3GPP TSG-RAN WG3 #79bis                                                                           R3-130529
Chicago, USA, April 15-19 2013

Title: 
SIPTO RAN Impacts for Standalone GW 
Source: 
Huawei
Agenda item:
17
Document for:
Discussion and approval
1  Introduction
The overview of SIPTO at the Local Network(SIPTO @LN) was discussed in [2], and the following requirements for standalone GW were listed as below:

· Reusing Rel-10 SIPTO architecture, a standalone GW (with S-GW and L-GW collocated) residing in the Local Network
· A standalone GW serving a Local (H)eNB Network.
· This solution is applicable to all types of RAN nodes i.e. (H)(e)NB.
 This document focuses on the detailed analysis of RAN impacts for standalone GW.

2 Discussion

2.2 Architecture 
The SIPTO @ LN by standalone GW is to reuse the architecture of R10 SITPO above RAN, which is using a standalone GW (with S-GW and L-GW collocated) residing in the Local Network. The following figures show the architecture model:
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Figure 1 Standalone GW for (H)eNB
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Figure 2 Standalone GW for (H)NB(EPS or Gn-based SGSN)

2.3 General Procedures

This solution is trying to reuse current SIPTO above RAN mechanism as below and highlight RAN3 impacts:

1) 
The UE requests a new PDN connection with an APN for which SIPTO@LN is permitted using the existing PDP context/PDN connectivity activation procedures; 
2) The MME/SGSN verifies the UE is allowed to use this APN for SIPTO@LN based on SIPTO@LN subscription information in the HSS/HLR; 

3) The MME/SGSN selects the standalone GW associated with the (H)eNB for establishing the PDN connections
· The PDN GW selection function uses the APN and the Local (H)eNB Network ID during the DNS interrogation to find the PDN GW identity. 
· The Serving GW selection is determined based on the operator policy and user’s profile regarding support of SIPTO@LN.

·  In order to provide SIPTO@LN service with standalone GW, the L-GW and Serving GW shall be co-located.
· At attachment to the (H)eNB, a local S-GW, may be selected by the MME independently of the establishment of a SIPTO@LN, i.e, the local  S-GW may always be selected by the MME instead of ‘CN Based S-GW’. If mobility is performed to the macro network without having a SIPTO connection, a S-GW relocation can be performed as specified via existing mobility procedures.

· At attachment to a (H)eNB, a non-local S-GW may be allocated for PDN connection in the operator’s network. If a new PDN connection is requested by the UE that requires that a local S-GW is selected to provide for SIPTO at the Local Network, a new S-GW only relocation from the macro S-GW to the local S-GW shall be performed.
· The Local (H)eNB Network ID is provided to the MME by the HeNB in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control message. 
4) 
A normal user plane is established between the standalone GW and the HeNB;

5) 
As IP data session continuity for the SIPTO@LN PDN connection is not supported, i.e., no mobility continuity is supported for SIPTO@LN by using standalone GW, except the source and the target have the same Local (H)eNB Network ID. 
· During the handover, the source MME checks if the Local (H)eNB ID has changed. If the UE has moved out the coverage of the Local (H)eNB Network of the source, the (source) MME should disconnect the SIPTO@LN PDN connection with “reactivation requested” cause during the handover. 
Similar mechanism as above is also applicable to HNB/eNB/RNC case. 
2.4 Local (H)eNB/(H)NB Network
The Local (H)eNB/(H)NB Network for SIPTO@LN is to extend the definition for the LIPA mobility discussion in TR 23.859 [4] to SIPTO@LN. A Local (H)eNB/(H)NB Network is defined by a set of (H)eNB/(H)NB having IP connectivity for SIPTO@LN via one or several standalone GWs, whereby:

· a H(e)NB only belongs to a single Local (H)eNB/(H)NB Network;

· an standalone GW only belongs to a single Local (H)eNB/(H)NB Network;

· the H(e)NBs of a Local (H)eNB/(H)NB Network may belong to different CSGs;
· a CSG can comprise both H(e)NBs of the Local (H)eNB/(H)NB Network and H(e)NBs outside the Local (H)eNB/(H)NB Network.

