – Principles for the P-TMSI reallocation procedure and the management of old and current TLLI :  





The GSM TS 04.07 and 04.64 do not define when the “old TLLI” field is provided by the SGSN in the BSSGP DL-UNITDATA PDU. The GSM TS 04.64 section 7.2.1.1 and GSM TS 04.07 informative annexes C.1, C.2, C.15 and C.16 tends to state that the P-TMSI reallocation command is sent with the old TLLI (in the “current” TLLI field) and subsequent LLC PDU with the new TLLI (in the “current” TLLI field). This does not cover the case where the SGSN is retransmitting a P-TMSI reallocation command where the old TLLI should still be used.





The handling expected from the BSS when receiving a BSSGP DL-UNITDATA PDU with the “old TLLI” field present is also not clearly defined in GSM TS 08.18 section 6.1: 





If an SGSN provides a second TLLI, indicating that an MS has recently changed its TLLI, this shall be considered as “the old TLLI”. A BSS uses the “old TLLI” to locate an MS’s existing context. Subsequent uplink data transfers for this MS shall reference the current TLLI, and not the old TLLI”.





This definition does not clearly state whether : 


(1)	the P-TMSI reallocation procedure (P-TMSI Reallocation procedure, or Routing Area Update procedure, or GPRS Attach procedure) is on-going (e.g. the BSS receives a repetition of the P-TMSI reallocation procedure) or 


(2)	has been successfully completed at SGSN side. 





As it is written in the current version of GSM TS 08.18, the second option seems more appropriate, and we may guess that the SGSN would not fill the “old TLLI” field during the P-TMSI reallocation procedure. The TLLI to be used to address a mobile station in packet idle mode is also not precised.





We clarify below the rules expected from the BSS, the SGSN and the MS according to our understanding.





Rule for the BSS : 





In the BSS, when a BSSGP DL-UNITDATA PDU contains both the “current TLLI” and the “old TLLI” fields, the “old” TLLI is used as the MS address to establish the downlink TBF, in case the MS is in packet idle mode.





Rule for the SGSN : 





The SGSN needs to know when and how to code the DL-UNITDATA with "current" and "old" TLLI such that there is sufficient information for the BSS to establish a DL TBF.





If the SGSN derives a new TLLI then SGSN must not expect the BSS to use this new TLLI to address the MS until the MS successfully acknowledges the P-TMSI reallocation procedure and the BSS forwards this in a BSSGP UL-UNITDATA to the SGSN.





During the P-TMSI reallocation procedure where the TLLI A is being replaced by the TLLI B, the SGSN could encode the BSSGP-DL-UNITDATA header with : 


option A :


- current TLLI :	TLLI B


- old TLLI :	TLLI A





OR


option B : 


- current TLLI :	TLLI A 


- old TLLI :	not used





With the option B, it is expected that the “old TLLI” field could be used, containing TLLI A,  after the successful completion of the P-TMSI reallocation procedure until the SGSN receives the new TLLI B within BSSGP UL-UNITDATA PDU.





With both options, it is expected that a repeated P-TMSI reallocation command is sent with the same “current TLLI” (option A and option B), and “old TLLI” (only option A) field as those sent with the initial P-TMSI reallocation command.





Both options are expected to work, and clarifications are needed whatever the chosen solution (BSS requirement is not clear, inconsistencies in GSM TS 04.08). But we think the option A is preferable for the following reasons : 





1. With the option B, the P-TMSI reallocation acknowledgment may be sent by the MS to the SGSN with the old TLLI (TLLI A) in case there is an on-going uplink data transfer during the P-TMSI reallocation procedure. When received by the SGSN, the old P-TMSI and the old TLLI become invalid, and any subsequent uplink LLC PDUs sent by the mobile station on the same TBF with TLLI A will be discarded by the SGSN. Another implementation could be that the trigger at SGSN to make the old P-TMSI and old TLLI invalid is not the GMM P-TMSI reallocation acknowledgment but the receipt of the TLLI B in a BSSGP UL-UNITDATA, but  we consider it as less logical and less efficient as it may delay the deassignment of the old resources within the SGSN in case there is no further uplink data transfer (with TLLI B).





2. In the case of retransmissions of the P-TMSI reallocation command from the SGSN during the time the MS is sending a P-TMSI reallocation acknowledgment message over the uplink (with TLLI B), the BSS wastes radio resources as it will try to establish a DL TBF using the old TLLI (TLLI A).





