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1. Introduction
In RAN2#97bis, the measurement framework for LTE-NR DC was discussed and some agreements below were made [1]:
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.
Since there were still some open issues, the follow-up Email discussion was held [2]. However, there seems to be need for further detail discussions, especially with respect to the inter-RAT measurement configuration by the MN. In this contribution, we discuss the measurement coordination between the MN and the SN in LTE-NR DC and provide the way forward.
2. Discussion
2.1
Observation from Email discussion
Here, we try to summarize the current situation based on the Email discussions [2]. So far, there are two options in high level, i.e. Option 1: Independent configuration between MCG and SCG and Option 2: Common configuration to MCG and SCG. Both options have pros and cons, while neither of them (including its sub-options) seem perfect unfortunately.
The main point would be that having independency between the MCG and the SCG would reduce the coordination efforts on the measurement configuration, while the duplicated measurement on some SN frequencies may happen. It is not so clear how much impact would be in the UE side due to such duplicated measurement configuration on the same frequency. On the other hand, having the common measurement configuration (e.g. measurement object, id) could remove the duplicated measurement configuration, but it requires the tight coordination between the MN and the SN. Also, it is not clear how this common configuration can be done. For instance, the ASN.1 by the MN (e.g. LTE RRC) needs to be understood by the SN, etc.
From these discussions, we consider that the independent configuration with minimum coordination efforts should be a design goal of the measurement framework in LTE-NR DC and discuss accordingly in the following parts.
2.2
Reporting configuration
Firstly, we discuss the report configuration in the LTE-NR DC, where we basically assume the LTE as the master and the NR as the secondary, but most of discussions could be applied in LTE-NR generally.
In the RAN2#97bis and the Email discussion, there seems to be a consensus that the measurement reporting for intra-RAT mobility (i.e. report of the measurement results for cells of each RAT e.g. based on the event A series) is performed only to the corresponding RAT’s node. On the other hand, the inter-RAT mobility (e.g. mobility from the MN RAT to the SN RAT) is handled by the MN. The measurement reporting for inter-RAT mobility (e.g. based on the event B series) should be performed to the MN.
One potential issue regarding the measurement reporting for inter-RAT mobility may be whether/how the MN can configure the corresponding SN RAT (e.g. NR) measurement to the UE. This is still unclear and is going to be discussed in the next section 2.3. However, regardless of how to obtain the SN RAT measurement results to be used with the reporting configuration for the inter-RAT mobility, the UE needs to compare the MN RAT and SN RAT measurements according to that reporting configuration. Also, we do not see any necessity of the management by the SN in terms of the inter-RAT mobility. Therefore, it could be reasonable to assume the reporting configuration for inter-RAT mobility should be done by the MN.
Based on the discussions above, we consider that the reporting configuration for intra-RAT mobility should be configured by the corresponding RAT’ node only, while the reporting configuration for inter-RAT mobility should be configured by the MN only.

Proposal 1: The following principles on the reporting configuration should be applied in LTE-NR DC:
· Reporting configuration for intra-MN RAT mobility (e.g. ReportConfigEUTRA with event A series) is only configured by the MN (LTE RRC)
· Reporting configuration for intra-SN RAT mobility (e.g. ReportConfigNR with event A series) is only configured by the SN (NR RRC)

· Reporting configuration for inter-RAT mobility (e.g. ReportConfigInterRAT with event B series) is only configured by the MN (LTE RRC)
2.3
Measurement configuration
Next, we discuss the measurement configuration (e.g., measurement object, except report config). According to the discussions and the proposal in 2.2, it is the simplest way that the measurement configuration for intra-RAT mobility is done by the corresponding RAT’s node. However, it is still not clear whether the MN should be able to configure the measurement configuration to non-serving frequencies of the SN, and also how much impact will be expected on the UE side due to duplicated measurement configuration (i.e. two measurement objects configured by the MN and the SN) to the same frequency of the SN RAT. 
Apart from these points, we would like to suggest agreeing with the simpler mechanism. At first, for intra-MN RAT mobility, there is no doubt to perform the measurement configuration by the MN only as there is no need for the SN to be involved there. For intra-SN RAT mobility, the SN performs the measurement configuration for the serving frequencies of the SN at least, while the measurement configuration for the non-serving frequencies is further discussed below.

