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Abstract of the contribution: Enhanced X2 based handover when a UE is connected to multiple SGWs simultaneously. 
Introduction
The WID for “Study on Architecture and Security for Next Generation System” (SP-160227) states that 
· Proposals for the new architecture can be based on an evolution of the current architecture or based on a “clean slate” approach.
Hence, this solution proposes to enhance the existing EPC architecture to support simultaneous connections of a UE to multiple SGWs and PGWs with different PDN networks as shown in Fig. 6.3.x.x. For example, SGW1/PGW1 are placed close to the UE and connected to specific PDN network which serves specific services and other SGW2/PGW2 placed in central location and connected to different PDN network which serve different services. In this context, when a UE is moving between the eNodeBs (eNBs), the active S1-U bearers with SGW1 and SGW2 need to be updated. In order to support the multiple SGWs update simultaneously, the current MME needs to be enhanced which is called as MME* in the below figure.  
In MM KI, MM_WT_#4 studies connected mode mobility and assignment of CP and UP network functions (as needed) and a related MM procedure. This study includes the intra/inter-RAT mobility scenarios. 
NOTE: The solution description refers to EPC network elements. In the NextGen system, the CP and UP network functions notations can be mapped to the EPC network elements (i.e. MME, SGW and PGW).


Figure 6.3.x.x X2-based handover with multiple Serving GWs   
Proposal
The text below is proposed for inclusion in TR 23.799.
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6.3.x	Enhanced X2-based handover for multiple parallel sessions with multiple SGWs        
This solution applies to Key Issue 3: Mobility management, specifically on connected mode mobility in the intra RAT mobility scenario when a UE has multiple parallel PDN connection with different S/PGWs.
[bookmark: _Toc453184218]6.3.x.x	Architecture description
The solution proposed in this section enhances the current EPC architecture to support the case of a UE having multiple parallel PDN connections with different S/PGWs. For instance, the UE is connected to SGW1 and SGW2 with different S1-U interfaces from an eNodeB (eNB). The two PDN connections are connected to different PDN networks which are terminates in different PGWs as shown in Fig 6.3.x.x. The current MME needs to be enhanced in order to support UE mobility in this scenario, thus it is indicated as MME*. In addition, in order to differentiate the S11 interfaces related to each PDN connection, the MME* allocates unique E-RAB IDs for each SGW. Moreover, the eNB allocates one S1-U bearer identifier (e.g. TEID) for each E-RAB ID and forwards it to the MME*. Thus, the MME* can distinguish which S1-U bearer belongs to which SGW by the E-RAB IDs. 
Editor’s note: Any other enhancements needed in the MME* to support multiple PDN connections related to the same UE is FFS.

 
Figure 6.3.x.x X2-based handover with multiple Serving GWs
In this proposed solution, when a UE moves across the eNBs, the MME* will update the active S1-U bearers path towards the target eNB, which is similar to an X2-based handover. The change required in the current X2-based handover is that the MME* needs to update the S1-U interface in two different SGWs instead of one SGW.    
Editor’s note: whether other EPC nodes/interfaces are subject to enhance is FFS  
[bookmark: _Toc453184265]6.3.x.x	Function description
A high-level X2-based handover signalling flow for this solution is provided in the figure below. The procedure is used to handover a UE from source to target eNB without SGWs relocations.



Figure 6.3.x.x: Handover with multiple parallel PDN session.
In the initial situation the UE has two active PDN connections, one traversing an eNB, SGW1 and PGW1, the second traversing the same eNB, but different SGW2 and PGW2. The UE performs a handover procedure from the eNB, hereby referred as source eNB, and a target eNB. Figure 6.3.x.x shows in dotted line the paths followed by downlink and uplink data before, during, and after the handover execution. 
Note: Details of handover preparation and execution messages between the source and target eNBs will be discussed in RAN working groups.
The handover completion phase consists of the following steps:
1. The target eNB sends a Path Switch Request message to the MME* to inform that the UE has changed cell, including the TAI+ECGI of the target cell and the list of EPS bearers to be switched. In this message, it includes the target eNB address, list of EPS bearer IDs and TEIDs for downlink user plane for the accepted EPS bearers.
2. The MME* identifies the connected SGWs with the list of EPS bearers and sends a Modify Bearer Request (target eNB address and TEIDs for downlink user plane for the accepted EPS bearers) message to each SGW (i.e. SGW1 and SGW2) for each PDN connection where the bearer has been accepted by the target eNB. MME* also includes any changes of, e.g., the UE location or Time Zone in this message.
Editor’s note: Details of the MME* required functions and EPS bearer mapping with SGWs is FFS. 
3. This step defined in TS 23.401, clause 5.5.1.1.2 is optional. For example, when the SGWs received any changes of, e.g., the UE location or Time Zone, from the MME* in step 2, SGWs update the respective PGWs by sending the Modify Bearer Request message. 
4. The SGW starts sending downlink packets to the target eNB using the newly received eNB address and TEIDs. A Modify Bearer Response message is sent back to the MME*. 
5. In order to assist the reordering function in the target eNB, each SGW shall send one or more "end marker" packets on the old path immediately after switching the path as defined in TS 36.300, clause 10.1.2.2.
6. The MME* confirms the Path Switch Request message with the Path Switch Request Ack message. If the UE AMBR is changed, e.g. all the EPS bearers which are associated to the same APN are rejected in the target eNB, the MME shall provide the updated value of UE AMBR to the target eNB in the Path Switch Request Ack message.
7. By sending a Release Resource message the target eNB informs success of the handover to source eNB and triggers the release of resources. Note: details will be discussed in RAN groups.  
Editor’s note: MME*, SGW and PGW function in the NextGen system is FFS.
Editor’s note: Other required procedure after the handover procedure e.g. TAU details will be FFS.
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