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Discussion and Decision

1 Introduction
RAN#62 has approved a WI [1] of Dual Connectivity as a continuation of SI [2] for Higher Layer Enhancements for Small Cells with the following objectives:
The work item aims at specifying Dual Connectivity operation, where a given multiple Rx/Tx UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in Master and Secondary eNBs. Taking the conclusions of the Study Item (36.842) as starting point, the work item should fulfil the following objectives:
-
Introduce functions and procedures to realise C-plane and U-plane protocol and architectures supporting alternatives 1A and 3C.

-
Signalling and protocol support for dual connectivity will first focus on reconfigurations involving either 1A or 3C, and reconfigurations involving both 1A and 3C will only be later considered if requiring minimal additions.

-
Introduce functions and procedures on the S1and X2 interfaces.
-
Identify and introduce physical layer functionalities required for the operation of Dual Connectivity.
-
After PUCCH mechanisms are enhanced for dual connectivity, extending those enhancements to Carrier Aggregation to enable PUCCH transmission on SCell(s) for uplink Carrier Aggregation capable UEs could be considered if requiring minimal additional work.
-
Specify corresponding UE and eNB core requirements. 
Even though dual connectivity has been discussed for long time, it is not yet clear the functionality of MeNB and SeNB. In this paper, we would like to analyze the functionality which MeNB and SeNB performs in the following sections and provide TP accordingly. 

2.
Discussions

2.1
Special SCell 
As agreed, single RRC between MeNB and UE is the baseline solution for control plane architecture for dual connectivity. So far, RAN2 has used “special cell”. However, since the special cell functionality is related to PCell, but all the cells in SeNB are still SCells, we would coin the special cell as “Primary SCell”, or “PSCell”. This would make it clear that the PSCell does not have all the same responsibilities, as per the earlier RAN2 decision.

Proposal 1: The special cell of SeNB is called “Primary SCell” or “PSCell” for short.
Even though PSCell has many roles as regular PCell, (i.e, having PUCCH resource, RLM, etc) there are big differences between regular PCell and PSCell. For instance, without CA, PCell is the serving cell and it provides coverage, keeps the call not to drop (via handover) and associate the security. And the same functionalities are provided via PCell even after the CA is configured. If UE loses the PCell, it will drop the call and will influence user experience and KPI. Thus regardless CA is configured or not, network configures RRM measurements for seamless mobility of the PCell (via intra/inter-frequency handover).
However, dual connectivity is to provide more capacity and so thus all cells under SeNB including PSCell. For instance, RAN2 agreed not to optimize the procedure to support handover for SeNB Cells and SeNB cells will be removed and added for instance if SeNB Key has to be changed or SeNB Cell Common resource should be changed. 

Currently, MeNB should select SeNB cell(s) to be added and this can be done based on the RRM measurement and traffic volume. MeNB should assure that the radio quality of any added cells in the SeNB is good enough to be used for dual connectivity. (i.e, no point to add SeNB cell blindly) And SeNB should be able to choose PSCell freely out of those cell selected by MeNB based on own logic. (e.g, PUCCH load, policy in SeNB like preferred frequency layer for PSCell, etc)

Even though there is a similarity between SeNB addition and handover procedure, messages and parameters for handover procedure cannot be used directly because simply SeNB addition is not a handover. Thus, RAN2 should be carefully select which parameters are needed for SeNB addition as well as SeNB cell addition.  

Proposal 2: RAN2 carefully selects only necessary parameters to be transfer during SeNB addition and SeNB cell addition to simplify the implementation.

2.2
Functionality in MeNB
Due to single RRC between MeNB and UE it is natural that the MeNB plays the key role for controlling the RRC functions towards UE, i.e. SRBs management, measurement configuration and measurement reporting, mobility control and so on as specified in 36.331[3]. 
MeNB maintains the S1 signalling towards MME, thus MeNB has main responsibility for performing the elementary S1 procedures, e.g. managing the S1-MME interface, maintaining the UE context as well as the E-RAB Service Management function, etc. as specified in 36.413[4].

