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1. Introduction

RAN2 has good progress on Intra-LTE Mobility procedure recently. However, there are still several issues on inter-RAT handover. We think following points are not clear on the inter-RAT handover from UMTS to LTE.

· When should EPS bearers be established upon handover from UMTS to LTE?
· Security aspect for UE upon handover from UMTS to LTE.
· Handover failure handling
This document discusses the above issues. 

2. Discussion
Inter-RAT handover from UMTS to LTE is shown in Figure 1. Based on this figure, we discuss inter-RAT issues further in following subsections.
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Figure 1. The establishment of the EPS bearers after inter-RAT handover from UMTS to LTE

2.1. Mapping from the PDP contexts to EPS bearers
In [1], it was confirmed that there are the dedicated EPS bearer and the default EPS bearer. During the inter-RAT handover from UMTS to LTE, the PDP contexts will be mapped to EPS bearers. This section shows our understanding on this behaviour by using Figure 1.

In network side, mapping from PDP contexts to EPS bearers may be performed after measurement report. After receiving the measurement report from UE (step 1), the source RNC will make the inter-RAT handover decision (step 2), e.g., the inter-RAT handover decision is to handover to a LTE network. Then, the source RNC will send the Relocation Required message to SGSN (step 3) and the source SGSN will send the Forward Relocation Request message to the target MME (step 4). The source SGSN will also send related info, such as, PDP contexts, to the target MME. The target MME will map PDP contexts to EPS bearers and choose the default bearer associated with the PDN from the suitable PDP contexts [4] (step 5). The established EPS bearer is informed to target eNB. Then, target eNB will generate RB mapping info including RB and EPS bearer. The information will be included in HO from UMTS Command.
In UE side, mapping from PDP contexts and EPS bearers is done without NAS signaling. In our understanding, LTE capable UE will have function to generate EPS bearer from PDP contexts without NAS signaling. For example, when PDP contexts are generated, it will be possible for UE to generate EPS bearer. Otherwise, NAS signaling may be required during handover preparation procedure after mapping from PDP contexts to EPS bearers in network side. This leads additional delay in handover procedure and is not preferable. Therefore, we think that it should be possible for UE to treat RB mapping info including RB and EPS bearer without NAS signaling during handover preparation phase.
Propose 1: RAN2 should confirm that UE does not require NAS signaling to map PDP contexts to EPS bearers during Handover preparation/execution phase.

2.2. The security aspect
This section discusses how security is handled during handover from UMTS to LTE.

In the Forward Relocation Request message (step 4) from the source SGSN to the target MME, the currently using CK and IK in UMTS for the referred UE are sent to the target MME. We assume that the CK and IK which will be used in LTE after inter-RAT handover are the same as the CK and IK using in UMTS, since we assume that authentication procedure would not be performed before inter-RAT procedure. The target MME uses the CK and IK to generate KASME and base on KASME to generate KNAS enc, KNAS int, and KeNB. The KeNB is sent to eNB to generate KeNB-UP-enc, KeNB-RRC-int, and KeNB-RRC-enc. Currently, it’s FFS whether security is always activated in UMTS before inter-RAT handover is triggered. In order to avoid additional option, e.g., the security contexts are not established before the inter-RAT handover, we assume that before inter-RAT handover from UMTS to LTE UE that connected to UMTS should establish security.
Propose 2: Security should be always activated before inter-RAT HO from UMTS to LTE is triggered.

In [3], section 7.4.7.2, it presents that KASME should depend on the type of the radio access technology. UE should generate the keys based on the assigned C-RTNI and the cell ID with the current CK and IK after the handover from UMTS command. Even though it is FFS whether the Handover from UMTS Command message needs to contains related info other than the new C-RNTI and cell ID for UE to generate the keys, we assumed that all information which are used to establish security with target eNB should be available at the reception of Handover from UTRAN command. Thus, Handover Complete message from UE to the target eNB should be ciphered and integration protected. 

Propose 3: RAN2 should confirm that Handover Complete message from UE to the target eNB requires the ciphering and integration protection.
2.3. Handover failure handling

This section discusses how handover failure is handled for inter-RAT handover from UMTS to LTE.

There are two scenarios for handover failure. One is the scenario that Handover Command from UTRAN is not valid. The other is the scenario that UE fails to establish connection in target eNB, even if Handover Command from UTRAN is valid.

In case of first scenario, UE will simply send Handover Command from UTRAN failure as same manner as handover to non-LTE RAT (i.e. GERAN, CDMA2000). In case of second scenario, our understanding is that the behaviour is same as that during handover failure in intra-LTE handover. That is, UE starts radio link failure procedure.

Propose 4: RAN2 should confirm that Handover failure procedure in the handover from UMTS to LTE should be same as that in intra-LTE handover (i.e. radio link failure procedure).
3. Conclusion
The normal procedure of the establishment of the EPS bearers after inter-RAT handover from UMTS to LTE is discussed in the document. We proposed that

Propose 1: RAN2 should confirm that UE does not require NAS signaling to map PDP contexts to EPS bearers during Handover preparation/execution phase.
Propose 2: Security should be always activated before inter-RAT HO from UMTS to LTE is triggered.
Propose 3: RAN2 should confirm that Handover Complete message from UE to the target eNB requires the ciphering and integration protection.
Propose 4: RAN2 should confirm that Handover failure procedure in the handover from UMTS to LTE should be same as that in intra-LTE handover (i.e. radio link failure procedure).
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