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Introduction

APN Restriction mechanism was introduced into the EPS network to maintain the valid combinations of the PDN Connections. The target MME/S4 SGSN judges the maximum APN Restriction based on the APN Restriction of the already established APNs in the Handover/TAU/RAU procedure. In the next PDN Connectivity procedure, the MME/S4 SGSN sends the Maximum APN Restriction to the PGW, and the PGW will accept the PDN Connection/reject the PDN Connection based on the Maximum APN Restriction and the APN Restriction of the requested PDN Connection related APN. This contribution discusses how the target MME/S4 SGSN obtains the APN Restriction information in the PS mobility procedures.
Discussion
There are two alternatives for the target MME/S4 SGSN to obtain the APN Restriction information in the Handover/TAU/RAU procedure:
Alternative 1
The APN Restriction is sent from the PGW to SGW in the Modify Bearer Response message; then the SGW will forward this information element to the MME.
In the S1 based handover scenario depicted in the Figure 1 below, 
Step 15, in case of the MME relocation without SGW change procedure, the Target MME sends the Modify Bearer Request message to the SGW;

Step 16, the SGW forwards the Modify Bearer Request message to the PGW if the RAT Type is changed or the ULI is included in the received message.
Step 17, the APN Restriction for this PDN Connection is included in the Modify Bearer Response message sent from PGW to the SGW

Step 18, the SGW forwards the Modify Bearer Response including the APN Restriction to the Target MME, the Target MME judges the Maximum APN Restriction according to the received APN Restriction.

As in GTPv1, the GGSN sends back the APN Restriction information in the Update PDP Context Response message to the Gn/Gp SGSN. Alternative 1 provides same implementation mechanism as the in GTPv1. 
The problem is in the UMTS network, the Gn/Gp SGSN always sends the Update PDP Context Request message to the GGSN in the RAU/Handover with SGSN change procedure. In the EPS two hops network, the SGW only sends the Modify Bearer Request message to the PGW if the RAT Type is changed or the ULI is included in the message sent from the MME. The PGW can not sends the APN Restriction to the target MME if no Modify Bearer Request message is received. 
Requesting the SGW always sending the Modify Bearer Request message to the PGW without SGW change procedure breaks the fundamental stage 2 requirement that UE mobility shall be hidden from PGW.
For PMIP based S5/S8 architecture, the SGW only sends the Proxy Binding Update message to the PGW if the SGW is changed. In case of MME relocation, without SGW change procedure, no PBU message will be sent to the PGW. For the S5/S8 PMIP case we will need another solution.
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Figure 1 S1-based handover procedure

Alternative 2
The APN Restriction is sent from the Source MME/S4 SGSN to the target MME/S4 SGSN in the Context Response/Forward Relocation Request message.
The Tracking Area Update without SGW change procedure is depicted in the Figure 2 below,
Step 4, the new MME sends the Context Request message to the old MME/old S4 SGSN;

Step 5, the old MME/ old S4 SGSN replies the Context Response message including the PDN Connection related APN Restriction info for the UE.

In the PMIP based S5/S8 interface, the Source MME also sends the APN Restriction information to the New MME/S4 SGSN in the Context Response/Forward Relocation Request messages.

In the Gn/Gp SGSN to the S4 SGSN/MME handover/TAU/RAU procedure, because of the backward compatibility problem and in order to reduce the impact on the Gn/Gp SGSN, the PGW can send back the APN Restriction in the Modify Bearer Response message. The PGW (Combined GGSN) can judge the UE moves from the Gn/Gp SGSN, for example, in this case, the PGW shall select the default Bearer of this PDN Connection and send the Linked Bearer Identity information element to the MME. And the SGW always sends the Modify Bearer Request message to the PGW if the UE moved from Gn/Gp SGSN.

[image: image2.emf] 

2. Tracking Area Update Request  

14. Update Location Request  

5. Context Response   (APN Restriction)  

6. Authentication / Security  

20. Tracking Area Update Accept  

15. Cancel Location  

7. Context Acknowledge  

4. Context R equest  

17. Iu Release Command  

18. Iu Release Complete  

21. Tracking Area Update Complete  

UE   eNodeB  

PDN  

HSS  

3. Tracking Area Update Request  

19. Update Location Ack  

16. Cancel Location Ack  

9.  Modify Bearer  Request  

1 3.  Modify Bearer  Response  

10 .  Modify Bearer  Request  

12.  Modify Bearer  Response  

RNC   BSC  

(A)  

PCRF  

Serving   GW  

1. Trigger to start TAU  procedure  

UE   eNodeB   MME  

Old MME /    Old S4 SGSN  

PDN   GW  

HSS  

11. PCEF Initiated IP - CAN   Session Modification  


Figure 2 Tracking Area Update procedure

Conclusion

Based on the analysis above, it is proposed to select Alternative 2. If this is agreed by CT4, Huawei volunteers to provide the necessary CR against GTPv2 specification.
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