SA WG2 Temporary Document

Page 3

SA WG2 Meeting #92
S2-123561
Barcelona, Spain - 09 - 13 July 2012
(revision of S2-12xxxx)
Source:
CATT
Title:
H(e)NB providing LIPA and SIPTO@LN feature information to MME/SGSN
Document for:
Approval

Agenda Item:
8.5
Work Item / Release:
LIMONET/Rel-12
Abstract of the contribution:

This P-CR discussed how does the H(e)NB provide the supported LIPA and SIPTO@LN feature information to the MME/SGSN.
Discussion
SIPTO@LN and LIPA mobility are two different features that support for Rel-12 H(e)NB. In the realistic network deployment scenario, it seams that not all the Rel-12 H(e)NB support both SIPTO@LN and LIPA mobility feature, maybe there are some H(e)NBs that connect to a L-GW only support SIPTO@LN APN while some other H(e)NBs that connect to a L-GW only support LIPA APN. This P-CR discussed whether the H(e)NB need to differentiate the supported SIPTO@LN and LIPA feature and how does the H(e)NB inform the supported features to the MME/SGSN.
1. Whether the MME/SGSN need to distinguish SIPTO@LN and LIPA mobility that supported by H(e)NB.
LIPA permission is stored in HSS and subscribed per CSG per APN. LIPA connection is enabled to establish only for the CSG member that have a subscribed LIPA APN. It is not supported to establish a LIPA connection for a non-CSG member UE.

While SIPTO permission for SIPTO@LN is only subscribed per APN, there is no restriction for CSG member to establish SIPTO@LN connection. A hybrid mode cell can also support SIPTO@LN for a non-CSG member UE which has a subscribed SIPTO@LN APN.
When the MME receives a PDN connection request from a UE that accessed via a H(e)NB, MME performs access control procedure. The criterion for the SIPTO@LN and LIPA connection are different, therefore, the H(e)NB need to distinguish the SIPTO@LN and LIPA mobility capability and send the supported capability to the MME/SGSN.
2. How does the H(e)NB indicate the LIPA mobility and SIPTO@LN capability to the MME/SGSN?

In the “L-GW selection and addressing” key issue, it has been proposed a RAN-based solution and a DNS based solution for signalling the L-GW IP address to the MME/SGSN. This contribution will discuss how to use the RAN based solution and the DNS based solution to indicate the LIPA and SIPTO@LN capability to MME/SGSN.
Option 1: RAN based solution (using L-GW IP address and related APN information)
H(e)NB sends collocated L-GW IP address to the MME via S1/Iu message in Rel-10 to indicate that LIPA is supported by the H(e)NB, however, it’s not fix the problem in rel-12 that only send the L-GW IP address to the MME/SGSN via S1/Iu interface.
Considering the SIPTO@LN feature, Rel-10 and Rel-12 H(e)NB may co-exist in the network, MME/SGSN may serve the Rel-10 H(e)NB and Rel-12 H(e)NB simultaneously. If the SIPTO@LN supported H(e)NB only sends the L-GW IP address to the MME/SGSN, the MME/SGSN can not distinguish the H(e)NB is a Rel-10 LIPA supported or Rel-12 SIPTO@LN supported. Therefore, the H(e)NB need to send L-GW IP address and the supported APN to MME/SGSN to indicated that it is a Rel-12 SIPTO@LN supported H(e)NB.
For Rel-12 LIPA feature, a LHN may deploy multiple L-GW and each L-GW may support different APN as figure 1, H(e)NB need to send the L-GW IP address and the supported APN to the MME/SGSN to indicate the different capability of the L-GW and MME/SGSN can use these information to select a suitable L-GW for LIPA connection.
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Figure 1
Even if the LHN only deploy a LGW in the local network, according to the LHN definition, CSG can comprise both H(e)NBs of the Local H(e)NB Network and H(e)NBs outside the Local H(e)NB Network. If the HeNB 3 in the LHN1 and the HeNB4 in the LHN2 shares the same CSG id as shown in Figure 2, the CSG2 cell in HeNB3 that belongs to LHN1 can only support PDN connection to APN1 while the CSG2 cell in HeNB4 that belongs to LHN2 can only support PDN connection to APN2. When the UE that access in HeNB4 and request to establish the PDN connection for APN1, if the H(e)NB only sends the connected L-GW IP address to the MME, the MME will accept the request according to the subscribed LIPA APN information but the PDN connection establishment will be failure because of the lack of support APN in LGW2. Therefore, HeNB shall send the connected L-GW IP address and the supported APN to the MME to indicate the supported LIPA connection.
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Figure 2

On the other hand, it is agreed that the SIPTO@LN APN and LIPA APN shall mutually exclusive, the APN is subscribed as LIPA-allowed shall not set as SIPTO-allowed. Therefore, MME can compare the received APN and the UE’s subscription to check the H(e)NB is only support SIPTO@LN, or Rel-12 LIPA or both.
Option 2: DNS based solution (using the LHN id)
H(e)NB sends the LHN id to the MME/SGSN, a DNS server in the core network stores all the L-GW IP address and the supported APN information, when the UE request to establish a LIPA or SIPTO@LN PDN connection and H(e)NB sends a LHN id information, MME/SGSN can use the LHN id to query the DNS server for LGW selection.

