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1   Introduction
During LTE-A relay discussion in last RAN3 AH meeting, the necessity of Path Switch Procedure in the case of Intra-DeNB handover is discussed in [1]. After the meeting, one open issue was left as follows:
· Should we optimize Intra-DeNB HO (by avoid sending the path switch message to the CN)?

In this contribution, we continue to discuss the necessity of Path Switch Procedure, and mainly analyze the potential issues if no initiating the Path Switch Procedure. As a conclusion, we think the Path Switch Procedure also should be initiated in the case of Intra-DeNB handover.
2   Discussion

In [1], it is proposed that there is no need for E-UTRAN to initiate the Path Switch Procedure towards the EPC in the case of Intra-eNB handover, which is based on the assumption of the MME and the S-GW is not changed during the procedure.
However, S-GW could be relocated in the case of Intra-DeNB handover. If S-GW is relocated during handover, the Path Switch Procedure should not be omitted.  

In current Rel-8 system, MME hosts the S-GW selection function. According to the description in [2], operators shall provide, for each TAI value in their network, NAPTR records under the TAI FQDN corresponding to each valid S-GW interface. Through the Path Switch Request message, MME can get the target eNB cell ID and TAI, and construct the TAI FQDN as defined in [3], then use the TAI FQDN to find the candidate set of S-GW.

With the introduction of Relay, especially in scenario for coverage extension, the coverage of Relay and DeNB may belong to different tracking areas, and these tracking areas correspond to two different S-GWs, so it may lead to the S-GW relocation in the case of Intra-DeNB handover unless set some limitation to the TAI configuration of RN.

Observation 1:  In the case of Intra-DeNB handover, S-GW may be relocated, so the Path Switch Procedure should not be omitted.
Security is another issue if no initiating Path Switch Procedure.
In current Rel-8 system, when receiving the Path Switch Request message, MME will derive a new key parameter (i.e. NH value) and sent it to the target node for the next handover using. MME can guarantee keys isolation between two consecutive handovers and provide forward security through MME deriving for the new key parameter. That means, even if the attacker intercepts the handover key used in the previous handover, it will not affect the security in following handovers. In addition, in order to prevent the security impact on the target node once the source node is attacked, when receiving the new key parameter, the target node also can immediately initiate an Intra-cell handover to take the new key parameter into use. 

 In Intra-DeNB handover, if no initiating the Path Switch Procedure, the key used in the next handover will be only derived from the key used in the previous handover, the keys isolation between two handovers can not be guaranteed, and DeNB will not have the ability to use an isolated security parameter to serve this UE, these are all inexpectant.
Observation 2:  In order to provide the forward security, the Path Switch Procedure should be initiated in the case of Intra-DeNB handover.
In the case of Intra-DeNB handover, the visible benefits of no initiating the Path Switch Procedure are to make the EPC has no sense to the happening of handover, and only save the cost of S1-AP messages between DeNB and MME. As well, if no initiating the Path Switch Procedure, it will also result in security issue and handover failure due to the potential S-GW relocation.  
Observation 3:  In the case of Intra-DeNB handover, performance gain brought by no Path Switch Procedure is not obvious.   
Under the above analysis, we suggest not optimizing Intra-DeNB HO by avoid sending the Path Switch message to the CN.
3   Conclusion
In this contribution, we mainly analyze the potential issues if no initiating the Path Switch Procedure. According to the analysis above, we observe that:

Observation 1:  In the case of Intra-DeNB handover, S-GW may be relocated, so the Path Switch Procedure should not be omitted.
Observation 2:  In order to provide the forward security, the Path Switch Procedure should be initiated in the case of Intra-DeNB handover.
Observation 3:  In the case of Intra-DeNB handover, performance gain brought by no Path Switch Procedure is not obvious.   
Proposal 1: In the case of Intra-DeNB handover, it is also need for E-UTRAN to initiate the Path Switch Procedure towards the EPC. 
4   Reference

[1] R3-101882, Discussion on necessity of Path Switch procedure, CATT, CMCC.
[2] 3GPP TS29.303: "Technical Specification Group Core Network and Terminals; Domain Name System Procedures".
[3] 3GPP TS23.003: "Technical Specification Group Core Network and Terminals; Numbering, addressing and identification".















































































































































































































































































































3GPP


