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[bookmark: _Toc462925781]Introduction
In order to have further progress in LTE-NR interworking, it is essential to discuss how the basic RRM functions, such as mobility handling, need to be distributed among LTE and NR RRC entities; as well as how the related control plane signaling, such as mobility reconfiguration, should be exchanged between master and secondary nodes. 
In this contribution, we will be first revisiting the RRM architecture and relevant mobility configurations in case of LTE DC; and then addressing the potential changes, with respect to LTE DC, needed in case of LTE-NR interworking together with a set of accompanying proposals. 
[bookmark: _Ref178064866][bookmark: _Toc462925782]Discussion
In case of LTE-NR interworking, RRM is primarily concerned with the management and configuration of radio resources in connection with mobility. Therefore, we will be also mainly discussing the mobility aspects in this section, first referring to earlier discussions and specifications on the LTE DC.
Secondary node configuration in case of LTE DC
[bookmark: _GoBack]In LTE DC, thanks to the mutual intelligibility between master and secondary nodes, i.e., MeNB and SeNB, in terms of mobility procedures, MeNB is able to maintain the RRM measurement configuration of the UE. Furthermore, MeNB may decide to ask an SeNB to provide additional resources (serving cells) for a UE e.g., based on the received measurement reports or traffic conditions or bearer types [2] as it is straightforward the interpret those by the RRC entity located at the master node. Therefore, the mobility can mainly be coordinated by the MeNB in case of LTE DC. 
SeNB Addition procedure in case of LTE DC
As illustrated in Figure 1 based on [1], the SeNB Addition procedure is initiated by the MeNB and used to establish a UE context at the SeNB in order to provide radio resources from the SeNB to the UE. This procedure is used to add at least the first cell, i.e., PSCell of the SCG in case of LTE DC.



Figure 1: SeNB Addition procedure in case of LTE DC
SeNB Release procedure in case of LTE DC
As illustrated in Figures 2 and 3 based on [1], the SeNB Release procedure may be initiated either by the MeNB or by the SeNB and is used to initiate the release of the UE context at the SeNB. The recipient node of this request cannot reject. It does not necessarily need to involve signalling towards the UE, e.g., RRC connection re-establishment due to Radio Link Failure in MeNB.



Figure 2: SeNB Release procedure in case of LTE DC – MeNB initiated



Figure 3: SeNB Release procedure in case of LTE DC – SeNB initiated
SeNB Change procedure in case of LTE DC
As illustrated in Figure 4 based on [1], the SeNB change procedure can be initiated by MeNB; and used to transfer the UE context from a source SeNB to a target SeNB and to change the SCG configuration in the UE from one SeNB to another SeNB.



Figure 4: Change of SeNB in case of LTE DC
Secondary node configuration in case of LTE-NR interworking
NR RRM is expected to be different than LTE RRM due to the beam based mobility. In this case, NR RRM measurement configuration, measurement reporting events and triggers may be fundamentally different than those already specified for LTE mobility. This means, if we fully rely on LTE DC procedures in case of RRM, we need to define how NR mobility is handled within the LTE RRC specifications and the other way around for NR specifications. This would not be an efficient methodology since this would not allow keeping the LTE and NR RRM specifications self-contained, may not enable a future-proof NR RRM design e.g., when NR stand-alone operation is taken into account.
Although, the intention is to minimize the specification of NR related mobility measurement configuration in LTE specifications and vice versa, to be able to execute inter-RAT handover and secondary node addition procedures, there is a need for a certain level of understanding of each other’s measurements and a definition of events to trigger measurement reporting for inter-RAT handover or addition of secondary node. 
[bookmark: _Toc463019387][bookmark: _Toc463032490][bookmark: _Toc463034746]In case of inter-RAT handover and secondary node addition procedures, the master node is expected to maintain the RRM measurement configuration of the UE for the target or secondary node.
On the other hand, in case of secondary node modification / change / release procedures, the master node should not necessarily be expected to maintain the RRM measurement configuration of the UE for the secondary node but to only generate the final RRC message as proposed in [3]. Therefore, the LTE DC signaling e.g., SeNB change in Figure 4 may not be fully copied. In this case, the RRC message transmitted from the master node contains the RRC PDU which is of an RRM measurement configuration prepared by the RRC entity in the secondary node. Whether the master node needs to understand the RRM measurement configuration for these cases or not should be left to the implementation and kept transparent from the specification point of view. 
[bookmark: _Toc463019388][bookmark: _Toc463032491][bookmark: _Toc463034747]In case of secondary node modification / change / release procedures, master node should not necessarily be expected to maintain the RRM measurement configuration for SCG (PSCell, SCell).
[bookmark: _Toc463019389][bookmark: _Toc463032492][bookmark: _Toc463034748]Whether the master node needs to understand the RRM measurement configuration or not should be left to the implementation in case of secondary node modification / change / release procedures.
In case of secondary node modification / change / release procedures, the RRM measurement report that is concerning the mobility within the secondary node(s) can be handled in two ways. In the first option, the master node, without needing to parse the information, transfers the NR part of the RRC message including the RRM measurement report, e.g., over X2* interface, to the RRC entity located in the secondary node by means of a container. Yet, in the second option, if a direct SRB is allowed between the secondary node and UE, the measurement report can be sent directly.
[bookmark: _Toc463019390][bookmark: _Toc463032493][bookmark: _Toc463034749]In case of secondary node modification / change / release procedures, RRM measurement report is assessed by the secondary node.

As shown in Figures 5 and 6, there could be two major options, Options A and B, presented for the secondary node change and the reconfiguration of a new secondary node where the RRC protocol of a secondary node is partially in charge of the secondary node change.
In both Options A and B, different from LTE DC, SgNB Change is initiated by S-SgNB instead of MeNB. That is because NR mobility is expected to be different than LTE and so as the mobility algorithms are due to the beam based mobility. In Option A, not all the SgNB change signaling has to go through MeNB, whereas in Option B, all the signaling relevant to SgNB change goes via MeNB. allowing MeNB to understand the all the signaling steps depending on the implementation. Yet, in either case, if the procedure is not intercepted by MeNB, target secondary node, e.g., T-SgNB, configuration info e.g., NR-Config, is sent to the UE via a final RRC message from MeNB.
Target secondary node configuration info e.g., T-SgNB NR-Config can be transparent to MeNB and sent to the UE in a final LTE RRC message.



Figure 5: Change of SgNB in case of LTE-NR interworking: Option A



Figure 6: Change of SgNB in case of LTE-NR interworking: Option B

[bookmark: _Toc462925783]Conclusion
Based on the discussion in section 2, we have the following proposals:
1. In case of inter-RAT handover and secondary node addition procedures, the master node is expected to maintain the RRM measurement configuration of the UE for the target or secondary node.
In case of secondary node modification / change / release procedures, master node should not necessarily be expected to maintain the RRM measurement configuration for SCG (PSCell, SCell).
Whether the master node needs to understand the RRM measurement configuration or not should be left to the implementation in case of secondary node modification / change / release procedures.
In case of secondary node modification / change / release procedures, RRM measurement report is assessed by the secondary node.
Target secondary node configuration info e.g., T-SgNB NR-Config can be transparent to MeNB and sent to the UE in a final LTE RRC message.
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