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1	Introduction
During the RAN2#95-bis meeting, the measurement coordination topic described in [2] was not discussed due to lack of time. Hence, in this contribution, we discuss measurement coordination for the LTE/NR tight interworking scenarios and propose a measurement wherein the secondary node may assist the master node for additional measurements. We also make a few observations and proposals on this topic. In the end of the document a text proposal is added to be included to the running TR.
The three deployment scenarios that have been agreed to be studied as part of LTE-NR tight interworking are shown in Figure 1 below. These scenarios correspond to the non-standalone scenarios captured in RP-161266 [1] as scenarios 3, 4 and 7 respectively:


Figure 1: LTE-NR tight interworking deployment scenarios (RP-161266)
2	Background
In LTE dual connectivity, the MeNB configures all the measurements required for the initial configuration of the SeNB and follows up with detailed measurements for SeNB modification, release, change etc. The RRM measurements are all decided purely by the MeNB without any information from the SeNB. This is possible since both MeNB and SeNB operate within the same LTE system, so the MeNB can utilize the criteria for SeNB mobility according to its own policies. However, for LTE/NR tight interworking, due to the very different nature of NR operation (e.g. beamforming), the measurement framework needs changes. We provide more details for this measurement framework in the next section. 
3	LTE-NR RRM measurement framework
For the measurement framework, in order for NR RRM to provide an optimal configuration to the UE for the NR parameters, the gNB is required to provide assistance information to the eNB (LTE) for configuring the additional NR specific measurements (e.g. based on NR capabilities of the UE). One such example is the setup of beam level measurements but there could potentially be other measurements too.
We propose that the LTE-NR measurement configuration exchanged between LTE eNB and NR gNB can include both exact configuration along with a “purpose” of each measurement. The purpose can then be used to determine (or align) how to configure the measurements (and in turn synchronize the measurement reporting from the UE).
The steps are listed below: 
· The LTE eNB requests tight interworking with NR eNB, it will input its existing NR measurements along with “measurement purpose” for each of the measurements. 
· The NR eNB can then indicate/propose a similar container with updated configuration including the “purpose” of the event(s) and exact parameter configuration for each event and (optionally) whether it wishes to receive the measurement reports directly from UE. The NR eNB sends this proposed measurement configuration to LTE eNB.  
· The LTE eNB then decides which parts of the proposed configuration to accept, informs the NR eNB of the final configuration. 
· The LTE eNB sends the actual configuration of the measurement events to the UE.
We would like to point out here that the LTE eNB remains in full control of the measurements while still allowing NR eNB to assist in the details of the measurement events.
When the NR eNB expresses a wish to receive the measurement reports directly from the UE, the LTE eNB is free to either configure the UE to send the measurement reports to both the NR eNB and the LTE eNB (interchangeably, the MeNB), or to the NR eNB only. In the latter case, the LTE eNB may configure the NR eNB to forward such measurement reports.
As a consequence, upon receiving the configuration, the UE knows which measurements to perform and to which node to report them (LTE eNB, NR eNB or both).
The following figure, provides a quick summary of the procedure.


In the context of the NR mobility related measurements we will discuss the following three issues: Initial setup of LTE-NR tight interworking, measurements during the tight interworking operation, and measurements during failure of the secondary (NR) link. For simplicity, we consider scenario 3 here but the same considerations may apply for other scenarios as well.
1) Measurements for setting up LTE-NR tight interworking
We assume that, like with LTE, some measurements are typically required for deciding how to setup the LTE-NR tight interworking. Hence, following basic assumptions are proposed for such measurements:
· Assumption 1: Use of tight interworking is always decided by the master node (LTE)
· Assumption 2: Master node (LTE) can configure measurements of secondary access (NR) radio quality
· Assumption 3: Measurement configuration does not have to be changed depending on the tight interworking state
Hence, based on these three assumptions, once the master has decided on the configuration, it can fully control the configuration and doesn’t necessarily need to change it very frequently. 
2) Measurements during LTE-NR tight interworking operation
For measurements during the tight interworking, we mainly consider measurements that relate to the tight interworking itself (i.e. modify/release the nodes involved).  NR-internal measurements are proposed to be considered together with the discussion about the standalone operation.
Obviously, at this stage, the UE has been configured with certain measurements for NR nodes and the UE will send the measurement reports to either LTE or NR node(s). Further, the LTE and NR nodes may wish to exchange the measurement results, just like is done in LTE DC.
For simplicity, DC-like principle could be followed: Master node configures the measurements and receives the measurement reports. However, unlike with LTE DC, the NR node can be envisioned to have relatively independent operation in most aspects, so it seems beneficial to allow the NR node to influence which measurements are done by the UE. As an obvious example, for beam management purposes the LTE eNB involvement is not needed at all and its intervention will only increase the amount of time to complete the procedure. Therefore, the NR node could itself request that some measurements are done and it could receive the results either directly from the UE or via the LTE node; how the measurement results are delivered would require further study.
The following additional assumptions for the LTE-NR measurements are proposed:
· Assumption 4: The secondary (NR) node measurements are configured in master (LTE) node RRC measurement framework.
· Assumption 5: Master (LTE) node configures the measurements but secondary (NR) node can itself request the master node to configure additional measurements.
3) Measurements during S-RLF
To have a mechanism against failures, UE should monitor whether the secondary (NR) link remains usable while operating under LTE-NR tight interworking. The DC-like principles could be followed also here with the following additional assumptions:
· Assumption 6: UE does radio link monitoring for the secondary (NR) node (i.e. “S-RLF” according to DC terminology).
· Assumption 7: After detecting S-RLF, UE retains the measurement configuration for the secondary (NR) node. 
· Assumption 8:  Master (LTE) node can always release the secondary (NR) node measurement configuration without involving the secondary (NR) node.
Proposal 1:	It is proposed to agree on all the LTE-NR measurement assumptions (1 through 8) in this section.
Proposal 2:	The procedural aspects of how gNB provides assistance to the master node for configuring additional secondary radio specific measurements (e.g. based on secondary radio capabilities of the UE) need to be further studied in RAN2 and RAN3.
Proposal 3:	The procedural aspects of how the additional measurement results are delivered to gNB need to be further studied in RAN2 and RAN3.

