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1 Introduction

In RAN2#94, it has been agreed for NR-LTE tight-interworking that 

· UE has a single RRC state machine based on the master, and single control plane connection to CN

· Network has two RRC entities that can generate ASN.1

· ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration)

On the other hand, some aspects are remained to be discussed as listed below:

· Is ASN.1 generated by one node transparent (no necessity for the master to understand the ASN.1 generated by the secondary) to the other node?

· Can NR and LTE generate final RRC messages?

2 Discussion
In order not to exceed the overall UE capabilities, the UE capabilities have to split between radio access technologies (RATs) by means of control plane signalling. The available capabilities for each RAT can be coordinated between the network nodes, MeNB and SeNB. 
In the email discussion [94#39] companies agreed that MeNB and SeNB will take each other’s configuration into account to avoid exceeding the overall UE capabilities by inter-node signalling. In LTE DC it was decided that the nodes need to understand each other’s reconfiguration message. In particular, MeNB must be able to comprehend the “SCG-ConfigPartSCG-r12” coming from SeNB. Yet, SeNB must also understand the “SCG-ConfigInfo-r12-IEs” (containing in particular the RadioResourceConfigDedicated) being provided by MeNB. 

If RAN2 would agree that the nodes do not need to comprehend the UE configuration message prepared by the other node, RAN2 or RAN3 would instead have to define new inter-node messages carrying all the required information. Of course, the NR SeNB would not need to know the entire LTE configuration used by MeNB. Yet, whether or not a field needs to be known and hence added to the inter-node message, would have to be discussed for each and every field individually. To avoid such discussions in 3GPP, MeNB and SeNB should be allowed and expected to parse each other’s configurations and to take into account whatever fields that may determine what configuration they may provide without exceeding the UE capabilities.
Proposal 1 MeNB is at least required to parse and understand those parts of the ASN.1 message generated by SeNB that may impact the configuration allowed for the MCG. Thereby extensive discussions and specifications of additional (redundant) inter-node messages can be avoided.
In DC, only MeNB can generate the final RRC-messages sent to the UE. SeNB provides a part of the RRC message to MeNB for when MeNB generates the final message. MeNB receives the “SCG-Config” message which SeNB provided and incorporates it into the final RRC message sent to the UE. However, SeNB cannot generate final RRC messages by itself. In case of LTE-NR interworking, it would be straightforward to apply the same principle, i.e. all (final) RRC messages stem from one common RRC entity on the network side. In fact, the agreement from last meeting that the UE has a single RRC state based on the master already hints in this direction. If (final) RRC messages could be generated by both MCG and SCG and even if MCG message could only be sent via MCG Uu and SCG messages via SCG Uu, it would be difficult to process them in the correct order on the UE side as concluded in DC discussions [1]

 REF _Ref458096134 \r \h 
 \* MERGEFORMAT [2]. Whether or not processing in the wrong order leads to problems or connection failure would need to be investigated on a case by case basis. If final RRC messages generated by MCG and SCG are supposed to be transmittable via any of the two paths, it becomes even more difficult to ensure the correct order. 

Observation 1 If final RRC messages generated by MCG and SCG are supposed to be transmittable via any of the two RRC entities, it becomes difficult to ensure the correct order of RRC message delivery.
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Figure 1. RRC setup on network and UE assuming a scenario where MeNB is an LTE node and SeNB is an NR node.
If SeNB could send an RRC message (e.g., only affecting the SCG configuration) to the 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 the SCG and the MCG configuration. If the latency is negligible e.g., compared to the RRC processing in the UE or compared to the transmission delay, the benefit diminishes. Secondly, the latency benefit disappears when the SCG reconfiguration may have an impact on the MCG configuration. For instance, a concurrent MCG reconfiguration may lead to a race condition or to an invalid configuration when exceeding the UE capabilities. To avoid that, the SCG would need to handshake with the MCG anyway before sending the message to the UE. For all those cases, a latency enhancement may not be expected as concluded in DC discussions [1]
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Proposal 2 Only MeNB, which could be of either LTE or NR, generates the final RRC message.

For the transmission of the RRC (and NAS) messages, Signalling Radio Bearers (SRBs) were defined for the LTE control plane and can be assumed to be used for the NR-LTE tight interworking if MeNB is an LTE eNB assuming the final RRC message stems from MeNB. 
Proposal 3 When MeNB is an LTE eNB, SRBs that are already defined for LTE can be used for NR-LTE tight interworking.

Similarly, the same set of SRBs that are to be defined for NR stand-alone operation can be used for supporting the tight-interworking scenario when MeNB is an NR node.
Proposal 4 When MeNB is an NR eNB, SRBs that are to be defined for NR stand-alone operation can be used to support the tight-interworking scenario.
3 Conclusion
Based on the discussion in section 2 we propose the following: 
Proposal 1
MeNB is at least required to parse and understand those parts of the ASN.1 message generated by SeNB that may impact the configuration allowed for the MCG. Thereby extensive discussions and specifications of additional (redundant) inter-node messages can be avoided.
Proposal 2
Only MeNB, which could be of either LTE or NR, generates the final RRC message.
Proposal 3
When MeNB is an LTE eNB, SRBs that are already defined for LTE can be used for NR-LTE tight interworking.
Proposal 4
When MeNB is an NR eNB, SRBs that are to be defined for NR stand-alone operation can be used to support the tight-interworking scenario.
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