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1 Introduction
In RAN2 #94, the following agreement was made regarding LTE-NR tight interworking:

Agreements

=>
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)
Further, in the RAN2-NR-AH meeting the following agreements were made regarding LTE-NR tight interworking:

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.

Based on the above agreements the network configuration shown in Figure 1 can be drawn. While there have been agreements that measurement configuration and mobility management within intra-secondary node should be managed by secondary node, there has not been agreement regarding the management and configuration of inter-secondary node measurement and mobility. This contribution discusses inter-secondary node measurement configuration and mobility management. Additionally, this contribution discusses the benefits of RRC diversity and applicability in a centralized RAN architecture. 
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Figure 1. LTE-NR Tight Interworking
2 Considerations for inter-secondary node operation 
2.1 RRM Measurements
During RAN1#87 the following agreements were reached regarding RRM measurements for NR
Agreements:
· NR should support adaptation and network indication of the valid time and frequency resources which may be used for inter-/intra-frequency RRM measurements and reports for ‘CONNECTED’ mode UEs

· FFS: UE-specific and/or cell-specific indication

· FFS: dynamic adaptation/configuration

· FFS: idle and possibly new state modes
· FFS: whether to support aperiodic
· It is up to RAN4 for determining requirements regarding the extent the UE can restrict its measurement to a subband of the configured bandwidth

Since the time and frequency resources that may be used for inter/intra-frequency RRM measurements and reports may be adapted, we believe that in an LTE-NR tight interworking scenario, the secondary NR node is best suited to manage and configure inter-secondary node measurements used by the UE for inter-secondary node mobility.

Proposal 1: For LTE/NR tight interworking, the measurement configuration used by the UE for inter-secondary node mobility should be managed by the secondary node.

2.2 Inter-secondary node mobility

While it has been agreed that intra-secondary node mobility should be managed by the secondary node, there has been no agreement related to inter-secondary node mobility. Consider the LTE-NR tight interworking deployment scenario shown in Figure 2, where the NR deployment is based on a split-RAN configuration with a central unit (CU) and distributed unit (DU). Note that there is significant operator support for deploying NR in a split-RAN configuration [1] so this is quite a realistic scenario. The LTE deployment in this example scenario is considered to remain distributed. An alternate case could also be that the upper part of the LTE stack is centralized and collocated with the NR CU (not shown here). 
As shown in the figure, the NR DUs that span one NR CU comprise a SgNB, so according to agreements made in RAN2-NR-AH, any measurement configuration and mobility between NR DUs within an NR CU should be managed by the NR CU. However, measurement configuration and mobility between NR DUs that span two different NR CUs require a SgNB change. This is an inter-secondary node mobility scenario.
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Figure 2: Inter-secondary node mobility
There are two cases under the inter-secondary node mobility scenario – when a change in secondary node results in a change in MeNB (not shown in Figure 2), and when a change in secondary node results in no change in MeNB (case represented in Figure 2).

The case where a change in secondary node results in a change in MeNB, should be handled by the MeNB in a way similar to the MeNB  change in LTE DC (release SeNB ( MeNB handover ( new SeNB addition).

Proposal 2: For LTE/NR tight interworking, the master node should manage the case where inter-secondary node mobility results in a change in master node. 

When a change in secondary node does not result in a change in the master node, the secondary node should manage or play a dominant role in determining the target secondary node. For LTE DC, a change in secondary node can only be triggered by the master node. However, since the secondary NR nodes would be managing and configuring intra-secondary node measurement and mobility, and per proposal 1 above, also managing measurement configuration for inter-secondary node mobility, we believe that the secondary NR node would be in a much better position to manage or have a significant say in determining the target secondary NR node compared to the LTE MeNB. This may be especially true in the deployed configuration scenario where the Xx interface between LTE MeNB and NR CU is non-ideal with non-zero latency. Hence, we believe that for the inter-secondary node mobility case where there is no change in master node, the secondary NR node should be able to manage inter-secondary node mobility, including triggering a change of secondary node procedure. 
However, the details of exactly how a secondary node causes a change in secondary node need to be discussed further. For example, the secondary node, based on measurements from other secondary nodes, may choose the target secondary node, and send a secondary node change trigger to the master node with information about the target secondary node so that the master node can execute a change of secondary node procedure. Another possibility is to deviate from the LTE DC procedure and allow the secondary node itself to execute a change of secondary node procedure and inform the master node. Other possibilities should also be discussed/studied. 
Proposal 3: For LTE/NR tight interworking, the secondary node should manage the case where inter-secondary node mobility does not result in a change in master node. It is FFS whether the secondary node triggers the change of secondary node procedure at the master node by supplying the target secondary node information, or whether the secondary node is enabled to execute a change in secondary node procedure, etc. 
3 RRC diversity 
A number of companies ([2]-[4]) have discussed the concept of RRC diversity in response to the following questions, and proposed that RRC diversity be studied for NR: 
· Can a single message generated by master/secondary node can be transported over both master and secondary radio.

· Can messages generated by master node can be transported over the secondary radio.

· UL cases also to be considered.

In this contribution we further add weight to such proposals to study RRC diversity for the DL and UL in NR. We see RRC diversity as being beneficial for the following cases:
· Enhancing NR control plane reliability 

· Supporting URLLC requirements

Additionally, considering the split-RAN deployment scenario depicted in Figure 3, where both LTE and NR are deployed with collocated CUs, the Xx interface becomes ideal. In such a scenario, the LTE RRC and NR RRC are collocated making it very feasible to transmit RRC messages generated by the master or secondary node to be transported over both or either master and secondary nodes. Since there is significant interest among operators to deploy/evolve to centralized RAN architecture, it is desirable to enable RRC diversity to take advantage of such an architecture.
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Figure 3: RRC Diversity
Proposal 4: For LTE-NR tight interworking, RRC diversity should be supported for both the downlink and uplink
4 Conclusion
This contribution discussed RRM/RRC design for LTE-NR tight interworking including considerations for inter-secondary node operation and RRC diversity. The following proposals were made:

Proposal 1: For LTE/NR tight interworking, the measurement configuration used by the UE for inter-secondary node mobility should be managed by the secondary node.
Proposal 2: For LTE/NR tight interworking, the master node should manage the case where inter-secondary node mobility results in a change in master node. 
Proposal 3: For LTE/NR tight interworking, the secondary node should manage the case where inter-secondary node mobility does not result in a change in master node. It is FFS whether the secondary node triggers the change of secondary node procedure at the master node by supplying the target secondary node information, or whether the secondary node is enabled to execute a change in secondary node procedure, etc. 
Proposal 4: For LTE-NR tight interworking, RRC diversity should be supported for both the downlink and uplink
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