Proposal 2: The following principles on the measurement configuration for intra-RAT mobility should be applied in LTE-NR DC:
· Measurement  configuration to the MN RAT (e.g. MeasObjectEUTRA) is configured only by the MN (LTE RRC)

· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for the serving frequency of the SN is configured by SN (NR RRC)
Note that the second one in the proposal 2 does not yet preclude the possibility of measurement configuration for the serving frequency of the SN by the MN (but may be precluded depending on the discussions below).
Whether duplicated measurement is allowed or not?
We continue discussion with the question whether the duplicated measurements on one carrier frequency of the SN RAT is allowed or not. One possible case would be to measure non-serving frequency of the SN as shown in the figure 1. The measurement results could be used for the inter-RAT mobility initiated by the MN or the inter-frequency SN change initiated by the MN or the current SN.
A question is what the UE should do if the duplicated measurement is configured? One possible handling would be that the UE perform the measurement according to each of the configurations, given that the measurement gap is also configured appropriately (if necessary). This makes the UE behaviour much complex and seems not good. Other possible handling may be the measurement for the corresponding frequency is performed based on one of two configurations, while the measurement results can be shared to other RAT RRC. Note that the measurement result to be shared may be one after only L1 filtering or one after L3 filtering which may depend on the L3 filter coefficient in two measurement configurations. This may be simpler from UE processing point of view, but it is not sure how much impact is expected by sharing the measurement results in the UE.
With these observations, we would expect that the duplicated measurements could be handled by the UE implementation, while the additional complexity should be clarified based on input from UE implementation point of view.
Observation 1: The UE may be expected to handle the duplicated measurement configuration (i.e. two measurement objects to the same frequency) by its implementation, but additional complexity should be justified for this handling.
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Fig. 1: Example of inter-frequency measurements in LTE-NR DC

We further discuss measurement framework in assuming w/ and w/o duplicated measurement.
At first, given that the duplicated measurement is not allowed, the following simple principles applied. That is, there should be only one measurement object to one carrier frequency configured by either the MN or the SN. Thus the measurement object for non-serving frequencies of the SN is only configured by either the MN or the SN for a UE. It should be coordinated which node can configure it via X2/Xn.
On the other hand, if the duplicated measurement is allowed, the following principles applied instead. Both of the MN and the SN can perform the measurement configuration for the non-serving frequency of the SN. Since there can be more than one measurement objects to one carrier frequency, the MN can also perform the measurement configuration for the serving frequency of the SN. However, for reducing the UE complexity, the MN and the SN should coordinate which node configure the measurement object on which frequency of the SN RAT as much as possible. For instance, the measurement configuration to the serving frequency of the SN is only configured by the SN basically.
Based on the discussions above, we propose to discuss whether the duplicated measurement is allowed or not at first.
Proposal 3: RAN2 to discuss and decide whether the duplicated measurement is allowed for carrier frequency of the SN in LTE-NR DC.

Then, we also propose to discuss and agree with the following proposal 4 depending on the conclusion for the proposal 3.
Proposal 4: The one of following principles (4a/4b) on the measurement configuration should be applied in LTE-NR DC depending on whether the duplicated measurement is not allowed (4a) or allowed (4b), if RAN2 can decide. Otherwise, RAN2 to agree with the proposal 4a as a baseline.
Proposal 4a:
· Only one measurement object to one carrier frequency by either MN or SN

· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for the serving frequency of the SN is configured ONLY by the SN (NR RRC). 
· Note: This rephrases the second point in the proposal 2.
· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for non-serving frequency of the SN is configured by either the MN (LTE RRC) or the SN (NR RRC). It should be coordinated which node can configure it between the MN and the SN. Details FFS.
Proposal 4b:
· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for the serving frequency of the SN is configured by either the SN (NR RRC) or the MN (LTE RRC), or both. 
· Note: This rephrases the second point in the proposal 2.

· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for non-serving frequency of the SN is configured by either the SN (NR RRC) or the MN (LTE RRC), or both. It should be coordinated which node can configure which SN frequency between the MN and the SN in order to reduce the UE complexity due to duplicated measurements. Details FFS.
Note that if the proposal 4a is agreed and the SN performs the measurement configuration to the non-serving frequency of the SN, then it may be better to revisit the previous agreement (i.e. SN does not provide the NR measurement results to the MN).

Table 1. Restriction to measurement configuration
	Duplicated measurement
	a) Any of MN RAT frequency
	b) Serving frequency of SN
	c) Non-serving frequency of SN in SN RAT
	Note

	Not allowed
(Proposal 4a)
	MN
	SN
	Either SN or MN
	c) coordination required. SN may need to send measurement results to MN

	Allowed

(Proposal 4b)
	MN
	Either SN or MN, or both
	Either SN or MN, or both
	b) basically SN


3. Conclusion

In this contribution we discussed the measurement coordination between the MN and the SN in LTE-NR DC and made following proposals.
On reporting configuration:
Proposal 1: The following principles on the reporting configuration should be applied in LTE-NR DC:

· Reporting configuration for intra-MN RAT mobility (e.g. ReportConfigEUTRA with event A series) is only configured by the MN (LTE RRC)

· Reporting configuration for intra-SN RAT mobility (e.g. ReportConfigNR with event A series) is only configured by the SN (NR RRC)

· Reporting configuration for inter-RAT mobility (e.g. ReportConfigInterRAT with event B series) is only configured by the MN (LTE RRC)
On measurement configuration:
Proposal 2: The following principles on the measurement configuration for intra-RAT mobility should be applied in LTE-NR DC:

· Measurement  configuration to the MN RAT (e.g. MeasObjectEUTRA) is configured only by the MN (LTE RRC)

· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for the serving frequency of the SN is configured by SN (NR RRC)
Observation 1: The UE may be expected to handle the duplicated measurement configuration (i.e. two measurement objects to the same frequency) by its implementation, but additional complexity should be justified for this handling.
Proposal 3: RAN2 to discuss and decide whether the duplicated measurement is allowed for carrier frequency of the SN in LTE-NR DC.

Proposal 4: The one of following principles (4a/4b) on the measurement configuration should be applied in LTE-NR DC depending on whether the duplicated measurement is not allowed (4a) or allowed (4b), if RAN2 can decide. Otherwise, RAN2 to agree with the proposal 4a as a baseline.

Proposal 4a:

· Only one measurement object to one carrier frequency by either MN or SN

· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for the serving frequency of the SN is configured ONLY by the SN (NR RRC). 

· Note: This rephrases the second point in the proposal 2.
· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for non-serving frequency of the SN is configured by either the MN (LTE RRC) or the SN (NR RRC). It should be coordinated which node can configure it between the MN and the SN. Details FFS.
Proposal 4b:

· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for the serving frequency of the SN is configured by either the SN (NR RRC) or the MN (LTE RRC), or both. 

· Note: This rephrases the second point in the proposal 2.

· Measurement configuration to the SN RAT (e.g. MeasObjectNR) for non-serving frequency of the SN is configured by either the SN (NR RRC) or the MN (LTE RRC), or both. It should be coordinated which node can configure which SN frequency between the MN and the SN in order to reduce the UE complexity due to duplicated measurements. Details FFS.
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The measurement configuration options discussed in the Email discussion [97b#10]:
Option 1:

Independent configuration between MCG and SCG;

Option 2:

Common configuration to MCG and SCG;
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Figure 2.2-1:
Independent configuration between MCG and SCG (Option 1)
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Figure 2.2-3:
Common configuration to MCG and SCG (Option 2)
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Figure 2.2-5:
Common measurement object, RAT dependent ID, report configuration (Option 2b)
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