We therefore propose to retain the option A and to clarify the rules for the SGSN as indicated below : 





	In the SGSN, the P-TMSI reallocation procedure begins when the PTMSI Reallocation 	Command is sent and ends when the PTMSI Reallocation Complete is received (or at the fifth 	expiry of T3350)


	During this procedure:


	- all DL-BSSGP-UNITDATA are sent with:


		- current TLLI = new TLLI


		- old TLLI = old TLLI


	- In reception, both old and new TLLI/P-TMSI are valid.





Rule for the MS : 





	In the MS, the P-TMSI reallocation procedure begins when the PTMSI Reallocation 	Command is received and ends when an LLC frame is received with the TLLI derived from 	the new P-TMSI.


	During this procedure:


	- if new UL TBFs have to be established, the new TLLI and the new P-TMSI are used.


	- In reception, both old and new TLLI are valid.








Note : 





With the option B, the “TLLI old” is only used by the BSS to locate an MS’s existing context. But the “current TLLI” should preferably be used by the BSS to establish a downlink data transfer (to make as soon as possible the old TLLI invalid in the MS). However, we propose that the BSS addresses the mobile station with the “old TLLI” to establish the downlink TBF whatever the retained solution, as both options may have been implemented by SGSN manufacturers.





2 - Proposals for CR against GSM TS 04.08, 08.18, 04.07 and 04.64 :  


�



Proposal of CR against GSM TS 04.08 (version 6.4.2)


(independent of the chosen option)


4.7.1.5	P-TMSI handling


If a new P-TMSI is assigned by the network the MS and the network shall handle the old and the new P-TMSI as follows:


Upon receipt of a GMM message containing a new P-TMSI the MS shall consider the new P-TMSI and new RAI and also the old P-TMSI and old RAI as valid in order to react to paging requests and downlink transmission of LLC frames. For uplink transmission of LLC frames the new P-TMSI shall be used. 


The MS shall consider the old P-TMSI, old TLLI and old RAI as invalid as soon as an LLC frame is received with the local TLLI derived from the new P-TMSI. 


Upon the transmission of a GMM message containing a new P-TMSI the network shall consider the new P-TMSI and new RAI and also the old P-TMSI and old RAI as valid in order to be able to receive LLC frames from the MS. 


The network shall consider the old P-TMSI, old TLLI and old RAI as invalid as soon as an LLC frame is received with the local TLLI derived from the new P-TMSI. the MS acknowledges the P-TMSI reallocation (e.g. on reception of PTMSI Reallocation Complete or Attach Complete or Routing Area Update Complete).








Note:	The previous wording was in contradiction with : 





- section  4.7.6.3 (P-TMSI reallocation completion by the network) : 


“Upon receipt of the P-TMSI REALLOCATION COMPLETE message, the network stops the timer T3350 and considers the new P-TMSI as valid and the old one as invalid.”





- section 4.7.1.4 (Radio Resource sublayer address handling) : 


“In both cases, the MS shall acknowledge the reception of the assigned P-TMSI to the network. After receipt of the acknowledgement, the network shall use the local TLLI for addressing at lower layers.”


�



Proposal of CR against GSM TS 08.18 (version 6.4.0)


(according to the option A)





6.1	Downlink UNITDATA procedure


On the downlink, a DL-UNITDATA PDU shall contain information elements to be used by the RLC/MAC function and an LLC-PDU. There shall be only one LLC-PDU per DL-UNITDATA PDU. The LLC-PDU shall always be the last information element in the DL-UNITDATA PDU, and shall be aligned on a 32 bit boundary for efficient processing.


An SGSN provides the BSSGP with a “current” TLLI, and optionally an “old” TLLI, to locate an MS’s existing context. 


The “old” TLLI is provided to the BSSGP layer within all downlink LLC-PDUs during any P-TMSI reallocation procedure. If present, the “old TLLI” is used by the BSS to establish the downlink packet data transfer in case the MS is in Packet Idle Mode identifying the MS.


 If an SGSN provides a second TLLI, indicating that an MS has recently changed its TLLI, this shall be considered as the “old” TLLI. A BSS uses the “old” TLLI to locate an MS’s existing context. Subsequent uplink data transfers for this MS shall reference the “current” TLLI, and not the “old” TLLI.