According to the above description, both the current RAN based solution and the current DNS based solution can be used to inform the MME/SGSN whether the SIPTO@LN and the LIPA feature is supported or not. It is unnecessary to define additional information for indicating SIPTO@LN and LIPA supported capability to MME/SGNS. Compare these two solutions, considering the number of SIPTO@LN APN is restricted, and the SIPTO@LN supported H(e)NB may not belong to a LHN and do not have a LHN id, it is proposed to use option 1 to indicate SIPTO@LN capability to MME/SGSN. Option 1 maybe a little complex for LIPA issue because a LHN may deploy more than one L-GW and HeNB need to transfer all the L-GW IP address and the supported APN to the MME/SGSN. However, if a H(e)NB connect to the L-GW that support both LIPA APN and SIPTO@LN APN, it is beneficial to adopt a uniform solution to indicate the supported LIPA feature and the SIPTO@LN feature to MME/SGSN.
**********************************  START OF CHANGE **********************************

5.2.x
Key issue #SLx: H(e)NB providing supported LIPA and SIPTO@LN feature information to MME/SGSN

5.2.x.1
General description

A H(e)NB support LIPA and/or SIPTO@LN feature need some information to indicate the supported capability to MME/SGSN for access control procedure. The information that send from H(e)NB to the MME/SGSN shall differentiate the Rel-10 LIPA capability, Rel-12 LIPA capability and SIPTO@LN capability.
5.2.x.2
Solution
Option 1: RAN based solution (using L-GW IP address and related APN information)
H(e)NB sends collocated L-GW IP address to the MME via S1/Iu message in Rel-10 to indicate that LIPA is supported by the H(e)NB, however, it’s not fix the problem in rel-12 that only send the L-GW IP address to the MME/SGSN via S1/Iu interface.

Considering the SIPTO@LN feature, Rel-10 and Rel-12 H(e)NB may co-exist in the network, MME/SGSN may serve the Rel-10 H(e)NB and Rel-12 H(e)NB simultaneously. If the SIPTO@LN supported H(e)NB only sends the L-GW IP address to the MME/SGSN, the MME/SGSN can not distinguish the H(e)NB is a Rel-10 LIPA supported or Rel-12 SIPTO@LN supported. Therefore, the H(e)NB need to send L-GW IP address and the supported APN to MME/SGSN in S1/Iu interface to indicate that it is a Rel-12 SIPTO@LN supported H(e)NB.

For Rel-12 LIPA feature, a LHN may deploy multiple L-GW and each L-GW may support different APN, H(e)NB need to send the L-GW IP address and the supported APN to the MME/SGSN to indicate the different capability of the L-GW and MME/SGSN can use these information to select a suitable L-GW for LIPA connection.
Even if the LHN only deploy a LGW in the local network, according to the LHN definition, CSG can comprise both H(e)NBs of the Local H(e)NB Network and H(e)NBs outside the Local H(e)NB Network. If there are two HeNBs that share the same CSG id but belongs to different LHN, these two different H(e)NBs connect to different L-GWs and these different L-GWs support different APN. The HeNB shall send the connected L-GW IP address and the supported APN to the MME to indicate H(e)NB support which APN.
On the other hand, it is agreed that the SIPTO@LN APN and LIPA APN shall mutually exclusive, the APN is subscribed as LIPA-allowed shall not set as SIPTO-allowed. Therefore, MME/SGSN can compare the received APN from H(e)NB and the UE’s subscription to check the H(e)NB is only support SIPTO@LN, or Rel-12 LIPA or both.

Option 2: DNS based solution (using LHN-ID)
H(e)NB sends the LHN id to the MME/SGSN, a DNS server in the core network stores all the L-GW IP address and the supported APN information, when the UE request to establish a LIPA or SIPTO@LN PDN connection and H(e)NB sends a LHN id information, MME/SGSN can use the LHN id to query the DNS server for LGW selection.
5.2.x.3
Evaluation

According to the above description, both the current RAN based solution and the current DNS based solution can be used to inform the MME/SGSN whether the SIPTO@LN and the LIPA feature is supported or not. It is unnecessary to define additional information for indicating SIPTO@LN and LIPA supported capability to MME/SGNS. 
Compare these two solutions, considering the number of SIPTO@LN APN is restricted, and the SIPTO@LN supported H(e)NB may not belong to a LHN and do not have a LHN id, it is proposed to use option 1 to indicate SIPTO@LN capability to MME/SGSN.
Option 1 maybe a little complex for LIPA issue because a LHN may deploy more than one L-GW and HeNB need to transfer all the L-GW IP address and the supported APN to the MME/SGSN. However, if a H(e)NB connect to the L-GW that support both LIPA APN and SIPTO@LN APN, it is beneficial to adopt a uniform solution to indicate the supported LIPA feature and the SIPTO@LN feature to MME/SGSN. 
******************************************Second CHANGE *************************************

6
Conclusions
For Key issue #L1: "Architecture for LIPA mobility", it is agreed that the solution 1 described in clause 5.2.1.1, "Architecture solution 1: Standalone logical L-GW" will be adopted as the baseline architecture.
For Key issue #SL2: “SIPTO at the local network permission”, it is agreed that the solution 1 described in clause 5.4.2.2 will be adopted for SIPTO@LN control.
For Key issue #SLx: “H(e)NB providing LIPA capability and SIPTO@LN capability information to MME/SGSN”, it is agreed that the option 1 described in clause 5.2.x.2 will be adopted for SIPTO@LN and LIPA capability information indication, 
******************************************end of change***************************************
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