SA WG2 Temporary Document

Page 6

SA WG2 Meeting #86
S2-113244
11 - 15 July 2011, Naantali, Finland

Source:
Alcatel-Lucent

Title:
key issue #L4: LIPA deactivation
Document for:
Approval

Agenda Item:
9.5

Work Item / Release:
LIMONET / Rel-11

Abstract of the contribution: This contribution discusses the various alternatives for connected mode mobility procedures to apply when LIPA connections are present, and concludes on main principles. It provides mobility call flows according to those principles.
1.1.1 Discussion
For Key issue #L4, four questions were raised:

-
What are the scenarios under which the LIPA PDN connection should be deactivated?

-
What are the criteria for the deactivation decision?

-
Which node(s) is responsible for the decision of LIPA PDN connection deactivation?

-
Which procedure(s) shall be used when LIPA PDN connection are deactivated?

This paper tries to answer these questions, mainly for connected mode mobility.

1.1.1 Scenarios under which the LIPA PDN connection should be deactivated and criteria for the deactivation decision
According to architectural requirements, a Local H(e)NB Network (LHN) is defined by a set of H(e)NBs having IP connectivity for LIPA to local PDN(s) via one or several L-GWs, whereby: 
· Session continuity for LIPA with mobility between H(e)NBs of the same Local H(e)NB Network shall be supported;

· the H(e)NBs of a Local H(e)NB Network may belong to different CSGs;
This means that inter-CSG handover shall be possible. They are already possible via S1 handovers /Iu relocations in Rel-10. There is no major reason not to support them via X2 / Iurh handovers in Rel-11 and we should not preclude it in our study.
In addition, session continuity of IP data sessions (i.e. IP address preservation) for LIPA is considered only between H(e)NBs within the residential or Enterprise network. This means that the LIPA connections shall be deactivated for a handover from H(e)NB to a macro network cell.
1.2.1 Responsibility and procedures for LIPA connections deactivation
1.2.1 Connected mode

In Release 10, several principles were discussed and agreed for LIPA mobility in connected mode. Change Requests have been approved according to those principles. 

Rel-10 principles were based on following assumptions:

· LIPA connections shall be de-activated at handover from H(e)NB to H(e)NB, as well as from H(e)NB to macro network;
· The target RAN in the macro network shall not be impacted;

· The target MME/SGSN shall not be impacted;
· Inter-RAT handovers shall be possible.

In Rel-11, the main difference is that the handovers of LIPA connections shall be possible from H(e)NB to H(e)NB, under the conditions that the target cell is in the same LHN and the target cell CSG is allowed for the UE; another difference is that the L-GW is not always collocated with the H(e)NB.
The various aspects to solve for handovers with LIPA connections are:

1. How to allow handovers of LIPA connection(s) from H(e)NBs to H(e)NBs while de-activating LIPA connection(s) in handovers to macro network, without any impact to the target RAN?
2. By which entity the LIPA connections should be released in a handover to outside the LHN (e.g. macro network)?

3. By which entity CSG rights should be checked?

4. By which entity LHN-ID should be checked?

· How to allow handovers of LIPA connections from H(e)NBs to H(e)NBs, while de-activating LIPA connections in handovers to macro network without any impact to the target RAN?

In Rel-10, the source H(e)NB was able to decide the release of LIPA connections because they were always released for any handover. The source H(e)NB requested the collocated L-GW to release the LIPA connection prior to start handover preparation, and the transparent container never contained the LIPA connection. 
In Rel-11, LIPA connections may be kept for H(e)NB-H(e)NB handovers, and the source H(e)NB may not be able to decide alone on whether the LIPA connections should be kept or not. Moreover, when the target cell is in the macro network, it should not be impacted; this means that the existing RAN Transparent Containers shall not contain the LIPA bearers. 
Conclusion: Assuming that the source H(e)NB cannot decide alone whether the LIPA connections should be lept or not, a Specific RAN transparent container is proposed to convey LIPA bearers. This will impact H(e)NBs but not macro network RAN.

· By which entity the LIPA connections should be released in a handover to outside the LHN?

