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1. Introduction 

This contribution discusses the possibility of the transferring means for the RRC protocol messages over Xn interface, for each U-plane Arc 1A and 3C. 
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Figure 1: User plane architecture 1A 


Figure 2: User plane architecture 3C
2. Discussion
RAN2#83 meeting agreed to use Control Plane option C1 as baseline for dual connectivity. 
-
Option C1: Only the MeNB generates the final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB. The UE RRC entity sees all messages coming only from one entity (in the MeNB) and the UE only replies back to that entity. L2 transport of these messages is FFS (e.g. transfer via SeNB).
If transferring of RRC protocol message via SeNB to the UE is required, it will certainly need to satisfy the requirement of reliability. 
The transferring means for the RRC protocol messages over Xn interface are discussed for U-plane Arc 1A andArc 3C respectively.

2.1 RRC protocol messages over Xn for Arc 1A
The very basic question is that, whether there is a possibility inthe U-plane Arc 1A, to transfer RRC protocol messages via SeNB to the UE. The PDCP is assumed to be located in MeNB and SeNB respectively, if only the MeNB generates the final RRC messages, it would be quite unlikely that the RRC protocol messages is transferred via SeNB to the UE. 

However, if in case the RRC protocol messages is to be transferred via SeNB to the UE in U-plane Arc 1A, the following is discussed. 

The Arc 1A for the purpose of the small cell enhancement (i.e. the dual connectivity), there will be no special user plane protocol over Xn. Certainly for Arc 1A, only control plane protocol over Xn shall be used to transfer RRC protocol messages.  The control plane protocol over Xn is assumed to use SCTP in transport layer therefore its reliability is satisfied.
The RRC protocol messages  that are transferred over Xn for this Arc 1A will be a plain RRC PDU which is without any additional header of other layer. The RRC protocol messages can be expressed as a PDU in the control plane protocol over Xn, like NAS-PDU IE in S1AP.

2.2 RRC protocol messages over Xn for Arc 3C
The RRC protocol messages that are transferred over Xn for this Arc 3C will be a PDCP-PDU which is with a PDCP header.  

There are two alternatives:
Alternative 1) Transfer RRC protocol messages over Xn using control plane protocol in Xn

The RRC protocol messages can be expressed as a PDU in the control plane protocol over Xn, like NAS-PDU IE in S1AP. The control plane protocol over Xn is assumed to use SCTP in transport layer therefore its reliability is satisfied.
Alternative 2) Transfer RRC protocol messages over Xn using user plane protocol in Xn

Since RLC will be resided in SeNB, which means the reliability over Xn cannot rely on RLC or PDCP layer. There are some possible ways to satisfy the reliability.
Possible way of reliability 3C-1: design a reliability mean in the user plane protocol over Xn e.g.  introduce Ack/NACK mechanism. This will introduce state machine in user plane protocol therefore may introduce complexity.
Possible way of reliability 3C-2: the user plane protocol stays as stateless, which is similar to today FP over Iur/Iub. The reliability over Xn will rely on the transport layer e.g. TCP. However the use of TCP may give negative effect as the flow control in TCP when decrease the transmission rate then may cause significant delay for RRC protocol messages.
Observation: The use of user plane protocol for transferring of RRC protocol messages over Xn  may introduce complexity or unnecessary negative impact.

Proposal: It is proposed to use control plane protocol in Xn to transfer RRC protocol messages over Xn.

2.3 Protocol model of transferring RRC protocol messages over Xn
The protocol model of transferring RRC protocol messages over Xn is shown in Figure 1.
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Figure 1: the protocol model of transferring RRC protocol messages Control plane over Xn (for U-Plane Arc 3C)
3. Summary and proposal.
This contribution has discussed and analyzed the transferring means for the RRC protocol messages over Xn. 

If RAN2 will agree that the RRC protocol messages generated by MeNB can be also transferred via SeNB to UE, we have the following observation and proposal.

Observation: The use of user plane protocol for transferring of RRC protocol messages over Xn message may introduce complexity or unnecessary negative impact.

Proposal: It is proposed to use control plane protocol in Xn to transfer RRC protocol messages over Xn.
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