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1 Introduction

It is well-known that the LIPA function is applicable to HeNBs in the residential/enterprise IP network, where the HeNB is assumed likely to be Customer Premises Equipment (CPE) and therefore it is not trustworthy from the perspective of Core Network (CN). Since mobility of the LIPA PDN connection is not supported in Rel-10, SA2 has defined that the MME shall check whether the LIPA PDN connection has been released during handover procedure to prevent invalid LIPA-related mobility [1].
In this contribution, we focus on the handover scenarios with LIPA bearer and provide justification for introducing new cause value when LIPA-related handover failure occurs.
2 Discussion
The reactions of MME when detecting an unreleased LIPA bearer in handover procedure has been outlined in [1] as follows:
· reject the handover in S1 handover preparation procedure;

· reply a Path Switch Request Failure message in X2 handover procedure, and perform explicit detach of the UE.
To assist MME, proper reactions shall be taken by HeNB. Based on our understanding, in current specification there is no appropriate cause value applicable for the above-mentioned scenarios. Therefore, it is impossible for HeNB to identify the root cause of LIPA-related handover failure. This eliminates the opportunity of appropriate handling of the failure scenarios concerned. A detailed analysis on this issue is presented in the sequel.
2.1 Mobility between Rel-10 HeNBs
S1-based handover
Only source HeNB should be concerned in this case. Upon receiving Handover Preparation Failure message form MME due to unreleased LIPA bearer, the source HeNB shall ensure that the co-located L-GW is informed to release the LIPA bearer before any handover retry is performed.
X2-based handover

For X2 based handover, LIPA-related Path Switch Request Failure may be triggered by MME after UE is handed over to target HeNB. Hence, only the target HeNB needs to assist in releasing occupied resources. Upon receiving Path Switch Request Failure message from MME due to unreleased LIPA bearer, the target HeNB should wait for MME-initiated explicit detach of the UE without taking any further actions.
However, according to current specification, Rel-10 HeNB is unable to distinguish the handover failure caused by unreleased LIPA bearer from other handover failure scenarios, when receiving the response message from MME in the case of mobility between Rel-10 HeNBs. Some assistant information is therefore necessary for clarifying the root cause of the HO failure concerned.
2.2 Mobility between Rel-10 HeNB and Rel-11 HeNB
Furthermore, the outcome from SA2 on LIPA mobility should be taken into account. It is assumed that LIPA-related mobility may be supported in Rel-11 or later releases. Thus, the scenarios where mobility between Rel-10 HeNB and Rel-11 HeNB should be studied.
S1-based handover

Obviously, it is not allowed for LIPA-related mobility from Rel-11 source HeNB to Rel-10 target HeNB. In such a scenario, it is MME’s responsibility to ensure no LIPA bearer is handed over to target Rel-10 HeNB. In other words, MME should check whether a Rel-11 HeNB is trying to handover a LIPA bearer to another HeNB does not support LIPA mobility, and if it is the case, the MME should reject the invalid handover with LIPA bearer to target HeNB by sending Handover Preparation Failure message to the source HeNB. Then, Rel-11 source HeNB should releases LIPA bearer before any handover retry is taken. A similar procedure applies to LIPA-related mobility from Rel-10 source HeNB to Rel-11 target HeNB.
X2-based handover

In the case of X2-based handover, MME should check whether the version of target HeNB is different from source HeNB. The procedure is similar to the case of X2-based handover mentioned in Section 2.1, where target HeNB should wait for MME-initiated explicit detach of the UE.
Similarly to the scenarios discussed in Section 2.1, in Rel-10 there is also no indication from MME to notify Rel-11 HeNB of unreleased LIPA bearer in the case of mobility to Rel-10 HeNB.
3 Conclusion

In this contribution, we discuss the invalid LIPA-related mobility between HeNBs of same or different releases. It is obvious that RAN node can not properly handle the abovementioned scenarios with existing cause values defined in S1 application protocol. Furthermore, reusing existing cause values may mislead HeNB to incorrect operations. For example, upon receiving a message with cause value of “No Radio Resources Available in Target Cell” or “Failure in Target EPC/eNB Or Target System”, source HeNB may initiate another handover request immediately after the S1-based handover fails. The cause value of “unspecified” may result in target HeNB releasing UE-related bearer instead of waiting for MME-initiated explicit detach of the UE, after the X2-based handover fails.
Based on the above analysis, we propose that it is necessary and reasonable to introduce new cause value for LIPA-related mobility. Moreover, such a change is expected to provide forward compatibility for future LTE releases. Therefore, we kindly suggest RAN3 accept the proposed CR in [2].
Proposal: The proposed CR in [2] is accepted.
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