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1
Introduction

Dual Connectivity for LTE WI [1] was approved at RAN#63. During Small Cell Enhancement SI, SeNB addition/modification/release procedures have been captured in the annex G of TR36.842 v1.0.0. This contribution proposes further clarification of these procedures and to agree on them.
2

Discussion
Small Cell Enhancement SI has concluded with some further studies. This contribution focuses on SeNB addition/modification and release procedures and proposes the solution for them.
2.1

Release of UP resources for data forwarding
SeNB addition and release require data forwarding between MeNB and SeNB to minimize service interruption. It is FFS in the current TR36.842 whether the UP resources established for data forwarding for UP option 1A (non bearer splitting) need to be released explicitly. UP resources at source eNB which is forwarding DL packets should be notified to release them as soon as Path Switch procedure is completed in non bearer splitting case by means of “end marker” packets from S-GW according to the LS [2] from SA2.
6./7.
In case of UP option 1A the MeNB may, dependent on respective E-RAB characteristics, take actions to minimise service interruption due to activation of dual connectivity (Data forwarding, SN Status Report). 

Note:
Whether the UP resources established for data forwarding for UP option 1A need to be released explicitly may be further discussed.

Proposal 1: UP resources at source eNB which is forwarding DL packets should be notified to release them as soon as Path Switch procedure is completed in non bearer splitting case by means of “end marker” packets from S-GW.
2.2

S-GW relocation
S-GW relocation may happen only during normal X2 handover procedure (i.e. inter-MeNB handover) based on TAI at MME. Although unique TAC may be assigned to SeNB, which is different from MeNB, UE reports only TAC of MeNB in RRC measurement report. Therefore, the MME always receives the same TAI during SeNB change, which results in no S-GW relocation.
11.-13. For UP option 1A, if applicable, the update of the UP path towards the EPC is performed. 

Note:
Figure G.1-1 assumes that S-GW is not changed.

Proposal 2: S-GW relocation only occurs in case of inter-MeNB handover.
2.3

Path Switch procedure
In case of non bearer splitting, MeNB switches only parts of the bearers for the UE to the SeNB while the others are maintained. For the existing bearer handling during X2 handover, the non-included bearers in path switch request will be considered to be released. For backward compatibility with Pre-Rel12 MME,, MeNB should include both the non-switched bearers and switched bearers during SeNB change in bearer splitting case in the current Path Switch message.

S1-AP can be enhanced by adding new flag to the Path Switch message for avoiding unnecessary location update related signalling messages towards PDN-GW during SeNB addition and release. If Pre-Rel12 MME, which does not support the flag, exists, the MME can ignore it and proceeds with the normal procedure.
11.-13. For UP option 1A, if applicable, the update of the UP path towards the EPC is performed. 

Note:
Stage 3 work is needed to clarify signalling details for steps 11 and 13, i.e. whether a new procedure should be defined or the Path Switch procedure can be reused.

Proposal 3: MeNB needs to include both the non-switched bearers and switched bearers in the Path Switch request during SeNB addition and release in non bearer splitting case. The TEID information of non-switched bearers is same as earlier.
Proposal 4: It is proposed to agree that S1-AP can be enhanced by adding new flag to the Path Switch message and send the corresponding LS [3] to SA2 for updating the procedure.

3
Conclusions
Proposal 1: UP resources at source eNB which is forwarding DL packets should be notified to release them as soon as Path Switch procedure is completed in non bearer splitting case by means of “end marker” packets from S-GW.
Proposal 2: S-GW relocation only occurs in case of inter-MeNB handover.
Proposal 3: MeNB needs to include both the non-switched bearers and switched bearers in the Path Switch request during SeNB addition and release in non bearer splitting case. The TEID information of non-switched bearers is same as earlier.

Proposal 4: It is proposed to agree that S1-AP can be enhanced by adding new flag to the Path Switch message and send the corresponding LS [3] to SA2 for updating the procedure.
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