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1   Introduction 
Last RAN3 meeting discussed SIPTO@LN PDN with standalone GW, but did not reach an agreement. This contribution analyzes the impacts, and proposes a way forward. 
2   Detailed Analysis 
2.1   SIPTO@LN and Dual Connectivity
The SIPTO at the Local Network function enables an IP capable UE connected via a (H)eNB to access a defined IP network (e.g. the Internet) without the user plane traversing the mobile operator's network. With SIPTO@LN, the operators get the benefit since the user traffic does not need to traverse the operator’s core network. The end-users also get the benefit due to the short routing path for the user traffic which can improve the end-to-end delay. 
E-UTRAN supports Dual Connectivity (DC) operation whereby a multiple Rx/Tx UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in two eNBs connected via a non-ideal backhaul over the X2 interface. Among the three bearer options, SCG bearer can avoid upgrading MeNB’s backhaul link, since the GTP-U tunnel is setup directly between SeNB and SGW. 
By introducing SIPTO@LN support in DC, the operator and end user can fully enjoy the benefits of both Dual-Connectivity and SIPTO@LN, i.e. avoid user plane go through operator’s core network while using the multiple Rx/Tx of DC.  
2.2   Analysis in Rel-12

In Rel-12, SA2 actually analyzed the impact to SIPTO@LN with standalone GW for DC, and provided the answer to RAN3 in ([2]):

9. SA2 understands there is no discussion in RAN TR 36.842 to support LIPA/SIPTO for the dual connectivity operation.  SIPTO above RAN and SIPTO@ Local Network with standalone combined GW is not impacted by this feature.
Observation 1: SA2 concluded SIPTO@LN with standalone GW is not impacted by Dual-Connectivity. 
2.3   How to support SIPTO@LN with standard GW in DC
According to ([3]), the main procedures for SIPTO bearer activation in DC consist of:
Step 1: The MeNB reports its LHN ID to the MME at each idle-active transition and each UL NAS transport.

Step 2: The UE sends SIPTO bearer activation request message to the MME. The MME decides to configure SIPTO bearer for the UE based on the eNB capability (received LHN ID) and UE subscription information.
Step 3: The MME sends bearer setup related message e.g. ERAB Setup Request to the MeNB.
Step 4: For SIPTO bearer, the MeNB needs to select the SeNB in the same local home network with the MeNB to configure the bearer.
Step 5: MeNB sends bearer setup response message to the MME.
A possible call flow based on is shown as below:
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Figure 1 – Possible call flow to support SIPTO@LN with standalone GW in DC
The proposed changes are not used to request a SIPTO@LN PDN connection, which is already supported in Rel-12. Instead, these changes are used to prevent the scenario, i.e., MeNB add a SeNB not connect to the same local home network. Before we discuss these changes, it is worthy to check current status and identify the benefits for the proposed changes. In hereafter, the proposed changes (e.g. as described in [3]) is named as Rel-13 based solution. 

