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 This contribution solves inter-H(e)NB mobility in “unorthodox” manner - via L-GW relocation.
1. 
Introduction

The LIMONET WID contains the following objective:
· This includes the support of mobility for LIPA between the H(e)NBs located in the local network using a stand-alone L-GW separate from the H(e)NB to which the UE is attached.

While the stand-alone L-GW is explicitly stated as a requirement, it does not have to be necessarily the best solution for all use case scenarios.

This paper proposes a different approach to the LIPA mobility problem. The most interesting differentiator in this proposed solution in comparison to other proposals is the absence of a stand-alone L-GW node and absence of direct H(e)NB to L-GW interface residing inside the home or enterprise network.

2. 
Proposal
It is proposed to agree the text changes below for inclusion in TR 23.859.

* * * First Change * * * *
X.X
Solution X – LIPA mobility with GW relocation

Depicted in Figure X-1 is a LIPA architecture that handles inter-HeNB mobility via L-GW relocation. The S1-U interface is depicted with dashed line as it is only used for traffic destined to the remote PGW i.e. for non-local traffic.
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Figure X-1: LIPA solution for HeNB using L-GW relocation

Following are the salient features of the LIPA architecture in Figure X-1:

· Every HeNB in the local network is collocated with a Local Gateway (L-GW) function;

· Common IPsec tunnel between the combined L-GW/HeNB node and the Security Gateway (SeGW);

· Upon inter-HeNB handover the L-GW is relocated i.e. the terminal’s IP address that was hosted on the source L-GW is now relocated and hosted on the target L-GW;

· Upon inter-HeNB handover the target L-GW advertises itself as the owner of the UE’s IP address;

· Idle mode mobility is handled with L-GW relocation in conjunction with the Service Request procedure (if the source and target HeNBs belong to the same Tracking Area) or in conjunction with the Tracking Area Update procedure (if the source and target HeNBs belong to different Tracking Areas).

Figure X-2 provides a possible call flow sequence for inter-HeNB handover with L-GW relocation for the architecture depicted in Figure X-1.
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Figure X-2: Inter-HeNB handover with LGW relocation

In comparison with the existent call flow for S1-based handover in TS 23.401 [6], the following steps are new:

· In steps 5-8, as part of the handover procedure, the MME deletes the PDN connection in the source L-GW. This is a new sub-procedure for the MME;

· In steps 9-12, as part of the handover procedure, the MME re-creates the PDN connection in the target L-GW. It is assumed that the PDN GW context information required for re-creation of the same PDN connection in the target L-GW (notably, the IP address assigned to UE) was previously stored in the MME;

· The sequences 5-8 and 9-12 may be executed in parallel; 

· In step°10a the target L-GW starts advertising the UE’s IP address in association with the target L-GW’s MAC address. For IPv4 this is performed via ARP announcements (a.k.a. “gratuitous ARP”). For IPv6 this is performed via unsolicited Neighbour Advertisements (RFC 4389 and RFC 4861);

· If the old L-GW keeps receiving downlink packets after the Handover Command has been sent to UE (step°14), it should buffer those packets. As soon as the old L-GW receives the ARP announcement, it forwards the buffered packets on the local subnet.

Editor’s note: It is FFS how to ensure that the MME has the UE’s IP address in scenarios where the IP address was assigned via DHCPv4. This note also applies to the next call flow.
Idle mode mobility can be handled by modifying the Service Request procedure as described in Figure X-3. It is assumed here that the source and target HeNBs belong to the same Tracking Area. If this is not the case then Idle mode mobility is handled with a similar modification to the Tracking Area Update procedure.
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Figure X-3: Idle mode mobility with modified Service Request procedure

In comparison with the existent call flow for Service Request in TS 23.401 [6], the following steps are new:

· In steps 4-7, as part of the Service Request procedure, the MME re-creates the PDN connection in the target L-GW. The PDN GW context information required for re-creation of the same PDN connection in the target L-GW (notably, the IP address assigned to UE) was previously stored in the MME;

· In steps 11-14, as part of the Service Request procedure, the MME deletes the PDN connection in the source L-GW. This is a new sub-procedure for the MME;

· In step°6a the target L-GW starts advertising the UE’s IP address in association with the target L-GW’s MAC address. For IPv4 this is performed via ARP announcements (a.k.a. “gratuitous ARP”). For IPv6 this is performed via unsolicited Neighbour Advertisements (RFC 4389 and RFC 4861);

· In step 13a the source L-GW forwards any buffered packets on the local IP subnet. Given that the target L-GW has become the owner of the UE’s IP address (step°6a), the buffered packets will automatically be forwarded to the target L-GW.

The call flows in Figure X-2 and Figure X-3 can be optimised by combining the messages sent to the two functions of the combined HeNB/L-GW node. For instance, in reference to Figure X-2 it may be possible to combine Handover Request in step°3 with Create Session Request in step°10. Similarly, Delete Session Request in step°6 can be combined with UE Context Release Command in step°19. Note that the combining can be done in several different ways e.g. by appending relevant information content from Create Session Request message into the Handover Request message, or by tunnelling the Create Session Request message transparently inside the Handover Request message.

* * * End of Change * * * *






3GPP

SA WG2 TD


_1326894397.doc
[image: image1.png]EPC
L-GW
s1-U
" ==== ——--f---- sew [ pew
leNB. S5
] | segwStmme .
L-GW = = e mie - =AY g\

HeNB

UE

S1jmme.












































































_1326896211.doc


13a. Packet fwd







14. Delete Session Request







13. Delete Session Response







12. Delete Session Request







Target



HeNB







11. Delete Session Request







Source



L-GW







UE







5. Create Session Request







4. Create Session Request







6a. ARP annc







9. Radio Bearer Establishment 







8. S1-AP: Initial Context Setup Request







HSS







3. Authentication/Security







10. S1-AP: Initial Context Setup Complete







1. NAS: Service Request







2. NAS: Service Request







Target



L-GW







Serving GW 







MME







 







 







 







 







 







 







 







Source



HeNB







6. Create Session Response







7. Create Session Request







Uplink data












_1326548066.doc






















Uplink User Plane data







19. UE Context Release Command











9. Create Session Request



















7. Delete Session Response



















8. Delete Session Response







10a. ARP annc







16. Handover Notify







Source



L-GW











 







15. Handover Confirm



















14. Handover Command











13. Handover Command















 4. Handover Request Ack











10. Create Session Request















20. UE Context Release Complete







 3. Handover Request



















11. Create Session Response







1. Decision to trigger HO via S1







DL User Plane data







2. Handover Required







Downlink User Plane data











17. Modify Bearer Request











18. Modify Bearer Response











6. Delete Session Request







synchronize to new cell



detach from old cell















Target



HeNB























Target



L-GW







Serving GW







5. Delete Session Request







MME















Source



HeNB







UE







12. Create Session Response
