In Rel-10, several reasons forced us to agree for the source H(e)NB as trigger for the release of LIPA connections:

· legacy target RAN shall not be impacted; 

· legacy target MME/SGSN shall not be impacted; moreover, the target MME/SGSN might not be able to release the LIPA connection between the collocated L-GW/H(e)NB and the SGW/Gn-SGSN;
· the source MME has not been selected as the initial trigger as the decision to remove the LIPA bearers from the RAN Transparent Container was taken by the source H(e)NB for handovers with LIPA connections to any target cell; however, this solution would have been possible if the source H(e)NB would have signalled its decision to the MME via S1AP/RANAP. 

In Rel-11, the Source H(e)NB might not know whether the LIPA connections will be kept at handover or not as it might not know e.g. whether the target cell is a macro network cell, or a H(e)NB cell. 

Conclusion: At handovers, the source MME/SGSN shall trigger the release of LIPA connections when it detects the UE has moved outside its LHN.
· By which entity CSG rights should be checked?

Theoretically, the source H(e)NB could check the CSG prior to the handover if the Core Network could provide the list of CSG allowed for the UE, but this was not accepted by SA3, so it was decided by RAN3 for Rel-10 that the target RAN checks the CSG rights. This principle must be kept.

Conclusion: CSG rights are checked during handover preparation phase by the target cell.
· By which entity LHN-ID should be checked?

The LHN-ID of the target cell can be known by the source H(e)NB by configuring it with the list of H(e)NBs in the LHN-ID. As an alternative, the source H(e)NB can indicate its LHN-ID to the target cell during handover preparation and the target H(e)NB checks whether source and target cells are in the same LHN.
Because the target H(e)NB is already responsible for CSG rights checking, it is proposed to take the same principle for LHN-ID checking.

Conclusion: The source H(e)NB indicates its LHN-ID to the target cell during handover preparation and the target H(e)NB checks whether the source and target cells are in the same LHN.
1.2.2 Idle mode
Rel-10 principles for idle mode were based on similar assumptions as for handover:

· LIPA connections shall be de-activated at idle mode mobility from H(e)NB to H(e)NB, as well as from H(e)NB to macro network;

· The target RAN in the macro network shall not be impacted;

· The target MME/SGSN shall not be impacted;

· Inter-RAT idle mode mobility shall be possible.

As said for handover case, in Rel-11, the differences are the mobility of LIPA connections between H(e)NBsand the possibility for a L-GW to be standalone.

TS 23.401 clause 4.3.16 specifies: “During idle state mobility events, the MME/SGSN shall deactivate the LIPA PDN connection when it detects that the UE has moved away from the HeNB.” The difference in Rel-11 is that the MME/SGSN shall deactivate the LIPA PDN connection(s) when it detects that the UE has moved outside its LHN.  

TS 23.401 clause 5.3.3.0 specifies: “If LIPA is active for a PDN connection of the UE, the source MME (or S4-SGSN) shall not include LIPA bearer(s) in the EPS bearer Context during Tracking Area Update procedure and shall release the core network resources of this LIPA PDN connection by performing the MME requested PDN disconnection procedure according to steps 2 to 6 of clause 5.10.3 before it responds with the Context Response message in the case of inter-MME/SGSN mobility or after it receives Tracking Area Update Request in the case of intra-MME mobility.

NOTE 3:
The source MME may not be able to release the LIPA PDN connection after the Context Response is sent as when there is no SGW relocation, the SGW will assign the S11 control tunnel of the UE to the new MME after the new MME updates the context information.”
TS 23.401 clause 5.3.4.1 (UE triggered Service Request) specifies: “If LIPA is active for a PDN connection and if the cell accessed by the UE does not link to the L-GW where the UE initiated the LIPA PDN Connection, the MME shall not request the establishment of the bearers of the LIPA PDN connection from the eNodeB in step 4 and shall request disconnection of the LIPA PDN connection according to clause 5.10.3. If the UE has no other PDN connection then the MME shall reject the Service Request with an appropriate cause value resulting in the UE detaching, skip the following steps of the procedure and initiate the release of the core network resources with the implicit MME-initiated Detach procedure according to clause 5.3.8.3.”
Therefore, in Rel-10, the source MME/SGSN is responsible for deactivating the LIPA connection(s); same mechanism should apply for Rel-11. Moreover, the reasons described above for handovers excluding target RAN, target MME/SGSN and source H(e)NB are also valid for idle mode mobility.  