The Local (H)eNB/(H)NB Network ID is the unique identity for a Local (H)eNB/(H)NB Network. However, there is no requirements of Local (H)eNB/(H)NB Network e.g. the maximum numbers of LHN to be supported in a PLMN. It is proposed RAN3 to send a LS to SA2 to clarify the definition and requirements of Local (H)eNB/(H)NB Network ID.
Proposal 1: It is proposed RAN3 to send a LS to SA2 to clarify the definition and requirements of Local (H)eNB/(H)NB Network ID.
For H(e)NB case, the Local (H)eNB/(H)NB Network ID should be configured via OAM, which should be added in the data model. 

2.5 S-GW only Relocation

The MME triggered Serving GW relocation procedure for E-UTRAN. The procedure allows the MME to trigger Serving GW relocation during the establishment of a SIPTO@LN PDN connection with standalone L-GW or during the establishment of a SIPTO above RAN PDN connection. This is also applicable to the EPS (S4-SGSN) based UMTS architecture. The detailed procedure in TS 23.401[4] is shown as below: 
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Figure 1: MME triggered Serving GW relocation
The main impacts in RAN are in step 5:

5.
The MME sends the Serving GW Relocation Notification (Serving GW addresses and uplink TEID(s) for user plane) message to eNodeB. The eNodeB starts using the new Serving GW address(es) and TEID(s) for forwarding subsequent uplink packets.

The purpose of the serving GW relocation notification is informing the new uplink address of the new serving GW. There are two possible ways to implement it over S1AP/RANAP:

· Reusing existing (E-)RAB modification procedures: From RAN point of view, it looks the uplink address change as a parameter of the existing (E-)RABs. 
· RAB assignment (3G): the transport layer address change is already supported during RAB modification procedure. It could be reused without any ASN.1 changes.
· E-RAB MODIFY REQUEST(LTE): the transport layer address is not supported to change in current procedure. It would be necessary to add new parameters to support the relocation. However, the E-RAB Level QoS Parameters IE and NAS-PDU IE are mandatory for E-RAB modification. It would request the eNB ignore these parameters if the transport layer address is to be changed.
· Introducing a new class 1 procedure: it would always to be clearer with a new procedure for a new function, especially for LTE case.

Proposal 2:It is proposed RAN3 to investigate and decide the way to support S-GW relocation in S1AP/RANAP: either reusing existing procedures or a new procedure. 
2.6 RAN Impacts

In summary, the RAN impacts of SIPTO@LN with standalone L-GW are as below: 
Stage 2:

1) Definition of a function in H(e)NB/eNB/RNC to support standalone GW for SIPTO@LN. 

2) Definition of Local (H)eNB Network.
3) Procedure description to support S-GW relocation only.

4) Definition of a parameter for H(e)NB data model to enable/disable the support of a standalone GW for SIPTO@LN:
· The mobile operator and the H(e)NB Hosting Party, within the limits set by the mobile operator, shall be able to enable/disable Selected IP Traffic Offload per H(e)NB [5]
· The Local H(e)NB Network ID should be configured via OAM.
Stage 3:

1) Local (H)eNB Network ID should be provided to the MME by over for the H(e)NB/eNB/RNC ( INITIAL UE MESSAGE and UPLINK NAS TRANSPORT).
2) Support of S-GW only relocation with new IEs in current procedure or a new procedure.
3 Conclusion

This document gives the whole picture of standalone GW in SA2, and it kindly asks RAN3 to discuss the detailed RAN impacts for standalone GW in section 2 and agree following proposals:

Proposal 1: It is proposed RAN3 to send a LS to SA2 to clarify the definition and requirements of Local (H)eNB/(H)NB Network ID.

 Proposal 2:It is proposed RAN3 to investigate and decide the way to support S-GW relocation in S1AP/RANAP: either reusing existing procedures or a new procedure. 

Proposal 3: It is proposed RAN3 to discuss and agree the RAN impact analysis in section 2.5.
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