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Abstract of the contribution: This contribution discusses the LIPA PDN deactivation issue. 
1 Introduction
At SA2#80 for the LIPA PDN deactivation it has been agreed to deactivate it on the source side and the source MME does not include it in the BEARER CONTEXT to be transferred to the target side(refer to S2-104399/4400). Before SA2#81 two problems have been raised, 
A) GTP issue, whether the source MME/SGSN can deactivate the LIPA PDN connection after the HO procedure?

B) RAB issue, whether the bearer information in the CONTEXT information can be different than the information in the RAN container?

A new problem has been raised from the incoming LS (R3-103114),

C) RAN based HO issue, whether the core network can deactivate the LIPA PDN connection for the RAN based HO, e.g. X2 HO?
One discussion paper (S2-104942) has given an initial analysis on this issue before. This contribution gives some further consideration on this issue. The below analysis is based on the EPS system, but it can be assumed that it also apply to UMTS system.  

2 Problem Analysis
2.1 GTP issue 

Due to this issue one proposal is that move the deletion point from the source MME to the target MME. But after some further checking it can be concluded that more work are need for that proposal(refer to S2-104942). And one simple way is to assure that source MME do the LIPA PDN connection deactivation before the target MME send the update bearer request to SGW. So we think that the principle to keep the deletion point on the source MME can be kept.
C1: The deletion point can still be kept on the source side.  
2.2 RAB issue 

Two possible solutions can be considered. 
Option A) Introducing a new indicator on the RAN container for the LIPA PDN connection, the target RAN side can ignore checking on the RAB associated with LIPA PDN connection based on that indicator. As the LIPA mobility does not include mobility between HeNB and eNB, the HeNB can always remove the LIPA PDN connection if the target side is the eNB. So the impact on the target RAN side are only restricted on the HeNB. 

Options B) The source HeNB remove the LIPA bearer from the container if the LIPA PDN connection does not support mobility on the target side. If the RAB are removed from the container the related EPS bearer context are also deleted. So that means if the LIPA mobility are supported, the source HeNB can not remove the RAB from the container blindly. Some interaction between MME and HeNB are need to exchange which RAB can be removed.  
C2: Two possible solutions are possible to solve the RAB container issue. One need enhancement on the target HeNB, other need LIPA PDN connection mobility information sent from MME to HeNB. 
2.3 RAN based HO 
This issue is related to RAN based handover like X2 handover. In that case it seems not possible to let the MME control which RAB should be established on the Target HeNB. But even that the resource on the core network need be considered on how to delete.
3 Solution analysis

Based on above problem analysis, our proposal is that:
A) The deactivation point shall still be kept on the source MME. 
B) For the S1 handover the source MME shall not send the LIPA bearers as part of the HO message to the target MME.

C) we can decide whether the source HeNB should also not include the LIPA RAB in the container based on the discussion with RAN3 on the RAB container issue. 
The detail handling in all scenarios can be explained as below.  
3.1 Idle state mobility

Even we does not discuss the idle state mobility but it can be easily to understand that in the idle state that deactivation point should be kept on the source MME. 
3.2 Connected state mobility

3.2.1 S1 Handover procedure 

1) During the HO procedure, the source MME will always not include the LIPA Bearer Context if that LIPA PDN connection does not support mobility. This is independent of whether the HeNB include the LIPA Bearer on the container or not.   

2) When the source MME receives the “Forward Relocation response” message from the Target MME it triggers the LIPA PDN connection deactivation.

Some question may raise on whether we need to let HeNB trigger the LIPA PDN connection deactivation (L-GW deactivation). Our consideration is that it may still better to let the MME do the deactivation. Three reason for this, 

a) Even the HeNB can trigger the deactivation it may better to let the MME do that action. This can avoid any misbehaviour on the HeNB. And it maybe better to keep the control on the core network side. 
b) The deactivation point should not be triggered from the beginning of the HO procedure. It is assumed some indication from the target system can trigger that procedure. If that, it can also be handled by the source MME as it will receive that message first.  

c) In Rel-10 HeNB is collocated with L-GW, it is no problem for the interaction between HeNB and L-GW. But it has been mentioned that standalone L-GW will be developed, in that case if we keep the deletion point triggered by the HeNB it means we need add a new message between HeNB and L-GW. And if we keep the deactivation point on the MME, it is normal behaviour. We do not need add any additional change. 
3.2.2 X2 Handover procedure 

For the X2 handover procedure we assume that the same principle adopted here. Then it means when the MME receive the “Path Switch Req” message from the target HeNB the LIPA PDN connection will not be included. Thus based on the current specification TS23.401, section 5.5.1.1.2 
“If the default bearer of a PDN connection has not been accepted by the target eNodeB and there are multiple PDN connections active, the MME shall consider all bearers of that PDN connection as failed and release that PDN connection by triggering the MME requested PDN disconnection procedure specified in clause 5.10.3.”
So it means the current specification can even support in this case now. We assumed other RAN based HO procedure discussed on the RAN WG can also use the same approach. 
Base on above proposal we think the current problem can be fixed. And we can keep the unify behaviour on the all scenario.
4 Conclusion
We propose to discuss this issue and agree the proposal described on section 3.
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