With respect to the dual connectivity functionality, and considering RRC and S1AP are terminated in MeNB, the MeNB is the only node to get the regular measurement reports from UE and receive the UE context from MME; MeNB should take the overall control of the dual connectivity configuration. The eNB responsibilities, currently captured in Stage-2 specification 36.300 [9] section 4.1, could be modified to note which funcitons are for MeNB and which are for SeNB.
Observation 1: The MeNB responsibilities are:

· Radio Bearer Control
· Radio Admission Control
· Connection Mobility Control

· Dynamic allocation of resources to UEs in both uplink and downlink (scheduling) 
· IP header compression and encryption of user data stream 
· Selection of an MME at UE attachment when no routing to an MME can be determined from the information provided by the UE;

· Routing of User Plane data towards Serving Gateway; 
· Scheduling and transmission of paging messages (originated from the MME); 
· Scheduling and transmission of broadcast information (originated from the MME or O&M); 
· Measurement and measurement reporting configuration for mobility and scheduling; 
· Scheduling and transmission of ETWS messages (originated from the MME). 
2.3
Functionalities in SeNB
As an individual node, SeNB provides additional radio resources for the UE; it owns and manages the SeNB radio resources to UE according to the UE capability and the MCG configuration from MeNB. 
Considering the Stage-2 description of SeNB responsibilities, the functionalities listed in section 4.1 of 36.300 [9] can be allocated to SeNB as following:

Observation 2: The SeNB responsibilities are:

· Radio Admission Control

· Dynamic allocation of resources to UEs in both uplink and downlink (scheduling) 
· IP header compression and encryption of user data stream for SCG bearers

· Routing of User Plane data towards Serving Gateway for SCG bearers

3
Conclusion
This contribution analyzed the functionalities provided by PCell and for PSCell for dual connectivity and proposes the followings:

Proposal 1: The special cell of SeNB is called “Primary SCell” or “PSCell” for short.
Proposal 2: RAN2 carefully selects only necessary parameters to be transfer during SeNB addition and SeNB cell addition to simplify the implementation.

Additionally, based on the analysis provided in section 2.2 and 2.3, it is propsed to capture the observations in 36.300 [9] as proposed in the TP.
Proposal 3: RAN2 agrees on the Text Proposal attached in the Appendix.
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Appendix
Beginning of Text Proposal

4.1
Functional Split

The eNB hosts the following functions: 

-
Functions for Radio Resource Management: Radio Bearer Control, Radio Admission Control, Connection Mobility Control, Dynamic allocation of resources to UEs in both uplink and downlink (scheduling);

-
IP header compression and encryption of user data stream;

-
Selection of an MME at UE attachment when no routing to an MME can be determined from the information provided by the UE;

-
Routing of User Plane data towards Serving Gateway;

-
Scheduling and transmission of paging messages (originated from the MME);

-
Scheduling and transmission of broadcast information (originated from the MME or O&M);

-
Measurement and measurement reporting configuration for mobility and scheduling;

-
Scheduling and transmission of PWS (which includes ETWS and CMAS) messages (originated from the MME);

-
CSG handling;

-
Transport level packet marking in the uplink;

-
S-GW relocation without UE mobility, as defined in TS 23.401 [17];
-
SIPTO@LN handling.
If dual connectivity is configured, the MeNB hosts the following functions:

· Radio Bearer Control
· Radio Admission Control
· Connection Mobility Control

· Dynamic allocation of resources to UEs in both uplink and downlink (scheduling) 
· IP header compression and encryption of user data stream 
· Selection of an MME at UE attachment when no routing to an MME can be determined from the information provided by the UE;

· Routing of User Plane data towards Serving Gateway; 
· Scheduling and transmission of paging messages (originated from the MME); 
· Scheduling and transmission of broadcast information (originated from the MME or O&M); 
· Measurement and measurement reporting configuration for mobility and scheduling; 
· Scheduling and transmission of ETWS messages (originated from the MME).
If dual connectivity is configured, the SeNB hosts the following functions:

· Radio Admission Control

· Dynamic allocation of resources to UEs in both uplink and downlink (scheduling) 
· IP header compression and encryption of user data stream for SCG bearers

· Routing of User Plane data towards Serving Gateway for SCG bearers

