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Introduction

In this contribution, the path management and message routing issues between the Serving GW and MME/SGSN and proposed that S11 TEID and S4 TEID of Serving GW should be separated for the ISR functionality,
Discussion on Path Management
In the sub-clause 5.7.3 Serving GW information storage of  TS23.401v8.2.0, S-GW allocates the same IP address and TEID for the S11 and S4 GTP-C interface for the ISR functionality.

The definition of “GTP path” is provided in the sub-clause 4.1 of TS 29.274:

A path is identified in each node with an IP address and a UDP port number. A path may be used to multiplex GTP tunnels.
If the SGW allocates the same IP address and TEID for the S11 and S4 GTP-C interface for the ISR functionality, the SGW will only one GTP path for the MME and the SGSN based on the GTP path definition. The path management for the SGW will have a lot of problems. For example, when the MME or SGSN initials a path management function and sends a ECHO REQUEST message to the SGW, in this Echo Request message, the MME or the SGSN includes “Recovery” IE to indicate its local Restart Counter value, the S-GW will compare this Restart Counter value with its pre-stored Restart Counter value, If no previous value was stored, the Restart Counter value received in the Echo Response shall be stored. If the pre-stored Restart Counter is from the SGSN, and current ECHO REQUEST message comes from the MME, and the MME and SGSN have different Restart Counter values, then the SGW consider the Peer, i.e. MME, is restarted and failure recovery function is initialled in the SGW. It is obvious that the decision of the SGW is wrong! If the MME or SGSN sends ECHO REQUEST in different sequence to the SGW to execute the path management function, the S-GW will think the path between the SGW and the MME/SGSN is failed and considers the MME/SGSN is restarted.
Maybe, there is a possible way to solve the above problem, the SGW stores two Restart Counter values, one is for the MME, another is for the SGSN, however, this needs to modify the GTPv2 path management function, and this modification is not acceptable.
If the SGW allocates a S11 interface GTP-C IP and TEID for the MME and allocates a S4 interface GTP-C IP and TEID for the SGSN, there is no path management problem above. The S11 GTP-C IP and TEID are independent with S4 GTP-C IP and TEID.

Discussion on GTP message Routing

GTP is a hop-to-hop protocol; GTP does not include the routing function because there is not address information in the GTP header. The GTP message is routed to other node by the routing function of the lower layer, i.e. UDP/IP layer.

When a PDN GW sends a GTP-C message to the SGW, the PGW GTP-C message is sent to the SAPI of the PGW GTP low layer serving this GTP protocol entity identified by the PGW TEID, and the low layer will route the GTP-C message to the SGW, illustrated in the figure 1, the SGW generates a GTP-C message to the MME or the SGSN, if the SGW allocates the same GTP-C IP and TEID for the S11 and S4 interface to the MME and SGSN,  when the SGW GTP-C message is sent to the SAPI of the SGW GTP low layer serving this GTP protocol entity identified by the SGW TEID, the problem is that the lower layer does not know how to route this SGW GTP-C message to which node, because there are two peer nodes associated with the SGW GTP-C IP address and TEID.  
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Figure 1: GTP Message Routing from PGW to MME/SGSN
If the SGW allocates the same GTP-C IP and TEID for the S11 and S4 interface to the MME and SGSN, when the SGW GTP-C message is sent to the SAPI of the SGW GTP low layer serving this GTP protocol entity identified by the SGW TEID, the SGW must provide additional parameters to instruct the lower layer how to select the target node, this will modify the interface between the GTP layer and path layer and introduces new functions.
Proposal

Based on the above discussion, the SA2 proposal that SGW allocates the same IP address and TEID for the S11 and S4 GTP-C interface for the ISR functionality has path management problem and new function between the GTP layer and path layer, and it is not acceptable. The SGW shall allocate a S11 interface GTP-C IP and TEID for the MME and allocates a S4 interface GTP-C IP and TEID for the SGSN, the S11 GTP-C IP and TEID are independent with S4 GTP-C IP and TEID, illustrated in figure 2.
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Figure 2: GTP Message Routing from PGW to MME/SGSN
A draft LS to SA2 to inform CT4’s conclusion is also proposed in C4-082087.
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