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Abstract of the contribution: 
This contribution clarifies generic impact on the UE identifiers to be used in the TAU procedure when ISR is supported.
Discussion
An IDLE mode UE supporting ISR can move silently between SGSN and MME and the UE’s bearers can be updated in any of these EPC nodes. The UE context is up-to-date in only one of the previous EPC node, either a previous SGSN or a previous MME.

During a TAU procedure, the new EPC node receiving the TAU Request has to determine where the most recent UE context is in order to retrieve it.

Following figures illustrate the 4 mobility cases to be considered:
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There are 3 mechanisms to allow the EPC node to retrieve the UE context from the appropriate EPC node:

1) Two sets of TMSI/RAi are provided: the UE provides LTE STMSI/TAi and 2G/3G TMSI/RAi and an indication of the last RAT type (2G/3G or LTE) will indicate which of these two RAT has the most recent UE context. 

· The received parameters allows the current EPC node to determine easily whether it has a local context in order to check the UE TMSI and to now where is the most recent UE context to retrieves the most recent bearer information. 
· This proposal changes the format of TAU Request message for a UE supporting ISR and it increases the size of the TAU Request message. Nevertheless, increase of the TAU Request size should not be a problem in particular for the duration of Idle-to-Active transition:

· It is proposed that the UE will send a TAU Request (active flag) for Idle-to-Active transition in case of change of TA. This means that there is a need to retrieve UE context, either from another RAT or from another EPC node of same RAT. The delay that could be introduced at RRC level due to increase of the size of the TAU message should have few impact compared to the global duration of the TAU procedure with a context transfer between EPC nodes.

· It is proposed that the UE will send a Service Request (data), and not a TAU Request, for Idle-to-Active transition with no change of TA or RAT.
2) One set of TMSI/RAI: the UE provides only the identifiers of the most recent RAT the UE was attached to, i.e. either 2G/3G PTMSI/RAi if last EPC node was a SGSN, or LTE STMSI/TAi if last EPC node was a MME. 

· The current EPC node can get UE context from the EPC node referenced by these identifiers (it may be itself)

· In scenario B above, the UE was more recently in another RAT but a local context exist in current RAT: a new local UE context is created to fill it up with context information retrieved from the other RAT. Current EPC node will notice it already has a context for that UE only after context from other RAT has been retrieved. The current EPC node will have to merge the two contexts (or to remove the first one). This is possible but adds complexity, in particular in a Rel8 SGSN compared a Rel7 SGSN. 

· In addition, this solution implies a new TMSI to be allocated to the UE while a valid TMSI can exist in the UE, as there is no way for the new EPC node to check the UE current TMSI as UE provides only the identifier of other most recent RAT.
3) One set of TMSI/RAi: the UE provides local RAT identifier when arriving in same EPC node, or the most recent RAT identifier
Scenario A above: the UE arrive for the first time in a RAT.
The UE performs a TAU with identifiers of the other RAT. There is no local UE context.

The new EPC node uses the old RAi and old TMSI provided by the UE to retrieve old UE context from the other RAT.

Scenario B above: The UE was previously attached to the two RATs and comes back to an EPC node.
The UE needs to provide TMSI of the local RAT to allow the current EPC node to retrieve local context and avoid drawback of the mechanism 2.
The current EPC node retrieves local UE context but needs to determine whether the local context is the most recent one or not. The current EPC node could use the old RAi information to determine most recent RAT type if TAi and RAi format are different for 2G/3G and LTE.
If the UE was most recently in another RAT:
· The current EPC node needs to determine the previous RAT node. As the TMSI provided by the UE is the local TMSI, the current node can determine old  node only based on the old RAi. This is in contradiction with current context retrieval done in TAU procedure which indicates: “The new MME derives the old MME from old TAI and old S-TMSI.” 
· As TMSI of old EPC node is also not available, the UE’s IMSI available in the local UE context shall be used to request the UE context to the other RAT EPC node. This is also different from the normal TAU procedure in which the TMSI is used.
Scenario C above: the UE was already attached to the two RATs, arrives in a new node, and the UE most recent context is in the same RAT type:
The UE provides TMSI allocated by the previous EPC node of the current RAT.

The current EPC node knows old RAi is not local and is able to retrieve UE context from previous EPC node of same RAT based on TMSI and old RAi provided by the UE.

Scenario D above: the UE was already attached to the two RATs, arrives in a new node, but the UE most recent context is in the other RAT:

· The UE shall provide TMSI and old RAi of the other RAT and not RAi allocated by the other EPC node of same RAT.

· The current EPC node determines the previous RAT node based on the provided old RAi, and on TMSI: the UE shall provide the TMSI of the other RAT and not current RAT TMSI. This implies that the UE needs to provide TMSI of the other RAT to allow the current EPC node to retrieve most recent UE context.
Conclusion

According to the above description, it is proposed to agree on the principle of the 1st mechanism:

· When a UE supporting ISR performs a TAU, it provides TMSI and RAi identifiers of the two RATs when available and an indication of which RAT has the most recent UE context.

· When UE performs a Periodic TAU in one of the current SGSN / MME, there is no need to retrieve most recent UE context, UE can provide only its current local identifier.







































































































































































































































































































(C2) There is no local UE context and the new MME2 needs to retrieve the most recent UE context from the other MME1





(B1) UE updates its bearer in SGSN1 and silently moves to MME1. UE performs TAU Request there





(B2) Local UE context exists in MME1 but MME1 needs to check whether it is the most recent UE context and potentially to retrieve UE context from the other RAT (SGSN1)





(B) UE has TMSI (SGSN1) and STMSI (MME1)
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(A) UE arrives for the 1st time in a RAT





(A1) UE updates its bearer in SGSN1 and attaches for the 1st time to a MME1 (UE performs TAU Request)





(A2) There is no Local UE context in MME1 and MME1 needs to retrieve the most recent UE context from the other RAT (SGSN1)
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MME2





(C1) UE updates its bearer in MME1 and moves to another MME2. UE performs TAU Request there
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(C) UE is already attached to the two RAT, but arrives in a new node





(D) UE is already attached to the two RAT, but arrive in a new node





(D2) There is no local UE context and the new MME2 needs to retrieve the most recent UE context from the other RAT, not from the other MME (MME1)
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(D1) UE updates its bearer in SGSN1 and moves to another MME2. UE performs TAU Request there
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