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1. Problem identification
Currently, GTPv2 spec does not specify the TEID-C handling during the Indirect Data Forwarding in a clear and optimal way. The figure below from 3GPP TS 23.401 illustrates the matter in general for all flavors of handovers.
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The quoted steps 4 to and 8 below were simplified by graying out irrelevant parts and commented to illustrate the handling of Create Indirect Data Forwarding Tunnel procedure when SGW is relocated, but MME stays the same:
4.
If the MME has been relocated, the target MME verifies whether the source Serving GW can continue to serve the UE. If not, it selects a new Serving GW as described in clause 4.3.8.2 on "Serving GW Selection Function". If the MME has not been relocated, the source MME decides on this Serving GW re-selection.


If the source Serving GW continues to serve the UE, no message is sent in this step. In this case, the target Serving GW is identical to the source Serving GW.

If a new Serving GW is selected, the target MME sends a Create Session Request (bearer context(s) with PDN GW addresses and TEIDs (for GTP-based S5/S8) or GRE keys (for PMIP-based S5/S8) at the PDN GW(s) at the PDN GW(s) for uplink traffic) message to the target Serving GW. The target Serving GW allocates the S‑GW addresses and TEIDs for the uplink traffic on S1_U reference point (one TEID per bearer). The target Serving GW sends a Create Session Response (Serving GW addresses and uplink TEID(s) for user plane) message back to the target MME.
At this point the MME and the target SGW have exchanged own TEID-C values, but the TEID-C's are not specific to indirect data forwarding.
5.
The Target MME sends Handover Request (EPS Bearers to Setup, AMBR, S1AP Cause, Source to Target transparent container, Handover Restriction List) message to the target eNodeB. This message creates the UE context in the target eNodeB, including information about the bearers, and the security context. For each EPS Bearer, the Bearers to Setup includes Serving GW address and uplink TEID for user plane, and EPS Bearer QoS. Handover Restriction List is sent if available in the Target MME; it is described in clause 4.3.5.7 "Mobility Restrictions".


S1AP Cause indicates the RAN Cause as received from source MME.


The target eNodeB sends a Handover Request Acknowledge (EPS Bearer Setup Result, Target to Source transparent container) message to the target MME. The EPS Bearer Setup Result includes a list of rejected EPS bearers and a list of addresses and TEIDs allocated at the target eNodeB for downlink traffic on S1‑U reference point (one TEID per bearer) and addresses and TEIDs for receiving forwarded data if necessary. If the UE‑AMBR is changed, e.g. all the EPS bearers which are associated to the same APN are rejected in the target eNodeB, the MME shall recalculate the new UE-AMBR and signal the modified UE‑AMBR value to the target eNodeB.

6.
If indirect forwarding applies and the Serving GW is relocated, the target MME sets up forwarding parameters by sending Create Indirect Data Forwarding Tunnel Request (Cause, target eNodeB addresses and TEIDs for forwarding) to the Serving GW. Cause indicates that the bearer(s) are subject to data forwarding. The Serving GW sends a Create Indirect Data Forwarding Tunnel Response (target Serving GW addresses and TEIDs for forwarding) to the target MME. If the Serving GW is not relocated, indirect forwarding may be set up in step 8 below.
For this point in time, GTPv2 spec hints that in this case (a) the TEID in the GTP-C header (i.e. target SGW's TEID-C) shall be set to 0 and (b) MME shall send IMSI and own TEID-C with the message.
7.
If the MME has been relocated, the target MME sends a Forward Relocation Response (Cause, Target to Source transparent container, Serving GW change indication, EPS Bearer Setup Result, Addresses and TEIDs) message to the source MME. In case of indirect forwarding is used this message includes Serving GW Address and TEIDs for indirect forwarding (source or target). Serving GW change indication indicates a new Serving GW has been selected.

8.
If indirect forwarding applies, the source MME sends Create Indirect Data Forwarding Tunnel Request (Cause, addresses and TEIDs for forwarding) to the Serving GW. In case the Serving GW is relocated it includes the tunnel identifier to the target serving GW. Cause indicates that the bearer(s) are subject to data forwarding.


The Serving GW responds with a Create Indirect Data Forwarding Tunnel Response (Serving GW addresses and TEIDs for forwarding) message to the source MME.
For this point in time, GTPv2 spec is not quite clear. One of the interpretations could be that in this case (a) the TEID in the GTP-C header (i.e. source SGW's TEID-C) shall be set to the value that is not specific to indirect data forwarding  and (b) MME might not send IMSI and own TEID-C with the message. It is not clear what would be the advantage of having MME / target SGW behaviour in step 6 different from MME /source SGW behaviour in step 8.
Another drawback of such interpretation of the ambiguity is that the CP indirect forwarding tunnel will remain at the SGW even after the ordinary tunnels are removed. That is, SGW's TEID-C has to be reserved solely for the indirect forwarding tunnel, because it will no longer used for any ordinary bearer. 
2. Possible solution
It is proposed to consider the following adjustments for fixing the problem:

1. MME may send IMSI and own TEID-C with any Create Indirect Data Forwarding Tunnel Request message. In order to maintain backward compatibility, if MME does not send these IEs, the SGW uses existing TEID-C also for indirect data forwarding purposes.

2. SGW may send own TEID-C with any Create Indirect Data Forwarding Tunnel Response message. In order to maintain backward compatibility, if SGW does not send this IE, the MME uses existing TEID-C also for indirect data forwarding purposes.

3. Proposal
It is proposed to agree on the above solution and review Rel-8 and Rel-9 CRs that implement such a solution (in C4-093042 and C4-093043, respectively).
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