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1   Introduction 
This contribution discuss the issues for SIPTO@LN with standalone GW, more specifically, related to path selection in H(e)NB, and user plane handling in H(e)NB-GW when the user plane is terminated at the H(e)NB-GW. 
Note: the below analysis uses LTE as an example, but the analysis also applies to UMTS.
2   Detailed analysis 
In current UMTS/LTE system, the RAN node knows the UL F-TEID, i.e. SGW IP address for S1-U, and GTP-U TEID or GRE key, during the E-RAB establishment procedure. For H(e)NB system, the control plane data and user plane data are transmitted over the secure tunnel between the H(e)NB and SeGW. The SeGW is a network element at the border of a security domain of the operator. It is located at the edge of the core network. When H(e)NB send UL data (except for LIP PDN connection), the H(e)NB always send it to SGW over the secure tunnel between the H(e)NB and SeGW.
The SIPTO at the Local Network function enables an IP capable UE connected via a (H)eNB or (H)NB to access a defined IP network (e.g. the Internet) without the user plane traversing the mobile operator's network. For SIPTO@LN with standalone GW architecture, the MME may select the macro S-GW, or local standalone GW for the UE dependent on operator policy and user’s profile (TS23.401). 
· User plane IP address for macro S-GW: The macro SGW’s IP address is allocated by the core network operators. This IP adr does not need to be a globally unique IP address. It could be a private IP address, e.g. 192.168.10.10. 
· User plane IP address for local standalone GW: The local standalone GW is deployed in local network. Its IP address is allocated by the local network administrator, e.g. enterprise IT. It is not required to be a globally unique IP address. It could also be a private IP address, e.g. 192.168.20.20. 
· It is possible that macro S-GW and local standalone GW, or different local standalone GWs use same private IP address. 
Currently, the RAN node only knows the UL F-TEID, but does not know whether MME selected a macro SGW or a local standalone GW for the UE. This cause some issues for H(e)NB and H(eNB)-GW. 
Path Selection in H(e)NB

For simplicity reason, this section only consider the scenario with H(e)NB-GW deployment, i.e. the H(e)NBs directly connects to operator’s core network. The analysis also apply to the scenario without H(e)NB-GW deployment. 
The H(e)NB uses different user plane path dependent on whether the MME selected a macro S-GW, or a local standalone GW for the UE. 
· When MME selects a local standalone GW for the UE, the user plane path for SIPTO@LN PDN connection or non-SIPTO@LN PDN connection  is between the HeNB and standalone GW via local network, without using the secure tunnel between HeNB and SeGW. (refer to the left part of the below figure)
· For SIPTO@LN PDN connection: the user plane path is UE – HeNB – local Standalone GW – Internet.
· For non-SIPTO@LN PDN connection: the user plane path is UE – HeNB – local Standalone GW – P-GW. 
· When MME selects a macro S-GW for the UE, the user plane path for non-SIPTO@LN PDN connection is between the HeNB and the macro S-GW, using the secure tunnel between HeNB and SeGW. (refer to the right part of the below figure)
· For non-SIPTO@LN PDN connection: the user plane path is UE – HeNB – (SeGW) – macro S-GW – P-GW. 
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Figure 1 – different user plane path dependent on the type of S-GW
So when HeNB send UL packet, it shall decide whether uses the secure tunnel. The HeNB makes the decision based on whether the UE’s S-GW is a macro S-GW, or a local standalone GW. However, current HeNB does not know whether the UE’s S-GW is a macro S-GW, or a local standalone GW. 

Observation #1: H(e)NB need to know whether the selected S-GW is a macro S-GW or a local standalone GW.
User plan handling in H(e)NB-GW

The operator may deploy H(e)NB-GW to terminate the user plane in the H(e)NB-GW, with the purpose to reduce the impact to CN, i.e. avoid the effort for massive number of path management due to the SGW has GTP-U path with every H(e)NB. During the E-RAB establishment procedure, the HeNB-GW may change the user plane parameters, i.e. Transport Layer address and GTP TEIDs.

· From the perspective of S-GW, the DL path is terminated at the HeNB-GW

· From the perspective of the HeNB, the UL path is terminated at the HeNB-GW
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Figure 2 – SIPTO@LN PDN connection with H(e)NB-GW
Considering SIPTO@LN is to not to traverse the mobile operator network, SIPTO@LN PDN connection shall not be terminated at the H(e)NB-GW. In order not to terminate the user plane for SIPTO@LN PDN connection, the H(e)NB-GW shall not modify the change the user plane parameters during the E-RAB establishment procedure. 
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Figure 3 – SIPTO@LN PDN connection with H(e)NB-GW
In case the standalone GW is selected, and the UE has a non-SIPTO@LN PDN connection, there are two options

· Option 1: the user plane is still terminated at the H(e)NB-GW. The H(e)NB-GW need to know whether the E-RAB is for SIPTO@LN or not, e.g. an indication per E-RAB per UE
· Option 2: the user plane is not terminated at the H(e)NB-GW. The H(e)NB-GW only need to know the type of S-GW per UE. 
Option 1 may seems support the operator’s intention to terminate the user plane at the H(e)NB-GW, but it actually not true. First, the S-GW is the local standalone GW deployed in local home network. Second, the path management between the H(e)NB and local standalone GW is anyway needed since the GTP-U path between the local standalone GW and H(e)NB is always there to support SIPTO@LN. So there is no benefit for Option 1. Option 2 can make the handling in H(e)NB-GW more simple. The H(e)NB-GW only need to know the type of S-GW per UE. 
Observation #2: H(e)NB-GW need to know whether the selected S-GW is macro S-GW or local standalone GW.

The solutions are similar for H(e)NB and H(e)NB-GW. There are two solutions:

· Solution 1: H(e)NB/H(e)NB-GW are preconfigured with the information, e. g. IP address or IP address range, of the macro S-GW, or local standalone GW

This solution shall first ensure the macro S-GW and local standalone GW uses different private IP address or IP address range. This requires the close coordination between operators and local network administrators, e.g. enterprises. This also requires OAM effort to configure the H(e)NB/H(e)NB-GW. 

· Solution 2: MME indicates the type of S-GW, i.e. macro or local standalone, via S1 signaling

This solution does not have the restriction on IP address assignment for macro S-GW and local standalone GW. But it requires signaling changes to S1 interface, e.g. add a new flag in Initial Context Setup procedure. 
Proposal 1: RAN3 further analyze how RAN node knows whether the UE’s S-GW is a macro S-GW, or a local standalone GW.

3   Conclusion and Proposals
This contribution analyzed the user plane issues for standalone GW. Our proposals are:

Proposal 1: RAN3 further analyze how RAN node knows whether the UE’s S-GW is a macro S-GW, or a local standalone GW.
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