4	Conclusion
Based on the discussion above, we make the following observations and assumptions and finally make a few proposals:
Measurement framework for tight-interworking:
Assumption 1: Use of tight interworking is always decided by the master node (LTE)
Assumption 2: Master node (LTE) can configure measurements of secondary access (NR) radio quality
Assumption 3: Measurement configuration does not have to be changed depending on the tight interworking state
Assumption 4: The secondary (NR) node measurements are configured in master (LTE) node RRC measurement framework.
Assumption 5: Master (LTE) node configures the measurements but secondary (NR) node can itself request the master node to configure additional measurements.
Assumption 6: UE does radio link monitoring for the secondary (NR) node (i.e. “S-RLF” according to DC terminology).
Assumption 7: After detecting S-RLF, UE retains the measurement configuration for the secondary (NR) node. 
Assumption 8:  Master (LTE) node can always release the secondary (NR) node measurement configuration without involving the secondary (NR) node.
Proposal 1:	It is proposed to agree on all the LTE-NR measurement assumptions (1 through 8) in this section.
Proposal 2:	The procedural aspects of how gNB provides assistance to the master node for configuring additional secondary radio specific measurements (e.g. based on secondary radio capabilities of the UE) need to be further studied in RAN2 and RAN3.
Proposal 3:	The procedural aspects of how the additional measurement results are delivered to gNB need to be further studied in RAN2 and RAN3.
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Appendix: Text Proposal for TR 38.804
[bookmark: _Toc453159539][bookmark: _Toc454284862]Beginning of the Text Proposal
[bookmark: _Toc460607385]4.2	Guidelines
For both control plane and user plane protocols:
-	NR Radio protocols and procedures should be designed to have as much commonality as possible between tight interworking with LTE and standalone operations.
-	Most essential functions (e.g., initial system access) should be future proof and designed to be common to various different use cases and services.
-	LTE layer 2 and RRC functions are taken as a baseline for NR.
In terms of intra-NR mobility:
-	Two types of UE states are taken as a baseline; one is network controlled mobility and the other is UE based mobility.
-	For typical inter-gNB network controlled mobility, the information provided in measurement configuration required for the UE to perform measurements should be minimised (e.g., avoid the need to provide detailed cell/beam level information). More detailed information may be provided to address some cases.
-	UE context transfer should be minimised as a consequence of UE based mobility.
In terms of URLLC:
-	Study will not focus on high availability as in node, hardware/software, transport link availability, and instead the focus should be on coverage, mobility, radio link features etc. related to providing low latency and/or high reliability.
In terms of system information delivery:
-	System information distribution should target a single technical framework, ensuring future proofness and smooth introduction of new services and features.
-	System information distribution should consider performance aspects like accessibility and state transition latency.
-	System information distribution should enable a high level of configurability enabling optimization of KPIs such as energy savings and accessibility.
-	System information distribution should include fast and efficient mechanisms for handling of system information change.
-	System information distribution should explore and leverage the fact that parts of the system information may be the same across a large area, such as the parts associated to system access (e.g. RACH configuration during state transitions).
-	System information distribution in NR should be designed such that UEs supporting less than the carrier bandwidth can determine at least the minimum system information.
-	System information broadcast should allow configurations that enable network energy efficiency (e.g. by long DTX duration).
In terms of LTE NR tight interworking:
· The master node can configure radio quality measurements of secondary node’s access
· The measurement configuration does not have to be changed depending on the tight interworking state
· The secondary node measurements are configured in master node’s RRC measurement framework
· The master node configures the measurements but secondary node can itself request the master node to configure additional measurements
· UE does radio link monitoring for the secondary node
· After detecting S-RLF, UE retains the measurement configuration for the secondary node.
· Master node can always release the secondary node measurement configuration without involving the secondary node
End of the Text Proposal
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