SA WG2 Temporary Document

Page 4

3GPP TSG SA WG2 Meeting #79
TD S2-102493
10 - 14 May, 2010, Kyoto, Japan

Source:
LG Electronics
Title:
Inter-H(e)NB Mobility with for LIPA Solution 1 Variant 1 with collocated H(e)NB and L-GW
Document for:
Discussion / Approval
Agenda Item:
9.1.2
Work Item / Release:
LIPA_SIPTO / Rel-10
Abstract of the contribution: Discusses how inter-HeNB mobility can be handled with Solution 1 Variant 1 with collocated H(e)NB / L-GW, provided that, subsequent to the handover, it is acceptable to trombone the LIPA traffic via the operator’s EPC network. This can be a deployment decision. There is no additional impact on standards.
Discussion

Depicted in Figure 1 is Solution 1 Variant 1 with collocated HeNB/L-GW.
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Figure 1: LIPA solution with collocated HeNB/L-GW: a) Before handover; b) After handover
Consider the enterprise scenario in which there are several HeNB/L-GW nodes. Each of these nodes is connected to the EPC network via S1 + S5 interface tunnelled inside an individual IPsec tunnel.

When the UE establishes a LIPA PDN connection, the direct path is established between the L-GW and the HeNB function residing in the same collocated mode (refer to Figure 1a).
As the UE moves inside the Enterprise network, a handover to a different HeNB/L-GW node occurs. In order to support session continuity, the traffic needs to remain anchored in the L-GW function of the source HeNB/L-GW node. This implies traffic “tromboning” between the HeNB function in the target HeNB/L-GW node and the L-GW function in the source HeNB/L-GW node.
NOTE: The traffic “tromboning” in this scenario should not be confused with the Managed Remote Access (MRA) functionality. MRA implies connection to the Home/Enterprise network via a macro cell, whereas in the scenario considered in this paper the UE remains inside the Home/Enterprise network.

The traffic “tromboning” taking place across S5 and S1-U (on the source and target side, respectively) is a Layer-2 tunnelling, because the UE’s IP address is still assigned by the local Home /Enterprise network.
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Figure 2: Inter-HeNB Handover (outbound)
Depicted in Figure 2 is a call flow for inter-HeNB handover with traffic “tromboning”. This is an “outbound” handover in the sense that the UE moves away from the collocated HeNB/L-GW node, so that at the end of the handover the HeNB function and the L-GW function reside on different physical nodes. In comparison with the existing call flow for Inter-HeNB handover the only change is the depiction of user plane flows (steps 8 and 12). The absence of S5-TEID in step 3 (Handover Request) is an implicit signal that there is no direct path available i.e. the L-GW and HeNB functions are not collocated.
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Figure 3: Inter-HeNB Handover (inbound)

Depicted in Figure 3 is a call flow for “inbound” inter-HeNB handover. This is an “inbound” handover in the sense that the UE returns to the original collocated HeNB/L-GW node, so that at the end of the handover the HeNB function and the L-GW function reside again on the same physical node. In order to inform the target HeNB/L-GW about the existence of an optimised path, the Handover Request message in step 5 includes the S5 TEID for every E-RAB in the E-RABs To Be Setup List IE.

NOTE: In the basic solution with collocated HeNB/LGW (see S2-102492) the S5 TEID is already signalled for every E-RAB in the E-RABs To Be Setup List IE in the INITIAL CONTEXT SETUP REQUEST or E-RAB SETUP REQUEST messages.

It is noteworthy that this mobility solution requires minimum or no additional specification (e.g. there is no specification impact unless 36.413 explicitly prohibits signalling of S5 TEID in the E-RABs To Be Setup List IE in the Handover Request message).
It is clear that the solution is suboptimal due to the traffic “tromboning” subsequent to handover and in some scenarios it may not even be applicable (e.g. when there is no trust relationship between the Enterprise network and the MNO).
However, it may be possible that some operators will find it attractive, due to the solution’s extreme simplicity and may wish to use it, where applicable, as a transitional solution. If so, then enabling or disabling this type of mobility can be seen as a mere deployment decision. Note also that it can be enabled or disabled selectively i.e. on per customer basis.
Proposal
Discuss whether this suboptimal solution is perceived as viable in the short term. If there is any operator’s interest, it is proposed to describe it shortly in TR 23.829 as a transitional mobility solution for Rel-10.
3GPP

SA WG2 TD


_1334392968.doc






















8. Tromboning of Uplink User Plane data







13. UE Context Release Command























































9. Handover Notify



















 







7. Handover Confirm



















6. Handover Command







 







5. Handover Command















 4. Handover Request Ack



























14. UE Context Release Complete







 3. Handover Request























1. Decision to trigger a relocation via S1







Downlink User Plane data







2. Handover Required







12. Tromboning of Downlink User Plane data











10. Modify Bearer Request 















11. Modify Bearer Response



















synchronize to new cell







Detach from old cell and 











Target



HeNB/LGW































Serving GW











MME















Source



HeNB/LGW







UE




























_1334407017.doc






















1. Tromboning of Uplink User Plane data







13. UE Context Release Command























































10. Handover Notify























9. Handover Confirm



















8. Handover Command











7. Handover Command















 6. Handover Request Ack



























14. UE Context Release Complete







 5. Handover Request (S5 TEID)























3. Decision to trigger a relocation via S1







Downlink User Plane data







4. Handover Required







2. Tromboning of Downlink User Plane data











11. Modify Bearer Request 















12. Modify Bearer Response



















synchronize to new cell







Detach from old cell and 











Source



HeNB/LGW































Serving GW











MME















Target



HeNB/LGW







UE




























_1334390390.doc
[image: image1][image: image2.png]Local

server

Enterprise network

GW

a) Before handover

backhaul EPC

L A S N S

! ! s1-U
===—c--H-----—--_| sewW [’| PGW

v ' S5

: s GWS1,rmme _

o _i__ _\suy |ss
: <\ s
S1:mme -~
- MME






[image: image3.png]Enterprise network

Local backhaul EPC
server SR R S —— - - -

1 ! |r !

+ 1 : $1-U S5

—— e b D e - sgw [ PGW
: ; S5
f T : : SeGWS1rmme
I |ss
4 S11
S1-:mme A A
- MME

b) After handover























































































