3GPP TSG-RAN WG3 Meeting #65bis 
(
R3-092197
Miyazaki, Japan, 12th – 15th Oct 2009
Agenda item:

 21
Source:
Huawei
Title:
I-RAT and intra-LTE Handovers Data forwarding 
Document for:

Discussion and Approval
1
Introduction
RAN3 has highlighted a misalignment between Rel-8 SA2 stage 2 [1] and RAN3 Rel-8 stage 3 specifications [2] on I-RAT Data forwarding.

During RAN3#65, RAN3 has technically endorsed the introduction of a data forwarding indication for inter-RAT handover to E-UTRAN [3].
However, several compagnies have expressed different views on the specification alignment and RAN3 has asked some guidance from SA2 [4] to RAN.
SA2 answered to RAN that the feature is included in their Rel-8 version of the specification, which is frozen, and asked RAN to take a decision regarding the feature in release 8 [5]: “To make release 8 consistent, either the RAN3 CRs need to be agreed or the SA2 will need to remove the functionality from the Rel-8 version of 23.401.”

In RAN#45, RAN asks SA2 to remove this functionality from their stage 2 specification for Rel-8 in order to ensure consistency among stage 2 and stage 3 [6].

Further discussions showed that there exists the opinion that the applicability of the “Data forwarding not possible” indication should be extended to the intra-LTE HO case as well. RAN is of the opinion, that protocol solutions covering the inter-RAT and intra-LTE case shall be considered within RAN3 [6].

The discussion is focusing now on rel-9. The document summarizes first some issues on I-RAT Data Forward and shows some benefit on intra-LTE Handover of the MME influence on data forwad by the “Data Forwarding Not Possible” indicaton. Then the document presents the difference between the new CR proposal [7] and the CR technically endorsed by RAN3 in last meeting [3]  

2
Discussion
. 
This document analyzes the need for MME to involve the data forwarding decision.

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. 

During previous discussion we did not touch the intra-LTE handover, but actually the same concept and solution can be easily extended to the intra-LTE handover case and the above analysis also applied to the intra-LTE case. Furthermore considering the future enhancement QoS, load information and local policy can be also taken into account by the MME to decide whether there is data forwarding or not for a specific bearer. This allow the same behaviour in the target eNB independently for the handover type (inter-RAT or intra-LTE)
During the last RAN3 meeting a CR was technically endorsed for inter-RAT [3] as following proposal:

After all necessary resources for the admitted E-RABs have been allocated the target eNB generates the HANDOVER REQUEST ACKNOWLEDGE message. The target eNB shall include in the E-RABs Admitted List IE the E-RABs for which resources have been prepared at the target cell. The E-RABs that have not been admitted in the target cell shall be included in the E-RABs Failed to Setup List IE.

For each bearer that target eNB has decided to admit and for which DL forwarding IE is set to "DL forwarding proposed", the target eNB may include the DL GTP-TEID IE and the DL Transport Layer Address IE IE within the E-RABs Admitted List IEs IE of the HANDOVER REQUEST ACKNOWLEDGE message indicating that it accepts the proposed forwarding of downlink data for this bearer.

In case of intra-system handover, if the HANDOVER REQUEST ACKNOWLEDGE message contains UL GTP-TEID IE and UL Transport Layer Address IE for a bearer in E-RABs Admitted List IE then the target eNB requests forwarding of uplink data for this bearer.
In case of inter-system handover from UTRAN or GERAN, if the HANDOVER REQUEST message contains the Data Forwarding Not Possible IE associated with a given E-RAB within the E-RABs To Be Setup List IE then the target eNB may decide to not include the DL GTP-TEID IE and the DL Transport Layer Address IE within the E-RABs Admitted List IEs IE of the HANDOVER REQUEST ACKNOWLEDGE for that E-RAB.

If the Request Type IE is included in the HANDOVER REQUEST message then the target eNB should perform the requested location reporting functionality for the UE as described in section 8.11.

In order to allows to the MME to influence the handling of the data forwarding for inter-RAT and intra-LTE we proposed the following change on previous proposition, this proposition is aligned with the previous CR technically endorsed by RAN3 [3]:

After all necessary resources for the admitted E-RABs have been allocated the target eNB generates the HANDOVER REQUEST ACKNOWLEDGE message. The target eNB shall include in the E-RABs Admitted List IE the E-RABs for which resources have been prepared at the target cell. The E-RABs that have not been admitted in the target cell shall be included in the E-RABs Failed to Setup List IE.

If the HANDOVER REQUEST message contains the Data Forwarding Not Possible IE associated with a given E-RAB within the E-RABs To Be Setup List IE then the target eNB may decide to not include the DL GTP-TEID IE and the DL Transport Layer Address IE within the E-RABs Admitted List IEs IE of the HANDOVER REQUEST ACKNOWLEDGE for that E-RAB.
For each bearer that target eNB has decided to admit and for which DL forwarding IE is set to "DL forwarding proposed", the target eNB may include the DL GTP-TEID IE and the DL Transport Layer Address IE IE within the E-RABs Admitted List IEs IE of the HANDOVER REQUEST ACKNOWLEDGE message indicating that it accepts the proposed forwarding of downlink data for this bearer.

In case of intra-system handover, iIf the HANDOVER REQUEST ACKNOWLEDGE message contains UL GTP-TEID IE and UL Transport Layer Address IE for a bearer in E-RABs Admitted List IE then the target eNB requests forwarding of uplink data for this bearer.
In case of inter-system handover from UTRAN or GERAN, if the HANDOVER REQUEST message contains the Data Forwarding Not Possible IE associated with a given E-RAB within the E-RABs To Be Setup List IE then the target eNB may decide to not include the DL GTP-TEID IE and the DL Transport Layer Address IE within the E-RABs Admitted List IEs IE of the HANDOVER REQUEST ACKNOWLEDGE for that E-RAB.

If the Request Type IE is included in the HANDOVER REQUEST message then the target eNB should perform the requested location reporting functionality for the UE as described in section 8.11.

This change are reflected in the contribution [7]
3
Conclusions
This document summarizes the discussion on MME influence for data forwarding for inter-RAT (SGSN decision and connectivity issue) and benefit for intra-RAT (QoS enhancement and Policy). 
We kindly ask to RAN3 to discuss the MME influence for data forwarding in rel-9 context.

If RAN3 is agreed to provide the “Data Forwarding Not Possible” indication to the target eNB, to let the target eNB takes the final decision for inter-RAT and intra-LTE data forwarding, then we proposes to the corresponding CR [7].

Huawei will be the volunteer to respond to LS in from RAN [6].
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