Conclusion: At idle mode mobility, the source MME/SGSN shall trigger the release of LIPA connections when it detects the UE has moved outside its LHN.
Proposed changes to TR 23.859

5.2.4
Key issue #L4: LIPA deactivation

5.2.4.1
General

For a UE which has activated a LIPA PDN connection in a Local H(e)NB Network, when mobility events occur, the following issues need to be addressed:

-
What are the scenarios under which the LIPA PDN connection should be deactivated?

-
What are the criteria for the deactivation decision?

-
Which node(s) is responsible for the decision of LIPA PDN connection deactivation?

-
Which procedure(s) shall be used when LIPA PDN connection are deactivated?

5.2.4.2
Solutions
5.2.4.2.x
Solution X
5.2.4.2.x .1
Scenarios under which the LIPA PDN connection should be deactivated and criteria for the deactivation decision

According to architectural requirements, a Local H(e)NB Network (LHN) is defined by a set of H(e)NBs having IP connectivity for LIPA to local PDN(s) via one or several L-GWs, whereby: 

· Session continuity for LIPA with mobility between H(e)NBs of the same Local H(e)NB Network shall be supported;

· the H(e)NBs of a Local H(e)NB Network may belong to different CSGs;
This means that inter-CSG handover shall be possible. They are already possible via S1 handovers /Iu relocations in Rel-10. There is no major reason not to support them via X2 / Iurh handovers in Rel-11 and we should not preclude it in our study.

In addition, session continuity of IP data sessions (i.e. IP address preservation) for LIPA is considered only between H(e)NBs within the residential or Enterprise network. This means that the LIPA connections shall be deactivated for a handover from H(e)NB to a macro network cell.
5.2.4.2.x .2
Responsibility and procedures for LIPA connections deactivation

5.2.4.2.x .2.1
Connected mode

In Release 10, several principles were discussed and agreed for LIPA mobility in connected mode. Change Requests have been approved according to those principles. 

Rel-10 principles were based on following assumptions:

· LIPA connections shall be de-activated at handover from H(e)NB to H(e)NB, as well as from H(e)NB to macro network;

· The target RAN in the macro network shall not be impacted;

· The target MME/SGSN shall not be impacted;

· Inter-RAT handovers shall be possible.

In Rel-11, the main difference is that the handovers of LIPA connections shall be possible from H(e)NB to H(e)NB, under the conditions that the target cell is in the same LHN and the target cell CSG is allowed for the UE; another difference is that the L-GW is not always collocated with the H(e)NB.

The various aspects to solve for handovers with LIPA connections are:

5. How to allow handovers of LIPA connection(s) from H(e)NBs to H(e)NBs while de-activating LIPA connection(s) in handovers to macro network, without any impact to the target RAN?

6. By which entity the LIPA connections should be released in a handover to outside the LHN (e.g. macro network)?

7. By which entity CSG rights should be checked?

8. By which entity LHN-ID should be checked?

· How to allow handovers of LIPA connections from H(e)NBs to H(e)NBs, while de-activating LIPA connections in handovers to macro network without any impact to the target RAN?

In Rel-10, the source H(e)NB was able to decide the release of LIPA connections because they were always released for any handover. The source H(e)NB requested the collocated L-GW to release the LIPA connection prior to start handover preparation, and the transparent container never contained the LIPA connection. 

In Rel-11, LIPA connections may be kept for H(e)NB-H(e)NB handovers, and the source H(e)NB may not be able to decide alone on whether the LIPA connections should be kept or not. Moreover, when the target cell is in the macro network, it should not be impacted; this means that the existing RAN Transparent Containers shall not contain the LIPA bearers. 

Conclusion: Assuming that the source H(e)NB cannot decide alone whether the LIPA connections should be lept or not, a Specific RAN transparent container is proposed to convey LIPA bearers. This will impact H(e)NBs but not macro network RAN.

· By which entity the LIPA connections should be released in a handover to outside the LHN?

In Rel-10, several reasons forced us to agree for the source H(e)NB as trigger for the release of LIPA connections:

· legacy target RAN shall not be impacted; 

· legacy target MME/SGSN shall not be impacted; moreover, the target MME/SGSN might not be able to release the LIPA connection between the collocated L-GW/H(e)NB and the SGW/Gn-SGSN;

· the source MME has not been selected as the initial trigger as the decision to remove the LIPA bearers from the RAN Transparent Container was taken by the source H(e)NB for handovers with LIPA connections to any target cell; however, this solution would have been possible if the source H(e)NB would have signalled its decision to the MME via S1AP/RANAP. 

