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Introduction

RAN3 had already intensively discussed the data forwarding issue for inter-RAT and intra-LTE Handover [2,7,8,9] and agreed on the working assumption to have the new functionality in R9 (using Huawei-CR R3-092608 as baseline)
The benefits of MME influence on data forwading in case of inter-RAT was already clarified [7]. The configuration of the core network connectivity between source and target may have some issue unknown by the source and target nodes but MME knows its [7].
Anyway some companies asked about the clarification of additional scenarious where MME influence is needed. This paper aims to provide such information.

This document focuses on some intra-LTE Handover scenarios where the MME influence on data forwad by the “Data Forwarding Not Possible” indicaton is beneficial. 
Discussion
· INTRA LTE/INTER PLMN HO (e.g. National Roaming, Network Sharing case)

For TEI-9, RAN3 clarified last meeting that the MME may not influence the bearer subject to data forwarding in case of X2 direct path availability e.g. X2 Handover.  It was common understand that MME may influence the handling of the data forwarding for the inter-RAT and intra-LTE HO cases when MME does not received the message indicating that a direct data path is available.  The MME may only influence the data forwarding when indirect path data forwarding occurs. This is usual the case of the national roaming where the X2 interface for the HO does not even exist.
The EPC like CN may have some network connectivity issue particularly in MME/S-GW serving relocation between two operators. This problem is emphases in case of network sharing. This case may be considered in analogy of an Inter-RAT-HO case [7]. The EPS connectivity issue is only known by the MME and MME will indicate to the target that data forwarding is not possible. 
· PER RAB INDICATION
The same as UMTS SRNS Relocation procedure that SGSN will decide which RABs are subject to data forwarding based on QoS load information and local policy can be also taken into account by the MME to decide, in indirect forwarding case only, whether there is data forwarding or not for a specific bearer e.g. real time QoS like VoIP or online gaming services for the intra LTE handover case.
If the MME decided that the E-RABs bearer, will not be subject to data forwarding, then the protocol indication, “Data Forwarding Not Possible,” will be provided on S1 AP protocol.  The target eNB may not include the Transport Layer resources associated to corresponding E-RABs indicated by the MME. This indication is provided per bearer to also keep the consistency with the legacy and previous specifications.
· Conclusion According to the clarifications above, it is proposed to RAN3 to agree per RAB “Data Forwarding Not Possible” indication to the target eNB for inter-RAT and intra-LTE (Inter PLMN) data forwarding 
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Annex: Inter-RAT Scenario [7]

For the inter-RAT the figure below is the preparation phase of UTRAN Iu mode to E-UTRAN.
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In step 5, target eNB shall allocate dedicated resource which is used for the data forwarding and inform target MME the DL GTP TEID IE and the DL Transport Layer Address IE within the E-RABs Admitted List IEs of the HANDOVER REQUEST ACKNOWLEDGE message for data forwarding.

However the bearers that will be subject to data forwarding (if any) are identified by the target MME in step 7, this means the target eNB will allocate dedicated data forwarding resources for all bearers which it can accept, but the target MME may decide there is no data forwarding for some bearers. Therefore target eNB will buffer data sent by the S-GW while waiting for packets to be forwarded from the old RAN node, but those packets never arrive from the old RAN node because target MME decides there is no data forwarding for this bearer which will cause severe problem and unnecessary resource waste in eNB for the bearers which have no data forwarding.

To fix the above problem, the "data forwarding not possible" indication is introduced at Step 5 to avoid the misalignments between eNB and MME for the data forwarding and this concept was already accepted by SA2. 
The focus is MME should involve into the data forwarding decision during inter-RAT handover considering the below cases:

· MME may decide which bearers will be subject to data forwarding based on the configuration considering the core network data forwarding connectivity between source and target. If the data forwarding connectivity between source and target is unavailable, e.g. no data forwarding connectivity between source and target S-GW, there would be no data forwarding possible.
· In GPRS system, SGSN will decide which RABs are subject to data forwarding based on QoS: "The old SGSN decides the RABs to be subject for data forwarding based on QoS, and those RABs shall be contained in RABs subject to data forwarding" (23.060, 6.9.2.2.1 step 6). So MME deciding which bearers are subject to data forwarding during the Inter-RAT handover is not a new concept but rather keep consistent with the CN handling for GPRS. 
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