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1. 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.

Next, in 3GPP TSG-RAN WG2#97, the following agreements have been made:

Agreements:
1: Secondary node initiates the secondary node change procedure in the connected active mode.
2: In some cases the MN is involved and takes final decision before the secondary node change occurs. FFS whether the MN needs to be involved for other cases (e.g. SN cell change without PDCP change)
3: The RRM measurement configuration for secondary node change is maintained by secondary node and also processes measurement reports.
FFS: what additional information can be provided from the SN to the MN when the SN change is initiated.
FFS: Whether master node can also initiate secondary node change procedure (e.g. inter-freq HO for load balancing reasons)
During the last meeting, 3GPP TSG-RAN WG2#97bis, the following agreements have been made:

Agreements:
1: The master node could initiate the intra-secondary node change for the following purposes: bearer type change, security key update, inter-MeNB handover without secondary node change.

Agreements:
1: On receiving the request for SN change, the master accepts/rejects (e.g. taking into account available information, network connectivity, etc) whether to carry out the requested inter-secondary nodes change (i.e. different Xx interface). The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself;
1a: MN can also trigger an inter-frequency  the SN node change without any request from the SN.
2: 	Final RRC message for the inter-SN change will be generated from master node
3:	SN does not provide the NR measurement results to the MN;
FFS: UE can be configured with MN NR measurement configuration and SN NR measurement configuration on inter frequencies which are different from the serving frequencies used in SN. UE cannot be configured with MN NR measurement configuration on the serving SN frequencies. (This does not preclude MN NR measurement configuration to include inter-freq events that include the serving cell measurement)
FFS on how to coordinate the NR measurement configuration between MN and SN;
FFS how to allow the MN to perform inter-RAT measurement for potential handover to the serving SN frequency.

Agreements:
1: Secondary Node Addition is used when there is no SN configured and is only initiated by the MN.
2: The recipient node of SN Release cannot reject the request.
3: Intra-SN mobility can trigger a SN modification request by the SN to MN.
FFS which scenarios require MN involvement and which don't.
4: For LTE-NR DC, MN handover can happen without SN node change.

Agreements:
1: The MN should be involved in the SN cell change without PDCP change at least in the case where the UE capability coordination is required due to SN cell reconfiguration. (e.g. NR SCell change may require UE capability coordination)

