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1. Introduction
This contribution suggests a signalling flow on Tracking Area Update without PDP Contexts form UTRAN Iu mode to E-UTRAN.
2. Discussion
In the current TS23.401v1.2.0, it has not been taken into account the case that the UE in Idle state without PDP context in UTRAN performs Inter-RAT TAU to E-UTRAN. This contribution is going to propose the solution to this case, and provide the related procedure for TS 23.401. 

Since current TAU UTRAN to E-UTRAN procedure only considers the case, such as when UE moves from  PMM-CONNECTED mode to PMM-IDLE mode, the 3G-SGSN still keeps PDP context, the TAU is initiated afterwards. But the following case is ignored, such as, when UE attach to UMTS system, but the PDP context has not been activated for a long time, then UE moves to PMM-IDLE state. Afterwards, UE moves to EPS system, then TAU procedure is initiated.
Therefore, for this case, after MME obtains the SGSN context, it should select a S-GW and send create default bearer request to the selected S-GW. The default bearer establishment procedure is the same as the one in attach procedure.
The other difference between this proposed procedure and the current TAU UTRAN to E-UTRAN, is in the step 3 and 4. Since, there is no PDP context in UMTS, then MME cannot get the S-GW and P-GW address from the SGSN context. But subscription data is still suggested to be get from the SGSN context. The reason is for avoiding frequent signalling from HSS.

The following TAU procedure is for the above discussed case when there is no PDP context in UMTS system. 

3. Proposal
Based on the above discussion, the following sub-clause is proposed to be included in the TS23.401.
5.3.3.2 Tracking Area Update between UTRAN and E-UTRAN
5.3.3.2. x
UTRAN Iu mode to E-UTRAN Tracking Area Update without PDP Context
The UTRAN to E-UTRAN Tracking Area Update procedure takes place when a UE registered with a 3G-SGSN selects an E-UTRAN cell but that has no PDP Contexts in 3G-SGSN. In this case, the UE changes to a Tracking Area that the UE has not yet registered with the network. This procedure is initiated by an idle state UE. This TA update case is illustrated in Figure 5.3.3.2-3. 
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Figure 5.3.3.2-x: Tracking Area Update UTRAN to E-UTRAN without PDP Context
NOTE:
For a PMIP-based S5/S8, procedure steps (A) are defined in 3GPP TS 23.402 [2]. Steps 9 and 10 concern GTP based S5/S8
Step 1 to 3 are same with step 1 to 3 of section 5.3.3.2.1
4.
The old SGSN responds with a Context Response (3G-SGSN Context) message. The Subscription Data is part of the 3G-SGSN Context. The Subscription Data contains the Default APN and the list of AMBRs for all the PDNs that the UE can access. The MME shall ignore the UE Network Capability contained in the 3G-SGSN Context of SGSN Context Response only when it has previously received an UE Network Capability in the Tracking Area Update Request. If the UE is not known in the SGSN, the SGSN responds with an appropriate error cause.

Step 5 and 6 are same with step 5 and 6 of section 5.3.3.2.1
7.
The MME checks the 3G-SGSN Context and has knowledge of the UE without PDP Context, then MME selects a Serving GW as described in clause 4.3.7.2 on Serving GW selection function and sends a Create Default Bearer Request (IMSI, MME Context ID, RAT type, Default Bearer QoS, PDN Address Allocation, AMBR) message to the selected Serving GW. The RAT type is provided in this message for the later PCC decision. The AMBR applied to the relevant PDN access is also provided in this message.
Editor's note: it is FFS how static IP address allocation is managed.
8.
The Serving GW creates a new entry in its EPS Bearer table and sends a Create Default Bearer Request (Serving GW Address for the user plane, Serving GW TEID of the user plane, Serving GW TEID of the control plane, RAT type, Default Bearer QoS, PDN Address Allocation, AMBR) message to the PDN GW. After this step, the Serving GW buffers any downlink packets it may receive from the PDN GW until receives the message in step 19 below.

Editor’s Note: It's FFS which entity will select the PDN GW. 
8a.
The PDN GW may interact with the PCRF to get the default PCC rules for the UE if PCRF is applied in the network. This may optionally lead to the establishment of a number of dedicated bearers following the procedures defined in clause 5.4.1 in association with the establishment of the default bearer. It is FFS how the establishment of the default and dedicated bearers is synchronized.

The RAT type is provided to the PCRF by the PDN GW if received by the previous message. If the PDN GW/PCEF is configured to activate predefined PCC rules for the default bearer, the interaction with the PCRF is not required (e.g. operator may configure to do this) at the moment.
Editor's note: It is FFS which kind of information will be provided by the PCRF. 
9.
The PDN GW returns a Create Default Bearer Response (PDN GW Address for the user plane, PDN GW TEID of the user plane, PDN GW TEID of the control plane, PDN Address Information) message to the Serving GW. PDN Address Information is included if the PDN GW allocated a PDN address Based on PDN Address Allocation received in the Create Default Bearer Request. PDN Address Information contains an IPv4 address for IPv4 and/or an IPv6 prefix and an Interface Identifier for IPv6. The PDN GW takes into account the UE IP version capability indicated in the PDN Address Allocation and the policies of operator when the PDN GW allocates the PDN Address Information.

10.
The Serving GW returns a Create Default Bearer Response (PDN Address Information, Serving GW address for User Plane, Serving GW TEID for User Plane, Serving GW Context ID) message to the new MME. PDN Address Information is included if it was provided by the PDN GW.

Notes: If the UE has PDP context, steps 17 to 21 are omitted.

Notes: The steps 17-21 are same with the steps 12-16 in the clause 5.3.2.
Step 11 to 18 are same with step 11to 18 of section 5.3.3.2.1
19.
The new MME sends an Update Bearer Request (eNodeB address, eNodeB TEID) message to the Serving GW. 

20.
The Serving GW acknowledges by sending Update Bearer Response to the new MME. The Serving GW can then send its buffered downlink packets.
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2a. Tracking Area Update Request




























































































































































































































































































































































































































































































8a PCRF Interaction
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 8. Create default Bearer Request





 9. Create default Bearer Response






































19. Update Bearer Request





20. Update Bearer Response
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10. Create default Bearer Response





 7. Create default Bearer Request
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 16.Update Location Complete





 14. Cancel Location Ack





15. Update Location Ack





2b. Tracking Area Update Request





1. UE changes from a 3G RA to LTE TA
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 18. Tracking Area Update Complete





 13. Iu Release Complete





 13. Iu Release Command
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17. Tracking Area Update Accept
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