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[bookmark: _Toc462925781]Introduction
In 3GPP TSG-RAN WG2 NR Ad Hoc, the following agreements have been made:

Agreements:
1: For initial configuration of LTE/NR tight interworking, the measurement configuration used by the UE should be configured by the master node.
2: For the LTE/NR tight interworking, the intra-secondary node mobility (including PSCell change and SCell release/addition) should be managed by the secondary node itself. At least in some cases, the master node needs to be informed of intra-secondary node mobility.
3: For the LTE/NR tight interworking, the measurement configuration used by the UE the intra-secondary node mobility should be managed by the secondary node. At least in some cases, coordination with the master is required.
4: Take the triggering of CP procedure listed below as baseline for the LTE/NR tight interworking:
- Secondary Node Addition procedure: Triggered by master node.
- Secondary Node Release procedure: Triggered by both master node and secondary node.
FFS Whether the secondary node or master node triggers change of secondary node
- Intra-secondary node mobility: Triggered by secondary node.
- Addition/Release of SCell within secondary node: Triggered by secondary node.

In this contribution, we will be focusing on how overall RRC signaling should be handled for LTE-NR tight-interworking for the cases where the coordination is needed. 
[bookmark: _Ref178064866][bookmark: _Toc462925782]Discussion
In case of LTE-NR interworking, NR and LTE RRC entities are assumed to be generating their own RRC message contents. Yet, it is important to address whether these final messages should stem from two RRC entities or from a single RRC entity. In this context, if the master node message could be sent via master node Uu and the secondary node message via secondary node Uu, it would be difficult to process the RRC messages in the correct order on the UE side as concluded in LTE DC discussions in Rel-12 [1][2]. Moreover, if the LTE and NR RRC messages could be transmittable via separate paths, it would become even more difficult to ensure the correct order. Furthermore, it also becomes challenging to have a joint processing of the LTE and NR RRC messages for LTE-NR interworking. Whether or not processing multiple final RRC messages in the wrong order would also lead to problems including connection failure. These problems would need to be investigated on a case by case basis. 
[bookmark: _Ref462925056][bookmark: _Toc462992833][bookmark: _Toc470181878][bookmark: _Toc471493550][bookmark: _Toc471516775][bookmark: _Toc473730327]It becomes difficult to ensure the correct order if the LTE and NR RRC messages are supposed to be transmittable via separate paths.
[bookmark: _Toc473730328]It becomes challenging to ensure a joint processing of the LTE and NR RRC messages for LTE-NR interworking if the LTE and NR RRC messages are supposed to be transmittable via separate paths.
[bookmark: _Toc462992834][bookmark: _Toc470181879][bookmark: _Toc471493551][bookmark: _Toc471516776][bookmark: _Toc473730329]Whether or not processing multiple final RRC messages in the wrong order leads to problems including connection failure. These problems would need to be investigated on a case by case basis.
If secondary node could send a final RRC message (e.g., only affecting the “SCG” configuration) directly to UE, this may in some cases reduce the latency. However, this is only the case when there is a significant latency between the entities generating LTE and NR configuration and if there is no coordination need between the nodes. Therefore, it is expected that the latency benefit disappears when “SCG” reconfiguration may have an impact on the master node configuration. For instance, a concurrent master node reconfiguration may lead to a race condition or to an invalid configuration when exceeding the UE capabilities. To avoid that, the secondary node would need to handshake with master node anyway before sending the message to the UE. For all those cases, a latency enhancement may not be expected as concluded in LTE DC Rel-12 discussions [1][2] and based on the current NR discussions on the NR RRC functionalities, it is hard to draw any other conclusion unless the latency improvement is shown for a fundamental NR RRC functionality. 
[bookmark: _Toc462992836][bookmark: _Toc470181881][bookmark: _Toc471493553][bookmark: _Toc471516778][bookmark: _Toc473730330]Latency enhancement may not be expected for most of the procedures since secondary node would need to handshake with master node before sending a message to UE.
For the RRC procedures where inter-node coordination is needed, instead of sending final RRC messages both from master and secondary nodes, we propose to reuse the LTE DC approach where the “SCG” configuration is generated by the RRC entity in the secondary node, transported to the RRC entity in the master node within a container, and transmitted by a final RRC message from the master node to the UE, as shown in the signaling diagram in Figure 1. 
[bookmark: _Toc471493555][bookmark: _Toc471516784][bookmark: _Toc473730332][bookmark: _Toc473939424]At least for the cases where inter-node coordination is needed, NR RRC message generated by the RRC entity in the secondary node, is transported to the RRC entity in master node within a container.
[bookmark: _Toc473939425]At least for the cases where inter-node coordination is needed, master node should be generating the final RRC message, including both LTE and NR RRC messages, to ensure NR and LTE configuration is received/processed at the same time.
[bookmark: _Toc470181912][bookmark: _Toc470181920][bookmark: _Toc471313301]Furthermore, as discussed in [3], Split SRB could provide both fast and reliable control plane transmission by enabling the use of both LTE or NR paths in lower layers.

[image: ]
Figure 1: RRC signaling assuming an interworking scenario where the master node is an LTE eNB and the secondary node is an NR gNB.

[bookmark: _Toc462925783]Conclusion
Based on the discussion in section 2 we have the following observations and proposals: 
Observation 1	It becomes difficult to ensure the correct order if the LTE and NR RRC messages are supposed to be transmittable via separate paths.
Observation 2	It becomes challenging to ensure a joint processing of the LTE and NR RRC messages for LTE-NR interworking if the LTE and NR RRC messages are supposed to be transmittable via separate paths.
Observation 3	Whether or not processing multiple final RRC messages in the wrong order leads to problems including connection failure. These problems would need to be investigated on a case by case basis.
Observation 4	Latency enhancement may not be expected for most of the procedures since secondary node would need to handshake with master node before sending a message to UE.

Proposal 1	At least for the cases where inter-node coordination is needed, NR RRC message generated by the RRC entity in the secondary node, is transported to the RRC entity in master node within a container.
Proposal 2	At least for the cases where inter-node coordination is needed, master node should be generating the final RRC message, including both LTE and NR RRC messages, to ensure NR and LTE configuration is received/processed at the same time.
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