In this contribution, we will be focusing on the remaining RRM issues regarding the LTE-NR tight-interworking procedures. 
1. [bookmark: _Ref178064866]Discussion
The contribution summarizes how the measurement is configured for each LTE-NR tight-interworking procedure and discusses whether independent measurement configuration should be supported. How the measurement reports are mapped to SRBs is discussed in [1].
To be able to execute the secondary node addition procedure, 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. Thus, the serving node e.g., LTE node will be required to maintain the RRM measurement configuration of the UE to detect when the UE moves e.g., into NR coverage as in LTE DC case [2]. This is because the starting point is that the UE has only LTE connectivity, and thus the measurement configuration comes via the LTE RRC connection i.e., LTE SRB when LTE is the serving node, as earlier agreed by RAN2. Based on this measurement configuration, UE delivers the LTE node the measurement reports via the LTE SRB and LTE node triggers the secondary node addition. The example for the secondary node addition procedure is illustrated in Figure 1.
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Figure 1: SgNB addition in case of LTE-NR interworking
The secondary node can initiate the secondary node modification, change and release procedures. Accordingly, measurement configuration should be controlled by the secondary node if the triggering node is SN. In this case, if SCG SRB is configured, UE can deliver the SN configured measurement reports via the SCG SRB in case of both SN change and modification procedures as discussed in [1].
[bookmark: _Toc481786038][bookmark: _Toc481786069][bookmark: _Toc481786076][bookmark: _Toc481786095][bookmark: _Toc481786120][bookmark: _Toc481786685][bookmark: _Toc481832196]SN configures UE with the NR measurements for secondary node modification, change and release and UE delivers the SN configured measurement reports within an SN RRC message.
[bookmark: _Toc481786039][bookmark: _Toc481786070][bookmark: _Toc481786077][bookmark: _Toc481786096][bookmark: _Toc481786121][bookmark: _Toc481786686][bookmark: _Toc481832197]SN triggers intra-SN/inter-SN cell change and release using the measurement reports that the UE delivered within an SN RRC message (i.e., NR RRC message if SN is an NR node).
[bookmark: _Toc481786040][bookmark: _Toc481786071][bookmark: _Toc481786078]MN should be involved in the SN cell change with change of PDCP termination point (inter-SN change), since this would require information exchange between the MN and SN prior to the SN cell change. In case there is an SN cell change without change of PDCP termination point, then MN should be involved in the SN cell change if UE capability coordination is required due to SN cell reconfiguration. For these SN change scenarios where MN is involved, UE receives the NR RRC message embedded within an LTE RRC message via MCG SRB since the inter-node signalling can also carry the new configuration information.
[bookmark: _Toc481786041][bookmark: _Toc481786072][bookmark: _Toc481786079][bookmark: _Toc481786097][bookmark: _Toc481786122][bookmark: _Toc481786687][bookmark: _Toc481832198]For the scenarios where MN is involved, UE receives the NR RRC message embedded within an LTE RRC message that is transported over MCG SRB.
As agreed in RAN2#97bis, MN can also initiate intra-SN change for the following purposes: bearer type change, security key update, inter-MN handover without secondary node change. Furthermore, in case of SN modification to trigger the release of SCG bearer(s) and the SCG part of split bearer(s), it should be possible that both MN and SN can trigger the secondary node modification procedure. 
[bookmark: _Toc481786042][bookmark: _Toc481786073][bookmark: _Toc481786080][bookmark: _Toc481786098]In addition to SN modification, MN can initiate the (inter-frequency) SN change e.g., due to load balancing, as well as SN release. To enable these scenarios not only SN but also MN should be able to configure the UE with the secondary RAT measurements e.g., NR measurements if LTE is the MN. Then, independent measurement events configured by MN and SN may sometimes result in conflicted decisions (e.g., MN decision to release SN and SN decision to change SN). Yet, this could simply be solved by network implementation since MN may (selectively) ignore the received NR measurement reports if SN has already configured measurements in the same frequencies. This would leave SN related mobility to SN RRC once the intra-RAT SN measurements are configured. 
[bookmark: _Toc481786043][bookmark: _Toc481786074][bookmark: _Toc481786081][bookmark: _Toc481786099][bookmark: _Toc481786123][bookmark: _Toc481786688][bookmark: _Toc481832199]For the SN change and release procedures, MN and SN can initiate the procedure and thus can configure independent RRM measurements on the same frequencies without any frequency restriction, resolution of conflicting events and decisions can be left to network implementation.
The examples for the SN and MN initiated secondary node modification, change and release procedures are given in Figures 2 - 6.
[bookmark: _Toc481786044][bookmark: _Toc481786075][bookmark: _Toc481786082][bookmark: _Toc481786100][bookmark: _Toc481786124][bookmark: _Toc481786689][bookmark: _Toc481832200]Attached signalling diagrams can be used as basis for signalling diagrams in TS 37.340.
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Figure 2: MN-involved SN-initiated SN modification in case of LTE-NR interworking
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Figure 3: MN-uninvolved SN-initiated SN modification in case of LTE-NR interworking
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Figure 4: MN-initiated SN modification in case of LTE-NR interworking
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Figure 5: MN-initiated / SN-initiated SN change in case of LTE-NR interworking. Signalling in red colour is only used in SN-initiated case.
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Figure 6: MN-initiated / SN-initiated SN release in case of LTE-NR interworking. Signalling in red colour is only used in SN-initiated case.

1. Conclusion
Based on the discussion in section 2, we have the following proposals:
Proposal 1	SN configures UE with the NR measurements for secondary node modification, change and release and UE delivers the SN configured measurement reports within an SN RRC message.
Proposal 2	SN triggers intra-SN/inter-SN cell change and release using the measurement reports that the UE delivered within an SN RRC message (i.e., NR RRC message if SN is an NR node).
Proposal 3	For the scenarios where MN is involved, UE receives the NR RRC message embedded within an LTE RRC message that is transported over MCG SRB.
Proposal 4	For the SN change and release procedures, MN and SN can initiate the procedure and thus can configure independent RRM measurements on the same frequencies without any frequency restriction, resolution of conflicting events and decisions can be left to network implementation.
Proposal 5	Attached signalling diagrams can be used as basis for signalling diagrams in TS 37.340.
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