In Rel-11, the Source H(e)NB might not know whether the LIPA connections will be kept at handover or not as it might not know e.g. whether the target cell is a macro network cell, or a H(e)NB cell. 

Conclusion: At handovers, the source MME/SGSN shall trigger the release of LIPA connections when it detects the UE has moved outside its LHN.
· By which entity CSG rights should be checked?

Theoretically, the source H(e)NB could check the CSG prior to the handover if the Core Network could provide the list of CSG allowed for the UE, but this was not accepted by SA3, so it was decided by RAN3 for Rel-10 that the target RAN checks the CSG rights. This principle must be kept.

Conclusion: CSG rights are checked during handover preparation phase by the target cell.
· By which entity LHN-ID should be checked?

The LHN-ID of the target cell can be known by the source H(e)NB by configuring it with the list of H(e)NBs in the LHN-ID. As an alternative, the source H(e)NB can indicate its LHN-ID to the target cell during handover preparation and the target H(e)NB checks whether source and target cells are in the same LHN.

Because the target H(e)NB is already responsible for CSG rights checking, it is proposed to take the same principle for LHN-ID checking.

Conclusion: The source H(e)NB indicates its LHN-ID to the target cell during handover preparation and the target H(e)NB checks whether the source and target cells are in the same LHN.

5.2.4.2.x .2.2
Idle mode

Rel-10 principles for idle mode were based on similar assumptions as for handover:

· LIPA connections shall be de-activated at idle mode mobility from H(e)NB to H(e)NB, as well as from H(e)NB to macro network;

· The target RAN in the macro network shall not be impacted;

· The target MME/SGSN shall not be impacted;

· Inter-RAT idle mode mobility shall be possible.

As said for handover case, in Rel-11, the differences are the mobility of LIPA connections between H(e)NBsand the possibility for a L-GW to be standalone.

TS 23.401 clause 4.3.16 specifies: “During idle state mobility events, the MME/SGSN shall deactivate the LIPA PDN connection when it detects that the UE has moved away from the HeNB.” The difference in Rel-11 is that the MME/SGSN shall deactivate the LIPA PDN connection(s) when it detects that the UE has moved outside its LHN.  

TS 23.401 clause 5.3.3.0 specifies: “If LIPA is active for a PDN connection of the UE, the source MME (or S4-SGSN) shall not include LIPA bearer(s) in the EPS bearer Context during Tracking Area Update procedure and shall release the core network resources of this LIPA PDN connection by performing the MME requested PDN disconnection procedure according to steps 2 to 6 of clause 5.10.3 before it responds with the Context Response message in the case of inter-MME/SGSN mobility or after it receives Tracking Area Update Request in the case of intra-MME mobility.

NOTE 3:
The source MME may not be able to release the LIPA PDN connection after the Context Response is sent as when there is no SGW relocation, the SGW will assign the S11 control tunnel of the UE to the new MME after the new MME updates the context information.”

TS 23.401 clause 5.3.4.1 (UE triggered Service Request) specifies: “If LIPA is active for a PDN connection and if the cell accessed by the UE does not link to the L-GW where the UE initiated the LIPA PDN Connection, the MME shall not request the establishment of the bearers of the LIPA PDN connection from the eNodeB in step 4 and shall request disconnection of the LIPA PDN connection according to clause 5.10.3. If the UE has no other PDN connection then the MME shall reject the Service Request with an appropriate cause value resulting in the UE detaching, skip the following steps of the procedure and initiate the release of the core network resources with the implicit MME-initiated Detach procedure according to clause 5.3.8.3.”

Therefore, in Rel-10, the source MME/SGSN is responsible for deactivating the LIPA connection(s); same mechanism should apply for Rel-11. Moreover, the reasons described above for handovers excluding target RAN, target MME/SGSN and source H(e)NB are also valid for idle mode mobility.  

Conclusion: At idle mode mobility, the source MME/SGSN shall trigger the release of LIPA connections when it detects the UE has moved outside its LHN.
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