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Introduction
The aim of this paper is to analyse the the intra-LTE handover during the preparation phase when triggered via the S1 interface. In particular the handling of bearer lists as provided by the target eNB in Handover Request Acknowledge and  Handover Command in order to provide answers to the remaining open issues, which are listed in TS 36.413: 

How to handle data forwarding ?How to control data forwarding ? .
The question was raised many meetings ago as to whether the EPC is allowed to manipulate TNL addresses (in particular TEIDs) provided in the Handover Command needs to be answered too. 

2
Discussion

2.1
Open Issues
The following points were discussed quite long within RAN3 meetings:

· Open issue 1: Which node is allowed to decide for bearers to be subject for data forwarding? 

· Open issue 2: Is the EPC allowed to manipulate TEIDs and if yes under which circumstances?

2.2

Decision for which SAE bearer(s) data forwarding applies

For S1 initiated handovers (within SAE/LTE with MME only relocation or MME/Serving GW relocation, for IRAT when the SAE/LTE system is the source system) the source eNB receives in the HANDOVER COMMAND the SAE bearer subject to data forwarding list and the SAE bearer to be release list. 

These lists are available for all S1 initiated handover independent of the target system (SAE/LTE, GERAN A/Gb, UTRAN) in the source eNB.

Regarding the question which node take the decision for which SAE bearer(s) in the SAE bearer subject to data forwarding list data forwarding applies the following statement can be found in TS 23.401 §5.5.1.2:

The source eNodeB decides which of the EPS bearers are subject for forwarding of packets from the source eNodeB to the target eNodeB. The EPC does not change the decisions taken by the RAN node. 

This sentence uniquely clarifies that’s the source eNB which take the decision and not an EPC node.

Whether packet forwarding take place either directly from the source eNodeB to the target eNodeB, or indirectly from the source eNodeB to the target eNodeB via the source and target Serving GWs (or if the Serving GW is not relocated, only the single Serving GW) is also an internal decision the eNBs has to determine.

2.3
Manipulation of TNLs in the EPC

For S1 initiated intra-LTE handovers (MME only or MME/S-GW relocation) and for handovers towards 3GPP RATs the EPC receives two lists from the target system (SAE/LTE, other RAT): 

-
the SAE-bearer-to-be-Setup-list:
indicating SAE beaerer(s) for which resources are available in the target RAN) and 

-
the SAE-bearer-Failed-to-Setup-list:
indicating SAE beaerer(s) for which resources are not available in the target RAN. 

Note:
In case the target system is GERAN A/Gb or UTRAN the mentioned lists needs to be translated first. Lets assume this was already performed in the source EPC. 

For S1 handover within SAE/LTE the TNL addresses (IP address and TEIDs from the target eNB) are included for each SAE bearer listed in the SAE-bearer-subject-to-data-forwarding-list, i.e. for each SAE bearer the target eNB allocated forwarding resources. 

The SAE bearers which are subject to data forwarding are all SAE bearer(s) which where provided in the SAE bearer to be Setup list provided in the Handover Request ACK message. 

2.3.1
Direct and indirect Forwarding for intra-LTE HO

Manipulation of the content of the  SAE-Bearer-subject-to-data-forwarding-list can treated along the statements in 23.401 §5.5.1.2 regarding direct and indirect forwarding:

The availability of a direct forwarding path is determined in the source eNodeB and indicated to the source MME. If X2 connectivity is available between the source and target eNodeBs, a direct forwarding path is available.

If a direct forwarding path is not available, indirect forwarding may be used. The MMEs (source and target) use configuration data to determine whether indirect forwarding paths are to be established. Depending on configuration data, the source MME determines and indicates to the target MME whether indirect forwarding paths should be established. Based on this indication and on its configuration data, the target MME determines whether indirect forwarding paths are established.

In case of direct forwarding (X2 TNL connectivity is available between source and target eNB, direct forwarding path) the TEIDs given in the SAE bearer subject to data forwarding list remain unchanged as provided from the target eNB, i.e. the EPC doesn’t manipulate TEIDs. 

In case of indirect forwarding the forwarding path needs to be switched via the source (- and target) S-GW and hence the source MME provides within the HO Command message the TNL information for data forwarding as provided by the target MME with the TNL addresses and respective TEIDs of the (source) Serving GWfor each the SAE bearer subject to data forwarding. So, the TNL information for forwarding has changed compared to the one originally provided in the HO Request Ack message.

2.3.2
Direct and indirect Forwarding for HO to inter-3GPP RAT

The same principle should apply for the Inter-3GPP RAT handover :

In case of direct forwarding the MME provides the received node addresses and TEIDs from the target system in the SAE bearer subject to data forwarding list (same approach as in SAE/LTE). 

In case of indirect forwarding the MME uses the TNL addresses and TEIDs from the the source S-GW(s). 

2.3.3
Abnormal Case for indirect forwarding

In case the Serving GW doesn’t support data forwarding, and a direct path doesn’t exist, the MME shall respond to HO Required with a Handover Failure message including an appropriate cause value (which should be provided only after it became apparent that indirect fowarding paths are needed at all). 
3
Proposal

It is proposed to discuss the paper and to agree on the outlined principles:

· From section 2.2: It is the source eNB which decides on data forwarding. 

· From section 2.3.1, 2.3.2: The EPC manipulates TNL addresses if an indirect path is used for data forwarding.
· From section 2.3.3: an abnormal condition needs to be added in TS 36413 in case there is no direct path but indirect forwarding is not supported in the EPC (S-GW).

Further it is propsed to agree on the accompanied CRs for control and handling of data forwarding in R3-080835 and for the abnormal condition for handover preparation R3-080836.

































