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Introduction
[bookmark: _GoBack]In RAN2#97bis, it has been agreed to have an email discussion on the measurement framework on LTE-NR DC. 
[97bis#10][NR] MN/SN measurement coordination (DOCOMO)
-	Discuss measurement framework for LTE-NR DC with goal to identity potential options and build a common understanding on each option. Aim is to decide the measurement framework option for LTE-NR DC at next meeting.
Two alternatives with variants have been listed in email discussion. In below, we will discuss the pros and cons for different alternatives and then which one is more suitable for measurement configuration for EN-DC.
[bookmark: _Ref178064866]Discussion
There are two options listed in the email discussion.
Option 1:		Independent configuration between MCG and SCG;
Option 2:		Common configuration to MCG and SCG;
The overview of option 1 is as shown in Figure 1 below


Figure 1 Option 1 Independent configuration between MCG and SCG
In this option, the measurement configuration (objects, report configurations, IDs) is provided by MeNB and SgNB independently to UE. As illustrated in Figure 1, the MeNB builds and provides the UE with the MCG part of measurement configuration using LTE RRC. In this measurement configuration, the MCG cells (LTE) are regarded as serving cells and the other cells including the SCG cells (NR) are regarded as (inter-RAT) neighbour cells. Measurement results associated with the measurement ID provided by the MeNB is reported to the MeNB only using the LTE Measurement Report message. Likewise, the SgNB builds and provides the UE with the SCG part of configuration using NR RRC. In this measurement configuration, the SCG cells (NR) are regarded as serving cells and the other cells including the MCG cells (LTE) are regarded as (inter-RAT) neighbour cells. Measurement results associated with the measurement ID provided by the SgNB is reported to the SgNB only using the NR Measurement Report message. In this option, the UE could be configured with the duplicated measurement object on the same carrier frequency, so the UE could be asked to perform the different measurements on the same carrier frequency simultaneously by the MeNB and the SgNB. 
Although the same frequency is configured twice by both LTE MeNB and NR SgNB, we think it is not an issue. First, from each RRC entity perspective, there is no duplication. Second, smart UE can correlate the measurement configuration from LTE MeNB and NR SgNB and then know it can just measure once but send measurement report according to different triggering criterions configured by LTE MeNB and NR SgNB.
[bookmark: _Toc481753759][bookmark: _Toc481753901][bookmark: _Toc481797158]Duplicated measurement objects for same frequency is not an issue in option 1.  Smart UE implementation can perform a single measurement but send measurement reports according to configurations from two sides. 
Furthermore, independent configuration is from UE perspective. MeNB and SgNB still need to coordinate what measurement are configured by each other. For example, the total number of carriers to measure, the measurement gap configured by each node, the frequency configured by each other etc. However, this is more of a NW internal coordination. UE does not need to know how MeNB and SgNB coordinate with each other.
[bookmark: _Toc481753760][bookmark: _Toc481753902][bookmark: _Toc481797159]Eventhough Option 1 includes independent configuration between MCG and SCG, still some coordination between MeNB and SgNB is required.
Since MeNB has configured UE inter-RAT measurement, while SgNB will configure UE intra-RAT measurement, MeNB and SgNB may receive relevant measurement reports from UE on same NR carrier. This may result into conflicted decision. For example, when SgNB radio link quality is bad, MeNB may want to initiate SgNB release but at the same time SgNB may perform SgNB change. Therefore, it would be good that SgNB is in control of SgNB related mobility once SgNB is added. MeNB can initiate SgNB change/release on request from SgNB. However, it is not necessary to let MeNB deconfigure the measurement on NR carrier once SgNB is added. MeNB can just ignore those measurement reports. So it is just a network implementation issue.
[bookmark: _Toc481753761][bookmark: _Toc481753903][bookmark: _Toc481797160]It is not necessary to let MeNB deconfigure inter-RAT measurement once SgNB is added. The potential conflicted decision can be avoided by NW implementation.
The overview of option 2 is as below


Figure 2 Option 2 common configuration for MCG and SCG
In this option, the measurement configuration (objects, report configurations, IDs) is common to MCG and SCG (i.e. LTE and NR) and built by MN and SN together. The common configuration can be provided by either the MN using the LTE RRC reconfiguration message or the SN using the NR RRC reconfiguration message. Likewise, Measurement results can be reported to either the MN using the LTE Measurement Report message or the SN using the NR Measurement Report message. In this option, all the serving cells in MCG and SCG are regarded as serving cells.
Since in option 2 NR carriers are also considered as serving cells of MeNB, LTE spec need to introduce the measurement configuration defined in NR and vice versa, we think this violate the principle to make LTE and NR spec decoupled. 
Furthermore, when common configuration is configured by MeNB, the measurement report will be received by MeNB. However, according to previous agreement, SgNB should be responsible for NR related mobility, at least for intra SgNB change. Then master need to forward NR related measurement report to SgNB. This will delay the mobility procedure in SgNB as SgNB can not receive its measurement report directly.
[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc481753762][bookmark: _Toc481753904][bookmark: _Toc481797161]Common configuration to MCG and SCG will result into dependency between LTE spec and NR spec.
As a variant of option 2, the common configuration is applied for measurement objects only and measurement IDs and report configurations are built by the MN and the SN independently as illustrated in Figure 3 (Option 2b). 


Figure 3 Common measurement object, RAT dependent ID, report configuration (Option 2b)
We think option 2b maybe a candidate solution as it help to avoid duplicated measurement object while the dependency between LTE and NR is not very tight. 
According to the analysis above, we therefore propose
[bookmark: _Toc481753871][bookmark: _Toc481753905][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc481797162]Independent measurement configuration Option 1 in email discussion, should be used as the framework for measurement configuration in case of LTE-NR tight interworking
[bookmark: _Toc481753872][bookmark: _Toc481753906][bookmark: _Toc481797163]Common measurement object, RAT dependent ID, report configuration Option 2b in email discussion may need be further considered.
Conclusion
In section 2 we made the following observations:
Observation 1	Duplicated measurement objects for same frequency is not an issue in option 1.  Smart UE implementation can perform a single measurement but send measurement reports according to configurations from two sides.
Observation 2	Eventhough Option 1 includes independent configuration between MCG and SCG, still some coordination between MeNB and SgNB is required.
Observation 3	It is not necessary to let MeNB deconfigure inter-RAT measurement once SgNB is added. The potential conflicted decision can be avoided by NW implementation.
Observation 4	Common configuration to MCG and SCG will result into dependency between LTE spec and NR spec.

Based on the discussion in section 2 we propose the following:
Proposal 1	Independent measurement configuration Option 1 in email discussion, should be used as the framework for measurement configuration in case of LTE-NR tight interworking
Proposal 2	Common measurement object, RAT dependent ID, report configuration Option 2b in email discussion may need be further considered.

[bookmark: _In-sequence_SDU_delivery]References
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