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1 Introduction
In RAN2#83bis, both MSA UP architecture 1A and 3C are down selected as the solutions. This paper tries to identify the specific signalling to support the MSA UP architecture 3C.
2 Discussion
The MSA UP Alternative 3C is defined as the combination of S1-U that terminates in MeNB + bearer split in MeNB + independent RLCs for split bearers, which is depicted in the Figure 1.
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Figure 1: Alternative 3C
2.1 
Overall Signalling Procedure

There are four scenarios related with SeNB: SeNB Addition, SeNB Removal, SeNB Change and SeNB Modification.
SeNB Addition 

The SeNB Addition procedure is used to add a SeNB to support multiple stream/site aggregation. Take Initial Context Setup procedure as example in this section.
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Figure 2: SeNB Addition Procedure for 3C

The procedure of SeNB Addition for 3C is shown in the Figure 1:  
-
Upon deciding to split a bearer e.g. E-RAB#1 to SeNB, MeNB allocates UL GTP Tunnel Endpoint of MeNB for E-RAB#1 in the Xn-AP SeNB ADDITION REQUEST message to SeNB. MeNB may modify the E-RAB Level QoS Parameter and UE AMBR based on its RRM algorithm. A RRC container may be necessary according to RAN2’s agreement. 

-
Admission Control may be performed by the SeNB dependent on the modified E-RAB QoS information and radio resources situation.

-
The SeNB configures the required resources according to the modified E-RAB QoS information. SeNB sets the DL GTP Tunnel Endpoint of SeNB for E-RAB#1 in the Xn-AP SeNB ADDITION RESPONSE message to MeNB. GTP-U for transmission the user data tunnel between MeNB and SeNB is thus created for E-RAB#1 based on the UL GTP Tunnel Endpoint of MeNB and DL GTP Tunnel Endpoint of SeNB. 

-
Upon receiving RRC Connection Reconfiguration Complete message, MeNB responds S1-AP INIIAL CONTEXT SETUP RESPONSE with DL GTP Tunnel Endpoint of MeNB to MME.
SeNB Removal
SeNB Removal procedure is used to remove a SeNB based on MeNB’s strategy, e.g. RRC Measurement Report.
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Figure 3: SeNB Removal Procedure for 3C

The procedure of SeNB Removal for 3C is shown in the Figure 3:  
 -
The MeNB makes SeNB removal decision based on MEASUREMENT REPORT and RRM information or triggers from SeNB (e.g. radio link failure in SeNB);
-
The SeNB issues a SeNB REMOVAL COMMAND message with appropriate cause value to indicate the SeNB stop transmission of data to UE. The SeNB generates a RRC Container to reconfigure the UE to remove the SeNB related configuration and includes the RRC Container in SeNB REMOVAL RESPONSE message to MeNB;
-
The SeNB forwards the received UL user data to MeNB with an “End Mark” which is used to identify the last received UL data from UE of one E-RAB; the MeNB may get DL data status via PDCP Status Report from UE;
-
Upon receiving RRC Connection Reconfiguration Complete message, MeNB responds UE CONTEXT RELEASE message to SeNB in order that the SeNB can release radio and C-plane related resources associated to the UE context. 
SeNB Change
SeNB Removal procedure is used to change a SeNB decided by MeNB. The SeNB change can be achieved by reusing SeNB Addition procedure together with SeNB Removal procedure:
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Figure 4: SeNB Change Procedure for 3C

SeNB Modification

SeNB Modification procedure is used for to change SeNB configuration e.g. RRC parameters, and add/remove an E-RAB of SeNB.
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Figure 5: SeNB Modification Procedure for 3C

The SeNB Modification procedure may be triggered by SeNB, e.g. for RRC parameters reconfiguration; and the procedure can also be triggered by MeNB e.g. for add a new E-RAB to SeNB.

2.2  User data related function

For UP Alternative 3C, user plane data are transmitted on Xn. t is observed the following functions are needed:

· PDCP PDUs and possibly newly introduced PDCP status report are transmitted on Xn;

· Flow control between MeNB and SeNB.

It was agreed that Xn packet loss and out of sequence are rare, and UP protocols are not required to handle losses and reordering. For 3C, GTP-U/PDCP SN and reordering may be useful to solve ambiguity of packet loss over Xn and over radio interface. 

An efficient flow control mechanism to avoid Xn congestion is preferred since packet loss and out of sequence over Xn only happens in case of congestion. UMTS Iub flow control mechanism may be a good reference for the study of MSA flow control, e.g. the capacity request/allocation, congestion indication messages can be considered.

3 Conclusion

In this paper, the overview signalling flow to support UP Alternative 3C and new functionalities to support UP data transmission are introduced.
The corresponding draft TP is provided in [1].
4 Reference
[1]   R3-132068. Text Proposal for SeNB Addition procedure. Huawei


 1/5

_1444294396.vsd

_1444309678.vsd

_1444312349.vsd

_1444305877.vsd

_1428504410.vsd
MeNB


PDCP


RLC


MAC


SeNB


PDCP


RLC


MAC


S1


Xn


RLC


MAC



