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1. Introduction
In RAN2 Ad-Hoc meeting [1], the topic of RRC message transport in LTE-NR tight interworking have been discussed. For the issue of direct signalling path from secondary node to the UE [2], although many companies tends to support it, there is still no final decision yet. Another issue of RRC diversity for LTE-NR tight interworking [3], only one agreement were reached. That is, for LTE-NR tight interworking with NR as master then packet duplication with MSG split bearer on control plane is supported following agreements taken for packet duplication for NR-NR dual. Whether to support RRC diversity for LTE-NR tight interworking with LTE as master remains a FFS. To the sake of completing the NR SI, we would like to propose our views for the remaining issues related to control plane signalling transport in LTE-NR tight interworking.
2. Discussion
In LTE dual connectivity [4], we only allow the MeNB generating 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. With only single RRC connection, we don’t have to deal with the parallel RRC procedures and separate security problems.
In the RAN2 ad hoc meeting [1], it was agreed that packet duplication is supported for user plane and control plane in NR-PDCP to improve mobility robustness. Furthermore, The NR-PDCP function in the transmitter supports packet duplication and the NR-PDCP function in the receiver supports duplicate packet. Even thought, the control plane signalling of the secondary node (i.e., SCG configuration from eLTE eNB) still need to forward to the master node. Specifically, we still do not allow the secondary node to generate the final RRC message and directly send to the UE since there is no direct. SRB on the secondary link. 
When considering the tight interworking between LTE and NR with LTE as master, which is the first scenario to be deployed, we see some benefits to support the direct SRB on the secondary link. It is foreseen that NR would have a shorter TTI and also it is agreed that the intra-secondary node mobility (including PSCell change and SCell release/addition) should be managed by the secondary node itself. The NR reconfiguration via backhaul between LTE and NR node would be too long to be acceptable. Therefore, to avoid reconfiguration delay, we shall support the direct SRB on the secondary link in LTE-NR tight-interworking with LTE as master. Note that it doesn’t mean that a final RRC message only includes LTE configuration or NR configuration. In some operations e.g., initial SeNB addition procedure, the final RRC message transmitted from the master node to UE could contain both LTE configuration and the NR RRC in the container (which carries NR configuration). In case of the tight interworking between LTE and NR with NR as master, supporting the direct SRB on the secondary link is also beneficial for latency reduction. We could also consider to support it. 
Proposal 1: Support the direct SRB on the secondary link in LTE-NR tight-interworking with LTE as master.
Proposal 2: Consider to support the direct SRB on the secondary link in LTE-NR tight-interworking with NR as master.
Assume that we support the direct SRB on the secondary link for LTE-NR tight-interworking. The next question would be whether a RRC message generated by master/secondary node could be transported over another node if both LTE and NR could generate the RRC messages. In Rel-12 dual connectivity, the SCG RLF would not trigger RRC connection re-establishment procedure, but sending the SCG failure information to MeNB for notification. It is up to the MeNB to remove SeNB accordingly or wait for resuming SCG connection. However, if there is an the direct SRB on the secondary link for RRC message transmission, the UE could avoid triggering RRC connection re-establishment procedure immediately due to MCG RLF, but also inform the cause of MCG RLF to the secondary node as shown in Figure 1. After receiving the RLF report from the secondary node, the master node could decide the next operations, e.g., performing handover to another node based on the measurement reports or resuming the MCG connection later. In case that the MCG link could be resumed soon, the cost of RRC connection re-establishment and the service interruption could be saved. Therefore, we propose to allow RRC messages generated by master/secondary node could be transported over another node.
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Figure 1. Handling of MCG RLF case
Proposal 3: RRC messages generated by master/secondary node could be transported over another node.
The final question is whether a single RRC message generated by master/secondary node can be transported over both master and secondary radio. We consider that RRC diversity could help to reach the requirements of mobility robustness, ultra-reliability, and low latency usage cases [5][6][7]. If we allow RRC messages generated by master/secondary node could be transported over another node, it would have only slight impact to allow a RRC message to be transmitted on both LTE and NR links. However, not all the messages are required to be transported over both master and secondary radio in all cases. We believe that only essential messages (e.g., related to PSCell change or bearer type change) are required to be transmitted over both master and secondary links. Additionally, different cases of tight interworking, such as LTE-low/NR-low or LTE-low/NR-high, shall be discussed separately to investigate the potential benefits.
Proposal 4: RRC messages generated by master/secondary node can be transported over both master and secondary radio.
3. Conclusions
In this contribution, we give the following proposals for the remaining issues of control plane signalling transport in LTE-NR tight interworking.
Proposal 1: Support the direct SRB on the secondary link in LTE-NR tight-interworking with LTE as master.
Proposal 2: Consider to support the direct SRB on the secondary link in LTE-NR tight-interworking with NR as master.
Proposal 3: RRC messages generated by master/secondary node could be transported over another node.

Proposal 4: RRC messages generated by master/secondary node can be transported over both master and secondary radio.
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