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1   Introduction
The signalling flow for SeNB addition has been discussed in RAN3#82.The Text proposal on SeNB addition was agreed and captured in TR36.842 [1].As for the UP path update procedure for UP option 1A, whether defining a new procedure or reusing Path Switch procedure need to be discussed in subsequent meetings. In this paper we analyze the requirement of the UP path update for UP Option 1A and propose reusing Path Switch Procedure with some minor modifications.
2   Discussion
The SeNB addition for UP 1A and 3C was agreed in last meeting. And the whole signaling flow as shown below [1]:
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Fig 1 the signaling flow for SeNB Addition
When a UE moves into the coverage of SeNB, MeNB would try to offload some bearers to SeNB. If the SeNB is able to admit at least one of the bearers, the SeNB should assign a new downlink IP address and a TEID to each bearer for Option 1A. Therefore the UP path of these E-RABs should be updated for EPC. But whether a new procedure should be defined or the Path Switch procedure can be reused need to be studied. In RAN3#82 some papers pointed out some issues which should be studied for reusing Path Switch Procedure [2]. These issues are listed as below:
Issue 1: UE associated logical S1-Connection shall be re-establishment upon reception of the Path Switch Request ACK message
According to description of TS36.413, the UE-associated logical S1-connection shall be established at reception of the Path Switch Request ACK message. The target cell allocates a new eNB S1 AP ID in Path Switch Request message and MME may allocate a new MME S1 AP ID in Path Switch Request ACK message. Therefore UE-associated logical S1-connection shall be re-established.
After all necessary updates including the UP path switch have been successfully completed in the EPC for at least one of the E-RABs included in the PATH SWITCH REQUEST E-RAB To Be Switched in Downlink List IE, the MME shall send the PATH SWITCH REQUEST ACKNOWLEDGE message to the eNB and the procedure ends. The UE-associated logical S1-connection shall be established at reception of the PATH SWITCH REQUEST ACKNOWLEDGE message.
But there is only S1-MME connection per UE in dual connectivity scenario. The mobility anchor is MeNB and it keeps unchanged during the SeNB Addition procedure. Therefore, only the UP needs to be updated while the S1-MME should kept unchanged. If the MeNB and MME maintain each S1 AP ID unchanged during the UP update procedure, then the UE associated logical S1-Connection will not be re-established.
Proposal 1:  The UE associated logical S1-Connection shall not Re-established for UP Option 1A.
Issues2: The Bearers belong to MeNB shall be released after UP path update
For X2 HO, if some E-RABs cannot be admitted by the target cell or are not intended to offload, they will not be included in E-RAB To Be Switched in Downlink List in Path Switch Request message. Subsequently both MME and eNB will trigger to release of these E-RABs separately.
If the ‎E-RAB To Be Switched in Downlink List IE in the PATH SWITCH REQUEST message does not include all E-RABs previously included in the UE Context, the MME shall consider the non included E-RABs as released by the eNB implicitly.
But the SeNB addition operation is just an optimization method to improve system throughput and user’s experience in dual connectivity scenario, therefore the E-RABs that are not transferred to SeNB should not be released. MeNB shall not release these E-RABs for DC UE. And MeNB needs indicate MME explicitly which E-RAB shall not be released in Path Switch Request message by minor modification. Then MME will not trigger the E-RAB Release Procedure subsequently.  
Proposal 2: The E-RABs that belong to MeNB shall not be released after UP path update.
Proposal 3: MeNB should indicate MME explicitly which E-RAB shall not be released in Path Switch Request message.
Issue 3: Path Switch Failure may result in some E-RABs released or UE detached
For X2 HO,  the UP path switch failure of some E-RABs may cause E-RAB release or unnecessary UE detach. So it will impact the experience of users seriously. Before UP path update procedure, the data packets of these E-RABs have been forwarded to SeNB. But designing a new mechanism to transfer these bearers back to MeNB will be very complex for RAN and UE. Besides, the probability of path switch failure is very low. Therefore we propose that there is no need to consider the optimization of Path Switch Failure for UP Option 1A.
Proposal 4: There is no need to consider the optimization of Path Switch Failure for UP Option 1A.
Issue 4: UE Security Context
For X2 HO, MME shall compute a new fresh NH in each Path Switch Request procedure. And MME shall inform the new {NCC, HN} value to the target cell in Path Switch Request ACK message. This means the NCC shall be updated frequently for UP Option 1A. 
But SA3 gives the following conclusions on the security keys need and management for SeNB [7]: 

1. Cryptographically separate keys shall be used in the MeNB and SeNB. In particular, the same KeNB shall not be placed in two different eNBs since this violates LTE security design principles. The MeNB may know which keys are used in the SeNB, but not vice versa.

2. Key change on-the-fly has to be supported.
Before UE entered into the DC mode, only one Security Key for MeNB shall be provided by MME in Initial Context Setup Request message. In order to maintain security of SeNB, MME should provide additional Security Key in SeNB Addition procedure. Therefore MME shall not compute new NCC for MeNB and only inform a new Security Key for SeNB to MeNB in S1 AP message.
In a word, the UP path update procedure for 1A can reuse Path Switch Request Procedure with some minor modifications
Proposal 5: The UP path update procedure can reuse Path Switch Request Procedure with some minor modifications
3   Conclusion
In this contribution, we analyze the feasibility of reusing Path Switch Request procedure. It makes the following proposals:
Proposal 1: The UE associated logical S1-Connection shall not Re-established for UP Option 1A.
Proposal 2: The E-RABs that belong to MeNB shall not be released after UP path update.

Proposal 3: MeNB needs to indicate MME explicitly which E-RAB shall not be released in Path Switch Request message.
Proposal 4: There is no need to consider the optimization of Path Switch Failure for UP 1A.

Proposal 5: The UP path update procedure can reuse Path Switch Request Procedure with some minor modifications
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