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Abstract of the contribution: The contribution proposes to solve the PMIP issues when PMIP is used at S5/S8 at S-GW relocation into 23.402
1 Introduction

The inter-eNB handover procedure with the S-GW relocation and with/without the MME relocation is defined in 23.401. The inter-eNB handover procedure with S-GW relocation and with/without MME relocation when PMIP is used at S5/S8 reference point is defined in 23.402 section 5.7.1. However that section needs some updates and corrections.
When PMIP is used as S5/S8 reference point, the inter-eNB handover procedure has two PMIP issues: 

· LMA may drop UL packets received from a MAG different than the one referenced in the MN BCE, e.g.:

· LMA may drop UL packets from the source MAG after LMA accepts a PBU from the target MAG
· LMA may drop UL packets from the target MAG that has not yet sent a PBU to update the MN BCE.
· The target MAG should not send UL packets before receiving PBA from LMA

The contribution discusses the PMIP issues and proposes alternative solutions.

2 Discussion

2.1 S-GW relocation without MME relocation

Figure 1 is the S-GW relocation without MME relocation procedure when GTP is used at S5/S8 reference point as defined in 23.401. This procedure is used to handover a UE from a source eNB to a target eNB when the MME is unchanged and the MME decides that the S-GW is to be relocated. The presence of IP connectivity between the source S-GW and the source eNB, between the source S-GW and the target eNB, and between the target S-GW and target eNB is assumed.

After the target eNB receives the UE, downlink packets are forwarded from the source eNB to the target eNB. The uplink packets are forwarded from the target eNB to the source S-GW. The downlink user plane is switched after the P-GW receives the Update Bearer Request message, step 3a. The uplink user plane is switched later when the target eNB receives the Path Switch Request Ack message, step 5. 

This procedure requires the P-GW to accept UL packets from the source S-GW after user plane is switched. This is not a problem when GTP is used at S5/S8 reference point.

When PMIP is used at S5/S8 reference point, this requires that the LMA function should not do CoA check when receiving UL packets from a trusted MAG. The PMIP draft does not prevent the old MAG to continue sending UL packets and the LMA to continue processing it after a new PBU accepting. 
In EPS, it is assumed that the P-GW and the S-GW are located within the same security trusted zone. The traffic between LMA and MAG is secured including roaming. Therefore the CoA check at LMA is not necessary. 
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Figure 1 Inter eNB handover without MME relocation, with Serving GW relocation
2.2 S-GW relocation with MME relocation

Figure 2 is the S-GW relocation with MME relocation procedure when GTP is used at S5/S8 reference point as defined in 23.401.

After the handover command is sent to the UE, the downlink packets are forwarded from the source eNB to the target eNB. Once the UE arrives in the target eNodeB, the uplink packets are sent from the target eNB to the target S-GW then on to the P-GW before the P-GW receives the Update Bearer Request message, step 16a. The downlink user plane is switched at the P-GW only after receiving the Update Bearer Request message, step 16a. 

This requires that the target S-GW should be able to send UL packets before receiving the Update Bearer Response message from P-GW. And the P-GW should be able to receive UL packets from the target S-GW before the Update Bearer Request message is received. When GTP is used at S5/S8 reference point, this is not an issue.

When PMIP is used at S5/S8 reference point, this requires that the LMA function should accept UL packets from a trusted MAG before receiving a PBU from this MAG and the target MAG should be able to send UL packets before PBA is received.
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Figure 2 Inter eNB handover with MME relocation

2.3 Unique GRE key

As defined in 23.402, the PMIP-based interfaces (S5, S8b, S2a, and S2b) shall support Generic Routing Encapsulation (GRE) RFC 2784 [23] including the Key field extension RFC 2890 [24].

When S-GW relocation with MME relocation, the GRE key must be forwarded to the target S-GW in order to send the UL packets before the PBU/PBA exchanging. This requires the GRE key for the reverse direction must be unique within P-GW for a UE-PDN connection. And this also requires the S-GW to send the GRE key to the MME after PBU/PBA exchanging at bearer establishment. Then at CN node relocation, the UL traffic GRE key is forwarded from the old MME to the new MME and then on to the target S-GW. 
3 Proposal

This contribution proposes a solution based on the following principles:
· Adding the uplink GRE key transferring mechanism, and a clarification that the UL GRE key must be unique for a UE-PDN connection.
· Adding a clarification at 3GPP that the P-GW LMA function shall be able to accept UL packets from any trusted S-GW MAGs without enforcing that the source IP address must match the CoA in the MN BCE. 

· Adding a clarification at 3GPP that the S-GW MAG function shall be able to send UL packets before sending the PBU or before receiving the PBA.
Two CRs against TS 23.401 and TS 23.402 in tdocs S2-080090 and S2-080091 capture the implementation of the above changes.

CR proposed against TS 23.402 in tdoc S2-080387 “GRE Key Exchange Using PMIP” capture the GRE key clarification.

The above principles’ are then applied to the CDMA Interworking flows in order to provide consistent system behaviour for PMIP based EPS in S2-080475. 
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UL packets from target S-GW arrived here
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