SA WG2 Temporary Document

Page 4

3GPP TSG SA WG2 Meeting #80
TD S2-103513
30 August - 03 September, 2010, Brunstad, Norway
Source:
LG Electronics, Verizon Wireless
Title:
Inter-H(e)NB Mobility via user plane tromboning
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 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 minor standardisation impact only if there is desire to optimise this approach.
Discussion

Depicted in Figure 1 is the LIPA solution 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 Correlation 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 Correlation TEID for every E-RAB belonging to the local PDN connection. Thanks to this information the HeNB can switch off the user plane tromboning.
Conclusion 1: If it is desirable to switch off the user plane tromboning when the user returns to the original collocated HeNB/L-GW node (i.e. upon “inbound handover”), the MME needs to signal the Correlation TEID in the Handover Request message.
Conclusion 2: If there is no desire for optimisations (i.e. no desire to switch off the user plane tromboning upon “inbound handover”), then there is no standards impact at all.

From Stage 3 perspective, it is noteworthy that the Correlation TEID is signalled in the E-RABs To Be Setup List IE, which is used in both [S1-AP] INITIAL CONTEXT SETUP message and [S1-AP] HANDOVER REQUEST message. As a consequence, if the user plane optimisation upon inbound handover is to be explicitly precluded, the MME would each time have to decide whether or not to include the Correlation TEID depending on the underlying S1-AP message.

On the contrary, if the optimisation is agreed, the MME’s job becomes easier, because in this case the MME can include the Correlation TEID always and then leave it to the HeNB to decide whether the signalled Correlation TEID applies or not. As suggested in offline discussions, the HeNB can be assisted in making the decision if the MME systematically includes the L-GW address to which the Correlation TEID applies.
Conclusion 3: In order to optimise the user plane upon inbound handover, in addition to the Correlation TEID the MME should indiscriminately signal the L-GW address to which the Correlation TEID applies. The HeNB then decides whether the Correlation TEID applies or not.
The discussion so far was focused on the HeNB case, but similar conclusion can be drawn for the HNB case. Namely, user plane tromboning via Iuh/S12/S5 is enabled upon outbound handover and is switched off upon inbound handover by providing the Correlation TEID in the [RANAP] Relocation Request message.
Conclusion and Proposal
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.

It is proposed to discuss whether this suboptimal solution is perceived as viable in the short term and whether it should be:

A) Left without user plane optimisation upon inbound handover;

B) Optimised for inbound handover, as described in Conclusion 3;

C) Explicitly forbidden.

The companion CRs in S2-103338 (23.401 CR1643) and S2-103339 (23.060 CR1121) implement Alt A.
For Alt B, two additional companion CRs in S2-103514 (23.401 CR1688) and S2-103515 (23.060 CR1148) need to be implemented on top of the previous two CRs.

For Alt C there is a need for a new CR (not submitted) that will explicitly forbid any outbound handover.
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