If the SGSN has valid DRX Parameters for a TLLI, then the SGSN shall include them in the PDU. If DRX Parameters are present in the PDU, then the IMSI shall be present. If DRX Parameters are not present, then the IMSI shall be regarded as optional. The DRX Parameters and IMSI are necessary for the derivation of the paging group.


An SGSN provides the BSSGP with MS specific information, enabling the RLC/MAC entity in a BSS to transmit an LLC-PDU to the MS in a user specific manner. The information made available to the radio interface includes:


-	MS Radio Access Capability. This defines the radio capabilities of the ME. If there is valid MS Radio Access Capability information known by the SGSN for the associated MS, the SGSN shall include it in the DL-UNITDATA PDU. Otherwise, MS Radio Access Capability shall not be present.


-	QoS Profile. This defines the (peak) bit rate, the type of  BSSGP’s SDU (signalling or data), the type of LLC frame (ACK, SACK, or not), the precedence class, and the transmission mode to be used when transmitting the LLC-PDU across the radio interface.


-	PDU Lifetime. This defines the remaining time period that the PDU is considered as valid within the BSS. If the PDU is held for a period exceeding the “PDU Lifetime” time period, the PDU shall be locally discarded. The PDU Lifetime is set within the SGSN by the upper layers.


A BSS may incorporate the PDU Lifetime, the Precedence  and the (peak) bit rate into its radio resource scheduler. The algorithm to do this is out of scope of the present document.


Two types of BSSGP SDU are distinguished within the QoS Profile : layer 3 signalling and data. Layer 3 signalling may be transmitted over the Um interface with higher protection.


The type of LLC frame indicates if the LLC frame type is an ACK or SACK command/response, or not (see GSM 04.64). An ACK or SACK command/response frame type may be transmitted over the Um interface with higher priority.


Two transmission modes across the radio interface are possible; acknowledged (using RLC/MAC ARQ functionality) and unacknowledged (using RLC/MAC unitdata functionality).  


If Priority is present, only the priority-level field shall be regarded. The management of priority levels is implementation dependent and under operator control. The preemption capability indicator, the queuing allowed indicator and preemption vulnerability indicator shall be ignored.  


In addition to constructing the DL-UNITDATA, the SGSN supplies the LSP, the BVCI and the NSEI associated with the MS  to the lower layer network service, enabling network service routeing to the peer entity. These parameters are not transmitted as part of the BSSGP across the Gb-interface.


�



Proposal of CR against GSM TS 04.07 (version 6.4.0)


(needed with the option A)





The LLGMM-ASSIGN.REQ primitive is sent before the LL-UNITDATA.REQ containing the ATTACH ACCEPT, ROUTING AREA UPDATE ACCEPT or P-TMSI REALLOCATION COMMAND message in annexes C.1, C.2, C.15 and C.16.





Annex C (informative):�GPRS�Services sequence diagram





�EMBED Word.Picture.8���


�



�EMBED Word.Picture.8���


�


�



�EMBED Word.Picture.8���





�


�



�EMBED Word.Picture.8���


�



�EMBED Word.Picture.8���





�



�EMBED Word.Picture.8���


�



Proposal of CR against GSM TS 04.64 (version 6.4.0)


(needed with the option A)


7.2.1	GMM � LLC primitives


7.2.1.1	LLGMM-ASSIGN


The LLGMM-ASSIGN primitive shall be used by the GPRS mobility management entity to assign, change, or unassign the TLLI, the ciphering key (Kc) and the ciphering algorithm.


The TLLI Old and TLLI New parameters shall be interpreted as follows:


-	If TLLI Old = all 1's and TLLI New ( all 1's then TLLI New shall be assigned and used when (re�)transmitting LLC frames. If a TLLI Old ( all 1's was assigned to the LLME, then TLLI Old is unassigned. Only TLLI New shall be accepted when received from the peer.


-	If TLLI Old ( all 1's and TLLI New ( all 1's then TLLI Old and TLLI New are assigned, and both TLLI Old and TLLI New shall be used when (re�)transmitting LLC frames and. Both TLLI Old and TLLI New shall be accepted when received from the peer.


-	If TLLI Old ( all 1's and TLLI New = all 1's then TLLI Old shall be unassigned, and all DLCIs related to TLLI Old shall be reset without transmission of any LLC frames.


An LLC frame received with a DLCI belonging to an unassigned TLLI shall be discarded without any further actions, with the following exception: UI and XID frames with TLLI = unassigned and SAPI = 1 received in the SGSN shall be handled according to the LLC protocol.


