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Description of the issue
Per TS 23.401 [1], S1U — S5 tunnels are unique, i.e. there is a one-to-one mapping between a radio bearer and an S1 Bearer tunnel and a one-to-one mapping between an S1 Bearer tunnel and an S5/S8 bearer tunnel, as specified by section 4.7.2.2 of the spec as repeated below:
4.7.2.2
The EPS bearer with GTP-based S5/S8
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Figure 4.7.2.2-1: Two Unicast EPS bearers (GTP-based S5/S8)

An EPS bearer is realized by the following elements:

-
In the UE, the UL TFT maps a traffic flow aggregate to an EPS bearer in the uplink direction;

-
In the PDN GW, the DL TFT maps a traffic flow aggregate to an EPS bearer in the downlink direction;

-
A radio bearer (defined in TS 36.300 [5]) transports the packets of an EPS bearer between a UE and an eNodeB. If a radio bearer exists, there is a one-to-one mapping between an EPS bearer and this radio bearer;

-
An S1 bearer transports the packets of an EPS bearer between an eNodeB and a Serving GW;

-
An E-RAB (E-UTRAN Radio Access Bearer) refers to the concatenation of an S1 bearer and the corresponding radio bearer, as defined in TS 36.300 [5].

-
An S5/S8 bearer transports the packets of an EPS bearer between a Serving GW and a PDN GW;

-
A UE stores a mapping between an uplink packet filter and a radio bearer to create the mapping between a traffic flow aggregate and a radio bearer in the uplink;

-
A PDN GW stores a mapping between a downlink packet filter and an S5/S8 bearer to create the mapping between a traffic flow aggregate and an S5/S8 bearer in the downlink;

-
An eNodeB stores a one-to-one mapping between a radio bearer and an S1 Bearer to create the mapping between a radio bearer and an S1 bearer in both the uplink and downlink;

-
A Serving GW stores a one-to-one mapping between an S1 Bearer and an S5/S8 bearer to create the mapping between an S1 bearer and an S5/S8 bearer in both the uplink and downlink.
So there should not be two S1-U tunnels being linked up with a single S5 GTPU tunnel, at least not per [1]. But even though the tunnels should be unique, it may be possible for two such tunnels to exist, e.g. if a SGW reuses the same S1-U SGW TEID for a E-RAB while a UE reconnects before the S1-U tunnel for the old E-RAB has been released at the eNB. An example of such a scenario occurring is as follows:
1.     A UE is in RRC Connected state at an eNB and has assigned E-RAB(s) for a UE with S1-U TEID(s) for a SGW.

2.     The UE goes Idle due to RLF (reestablishment is not successful) and retries, i.e. the UE  initiates a RRC Connection (Service Request) which creates a new RRC connection to the same eNB.
3.     The same TEID that has already been assigned by the SGW for this UE E-RAB is reused.
4.    The MME needs to send to the same eNB both a UE CONTEXT RELEASE COMMAND message (to remove the old UE S1AP connection) and a INITIAL CONTEXT SETUP REQUEST message for the new S1AP connection.  If the MME does not ensure that the UE CONTEXT RELEASE COMPLETE msg for the first S1AP connection is received before sending the INITIAL CONTEXT SETUP REQUEST msg, then the eNB could see a conflict where the same TEID + IP Address for S1-U tunnels are being simultaneously assigned to two different UE contexts on the same eNB and SGW. 
From an eNB perspective, the occurrence of such a scenario should be treated as an error as GTPU TEIDs are to be unique on a per IP Path basis as described previously, i.e. between eNB and SGW IP Address pairs. The TEIDs need to be unique since the TEID distinguishes tunnels on the same IP Path. To avoid such a scenario from taking place, some options exist:

· The MME could ensure that it first releases the old UE context (and TEIDs) at the eNB before instantiating the new S1AP connection (and reusing the same TEIDs).  
· The SGW could ensure that a TEID+SGW IP Address is always unique, i.e. the SGW makes sure not to assign the same TEID+SGW IP Address to two or more S1-U tunnels and ensures the first TEID is properly released before reassigning it to a new tunnel.
· The eNB when it receives a E-RAB setup request with a TEID which is already in use on the S1-U Path at the eNB, then the new E-RAB setup request is denied. 
Given this scenario is rare, it is not necessary to require all MME’s to ensure they always first release the old UE context (and TEIDs) before instantiating the new S1AP connection. Instead, we propose to add as an abnormal condition that the eNB  fails the add of a new E-RAB (Initial Context Setup Req, E-RAB Setup Req, S1AP Handover Request) if the eNB detects that the UL SGW TEID is already in use for an existing tunnel on the eNB to the same SGW IP Address. An existing cause, e.g. Transport layer cause could be reused for this, but preferably a new cause code (e.g. multiple GTP-TEID instances) should be introduced to indicate the exact failure so the MME can make a proper decision given this scenario occurs. 
2
Conclusion and Proposal
This paper has discussed the possibility of a eNB receiving a request for a E-RAB with a S1-U SGW TEID and SGW IP addess pair which on acceptance would result in duplicate pairs existing. The conclusion is:

· It is proposed to specify that an abnormal condition be added in the appropriate procedural sections for this case. 
· It is proposed to specify that the eNB reports failure in an E-RAB to be setup case on detection of what would be a duplicate SGW TEID/IP pair. 
· A new cause (multiple GTP-TEID instances) is proposed to be added to indicate this failure. 
A CR specifying these proposals is provided in TDoc R3-111451 [2] in case they can be accepted.
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