If not considering the different local home networks, SIPTO@LN with Standalone GW can be supported for Dual-Connectivity without any stage-3 changes to current Rel-12 specification. (Stage-2 may require a small clarification for DC, but this can be discussed later.) A possible call flow is shown as below, which aligns with SA2 analysis ([2]). 
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Figure 2 – example to support SIPTO@LN with standalone GW based on Rel-12
Observation 2: if not considering different local home networks, SIPTO@LN with Standalone GW can be supported for Dual-Connectivity based on Rel-12 specification.
During the discussion in last RAN3 meeting, two concerns were raised for Rel-12 based solution. 
· Concern #1: the SeNB may not have “IP connectivity” with the standalone GW. 
First, it is unclear on what the “IP connectivity” is. GTP-U is transmitted over UDP/IP, which uses a connectionless transmission model. It does not require a connection setup procedure between two GTP-U endpoints. On the other hand, the SeNB anyway need to be able to connect to the standalone GW for mobility reason, for example, a UE has SIPTO@LN PDN connection in MeNB, then the UE is HO to the SeNB. According to current X2 HO (Figure 5.5.1.1.2-1, TS23.401), SeNB can send the IP packets to the Standalone GW before the SGW is relocated. So this concern is not valid.  
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Figure 5.5.1.1.2-1: X2-based handover without Serving GW relocation
· Concern #2: this may not align with SA2 requirement that SIPTO@LN PDN connection shall be deactivated when the UE moves out of the serving eNB’s coverage. 
As long as the S1-C is terminated at the MeNB, the SA2 principle is still kept. From the MME’s perspective, the UE is still in the MeNB’s coverage, and there is no change to the UE’s position. Any policy control and charging control are not affected. This concern is also not valid. So it is questionable whether it is really need to prevent the scenario that MeNB add a SeNB not connecting to the same local home network.
So far, there is no valid issue identified for the Rel-12 based solution. The Rel-12 based solution actually introduces some benefits that cannot be provided by the Rel-13 based solution. 
· Benefits to operators: no upgrade is needed for MeNB/SeNB/MME. 
· Benefits to end users: Just like Rel-12 Dual-Connectivity, MeNB can add any SeNB for the UE. The SIPTPO@LN PDN connection can fully use Dual-Connectivity. User Experience is improved
· Benefits to vendors: No new development is needed for eNB vendors and MME vendors.
On the other hand, Rel-13 based solution affects the operators, end-users and vendors:

· For Operators: operators have to upgrade MeNBs, SeNBs and MMEs, but they cannot fully enjoy the benefit of SIPTO@LN and Dual-Connectivity. If the operators only upgraded a few SeNBs, it will largely affect the SIPTO and DC. The SIPTO@LN PDN connection is either used without DC or with DC but only use Split bearer or MCG bearer, or MeNB can use any bearer options of DC, but without SIPTO@LN. 
· For end-users, MeNB may not be able to add SeNB for the UE with a SIPTO@LN PDN connection. In an extreme case, when there is no SeNB upgraded to Rel-13, the MeNB cannot add any SeNB even it has good signal and available radio resource. This will totally loss the benefit of Dual-Connectivity. The user experience will be seriously affected. 

· For vendors, the eNB vendors and MME vendors need to have new development. 
Traditionally, changes are used to introduce a new feature that can benefit operators or end users. If SIPTO@LN can be fully used in DC based on Rel-12 specification, it is questionable why need to introduce changes to eliminate this feature. All the proposed Rel-13 changes are just used to prevent certain questionable scenario. 
Observation 3: there is no valid issue identified for Rel-12 based solution. 
Observation 4: the proposed Rel-13 changes are not used to request a SIPTO@LN PDN connection with standard GW. Instead, these changes are used to prevent certain questionable scenario, at the cost of the benefits that are already provided by Rel-12 based solution. 
Proposal: We would like to ask RAN3 to consider the analysis and decide whether it is really needed to introduce changes to prevent certain questionable scenario, at the cost of benefits that are already provided by Rel-12 based solution.

3   Conclusion and Proposals

This contribution analyzed how to support SIPTO@LN with standalone GW in Dual-Connectivity. Our observations and proposals are:
Observation 1: SA2 concluded SIPTO@LN with standalone GW is not impacted by Dual-Connectivity. 
Observation 2: if not considering different local home networks, SIPTO@LN with Standalone GW can be supported for Dual-Connectivity based on Rel-12 specification.
Observation 3: there is no valid issue identified for Rel-12 based solution. 

Observation 4: the proposed Rel-13 changes are not used to request a SIPTO@LN PDN connection with standard GW. Instead, these changes are used to prevent certain questionable scenario, at the cost of the benefits that are already provided by Rel-12 based solution. 
Proposal: We would like to ask RAN3 to consider the analysis and decide whether it is really needed to introduce changes to prevent certain questionable scenario, at the cost of benefits that are already provided by Rel-12 based solution.
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