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1   Introduction 
The contribution analyzes the impact to RAN3 to support SIPTO@LN. The analysis is performed for LTE, but similar proposals also apply to 3G.
2   LTE 
Most of the contributions discussed in RAN3#79bis propose to use Initial UE Message and Uplink NAS Transport message to transfer the L-GW information to the core network. The L-GW information is either the L-GW IP adr for collocated GW, or the Local network ID for standalone L-GW. There is one proposal ([3]) to use S1 Setup Req to signal the L-GW IP adr to core network. However, this proposal does not work for HeNBs connecting to a HeNB-GW. The S1 Setup procedure initiated by the HeNB is terminated at the HeNB-GW. So it cannot signal the L-GW IP adr to the core network.

Proposal 1: The (H)eNB includes the L-GW information (i.e. L-GW IP adr for collocated GW, and Local Network ID for standalone GW) in the Initial UE Message, and Uplink NAS Transport message. 
Standalone GW
· HO

Per the endorsed CR in SA2, the target MME need to know the target (H)eNB’s Local Network ID during the HO procedure. With this information, the target MME can decide whether the local network is changed. This requires to include the Local Network ID information in the S1 Handover Notify msg (for S1 HO), and S1 Path Switch Request msg (for X2 HO). 
Proposal 2: include the Local Network ID in S1 Handover Notify message and S1 Path Switch Request message. 

· SGW relocation 
If a SIPTO PDN connection is initiated as an additional subsequent PDN connection, the MME should check if the S-GW is optimal for the user’s current location. If it is not, and if the network supports S-GW relocation without being triggered by a mobility event, the MME may decide to perform an MME triggered Serving GW relocation (TS23.401 Section 5.10.4). The procedure is shown as below. In Step 25, the MME inform the eNB about the updated uplink F-TEID for the existing PDN connection.  
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Figure 1 – MME Triggered SGW relocation
We need to first analysis whether it is possible to enhance an existing S1 procedure, i.e. E-RAB Setup, or E-RAB Modify. 
· Option A1: enhance the E-RAB Setup procedure
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Figure 2 – Enhance E-RAB Setup procedure for MME Triggered SGW relocation
The NAS-PDU IE is mandatory in E-RAB Setup Req msg. But the MME does not have any NAS-PDU to be sent for the existing PDN connection. So it is not possible to send an individual E-RAB Setup Req msg for the existing PDN connection. The only possibility is to use the E-RAB Setup Req msg sent for SIPTO@LN). In Step 6, upon the reception of Create Session Rsp, the MME does not immediately send the E-RAB Setup Req msg. Instead, the MME only send the E-RAB Setup Req after receive the Create Session Rsp for the existing PDN connection (Step 10). So this solution requires the MME to correlate the Create Session Rsp for two PDN connections. This is a new behavior to MME. 
· Option A2: enhance the E-RAB Modify procedure
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Figure 3 – Enhance E-RAB Modify procedure for MME Triggered SGW relocation
In this solution, the MME initiates the E-RAB Modify procedure after the existing PDN connection is relocated to the new SGW (Step 25). But it is unknown on how the MME fill the NAS-PDU IE, which is mandatory in E-RAB Modify Req msg. Changing the NAS-PDU IE to optional may cause backwards compatibility issue. 

So enhancing current S1 procedure has some problems. It is more clean to introduce a new S1 procedure. 
Proposal 3: Introduce a new S1 procedure for MME to inform (H)eNB about the updated uplink GTP-U tunnel information.

Collocated GW
For HeNB, a L-GW collocated with the HeNB may support LIPA, or SIPTO@LN or both. Since the SIPTO@LN service is provided to UEs regardless of the UE’s CSG membership status, the MME need to know whether the received L-GW information via S1 message is for LIPA, or for SIPTO@LN. There are two options:

· Option B1: Introduce a new SIPTO@LN L-GW IP Address IE.
· Option B2: Reuse existing GW Transport Layer Address IE, and introduce a new L-GW type IE to indicate whether the L-GW is for LIPA, or for SIPTO@LN, or for both.
Option B1 can support the scenario when a HeNB uses different L-GW IP adr for LIPA, and for SIPTO@LN. Option B2 slightly save the signaling load over S1 interface, but it may have issue to support the scenario that a Rel-12 HeNB connects to a Rel-11 MME. For example, in a network sharing scenario, the Rel-12 HeNB only supports SIPTO@LN. One operator’s MME is still Rel-11. In HSS, the LIPA Permission is “LIPA-conditional”, which means this APN can be accessed via both non LIPA and LIPA.
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Figure 4 – PDN connection setup via non-LIPA with Option B1
For Option B1, the Rel-11 MME just ignore the new IE, and considers the HeNB does not support LIPA. The PDN connection is setup via non-LIPA. 
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Figure 5 – PDN connection setup via non-LIPA with Option B2
For Option B2, the Rel-11 MME incorrectly considers the HeNB support LIPA, then try to setup PDN connection via LIPA. The Rel-12 HeNB will reject it. The PDN connection cannot be setup neither via LIPA, nor via non-LIPA.
Considering this issue and the very limited signaling saving from Option B2, Option B1 is better.

Proposal 4: Introduce a new SIPTO@LN L-GW IP Address IE to inform the core network.
3   Conclusion and Proposals
This contribution analyzed the required changes to RAN3 in order to support SIPTO@LN. 

Proposal 1: The (H)eNB includes the L-GW information (i.e. L-GW IP adr for collocated GW, and Local Network ID for standalone GW) in the Initial UE Message, and Uplink NAS Transport message. 

Proposal 2: include the Local Network ID in S1 Handover Notify message and S1 Path Switch Request message. 

Proposal 3: Introduce a new S1 procedure for MME to inform (H)eNB about the updated uplink GTP-U tunnel information.

Proposal 4: Introduce a new SIPTO@LN L-GW IP Address IE to inform the core network.

Similar proposal also apply to 3G. 
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