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Introduction
In the previous RAN3 meeting, #95 bis, held in Spokane two contributions [1, 2] proposed putting RRC and SRB signalling on the GTP-U layer for the split CU-DU architecture. 
In this contribution we briefly discuss the problems associated with this approach and propose to have a strong separation of the control and user plane, as it currently is with the LTE/EPC design.
Furthermore, we would like to remind RAN3 of previously made agreement on the use of SCTP for transporting control and signalling messages. 
Background
The main problem with the proposed approach in [1, 2] is that critical RRC messages (including those that NAS messages to/from the core network) are sent over GTP/UDP/IP tunnel which is contrary to the agreement made in RAN3 meeting #94 in Reno. In that meeting, SCTP was agreed to be used as the control plane protocol between the NG Core and the gNB. See the following figure:
[bookmark: _MON_1535908863][image: ]
Figure 1 NG Control Plane Interface [4] 
From network design and engineering aspects, putting RRC messages on GTP-U and User planes, makes the network design very messy and complicated. 
Solution with SCTP 
The SCTP protocol has several benefits [3] which are briefly listed below: Multiple data DataStream support: Support for multiple logical streams of application messages. Ordering of messages within a stream. Avoidance of head -of -line blocking.
1. Message oriented data transfer: Transport of user data as messages, preservation application level message boundaries.
2. Multi-homing for network redundancy: Use of multiple IP addresses per SCTP endpoint to allow transmission of data chunks through different network paths.
3. Denial of service attack protection: Some measures to protect against denial of service attacks such as connection setup s flooding 
4. Fragmentation: Detection of path MTU and fragmentation of data chunks to into the available path MTU.
5. Error correction: Acknowledged error -free, non-duplicated data transfer.
6. Congestion avoidance: Similar functionality as in TCP to avoid congestion to build up in the network.
Furthermore, RAN3, after studies, agreed in previous meetings [4,5,6] that for the NG Control plane interface, NG-C, SCTP is a batter alternative for Reliability, Availability and Performance: 
Reliability
UDP is a transport layer protocol that provides unreliable transport due to its connectionless state. Comparably, TCP and SCTP are both connection-oriented transport protocols. TCP provides octet-level reliable transport, while SCTP can provide message-level reliable transport, which is more suitable for transmitting signaling messages. 
Availability 
Only SCTP is multi-homing, which is one SCTP endpoint can support multiple IP addresses, by which a greater survivability is provided in case of network failures.
Performance 
TCP and SCTP can maintain congestion control over the entire connection, while UDP cannot. Furthermore, SCTP features multi-streaming, which enable map signaling bearers onto different streams. On the contrary, regarding TCP, multiple transactions can be multiplexed in one TCP connection, and the packet loss of one transaction can interfere with others within the same connection.
By using previously introduced separated control and user plane architecture for CU and DU [7], all Signalling must flow over the control plane, over the SCTP protocol and the user data must flow over the user plane and on GTP-U protocol.  Control and User traffic must not mix. See following figure:  
[image: ]
Figure 2 Split Architecture, with Separated Control and User planes, illustrating the flow of Control and signalling on Control Plane and SCTP protocol [7] 

The solution must remain simple and elegant. 
RLC Acknowledged Mode on Radio Interface
On the radio interface RRC signalling (and NAS signalling) uses the highly reliable, RLC Acknowledged Mode with low latency retransmissions.
[bookmark: _GoBack]Using unreliable GTP/UDP/IP to connect highly reliable links on the NG-control interface to highly reliable links on the radio interface makes no sense!
Conclusion
Based on discussion presented in this brief contribution we do not agree with putting RRC control or SRB control messaging over the GTP-U between the CU and DU. We strongly propose to have a complete separation of User and Control planes and similarly complete separation of user traffic and control signalling.
Proposal: All RRC control and signalling to use SCTP as the Transport Protocol between the unit implementing PDCP-C and the unit implementing RLC/MAC.
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