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Introduction
This paper discusses how to perform the measurements and gap coordination for NE-DC. 
[bookmark: _Ref178064866]Discussion
Measurement coordination
Measurement coordination between two nodes in dual connectivity can basically be done in two ways, a centralized solution (like LTE-DC) or a decentralized solution (like EN-DC). 
The centralized option is what is used in LTE-DC, see Figure 1. When the MeNB decides to request a SeNB Addition, the MeNB sends the SCG-ConfigInfo [1] to the SCG cell(s) to be added. The SCG-ConfigInfo contains among others the entire UE capabilities for UE capability coordination as well as the latest measurement results for the SCG cell(s). The SCG cell(s) acknowledges this with SCG-Config message containing he latest measConfig to the MeNB. If the MeNB accepts the SCG-Config configurations, it sends this to the UE as well as the UE measurement configurations (MeasConfig) in the RRCConnectionReconfiguration message to the UE.
The second decentralized option is to reuse the EN-DC measurements, i.e. the SN can directly configure the UE with measurement. The second decentralized solution option also includes measurement capability coordination in order to not exceed the number of carriers the UE can measure and also gap coordination between the MN and the SN. Note that according to latest agreement (see Appendix 5) the SN shall inform the MN every time it changes which carrier frequencies the UE shall measure on.


[bookmark: _Ref509995746]Figure 1 C-plane architecture for Dual Connectivity in LTE DC and EN-DC
In EN-DC, the main reasons to have distributed measurement configurations were different mobility management of LTE and NR and to some extent also latency aspects. Thus, by supporting both SRB3 for the SN node (NR) and allowing the SN to configure the measurement separately (without involving the MN) can speed up the measurements and measurement configurations for the SN. The SRB3 may allow faster transmission than the corresponding LTE SRB. Also, the backhaul link between MN and SN may be congested which could negatively affect both the measurement reporting and new measurement configurations. 
[bookmark: _Toc510000131][bookmark: _Toc510504119][bookmark: _Toc510681804][bookmark: _Toc510731309][bookmark: _Toc513754271]A decentralized measurement configuration (i.e. each node configures the measurements separately) can be beneficial for the case where the MN and SN nodes operate on different RATs with different measurement capabilities and for deployments when there is a large congestion/delay over Xn.
The argument for having lower latency is not as strong when we have NE-DC. However, the other arguments are still valid, i.e. NR and LTE have different mobility management and use different RRC protocols. Therefore, we propose the following:
[bookmark: _Toc510681808][bookmark: _Toc510687194][bookmark: _Toc510687313][bookmark: _Toc510731314][bookmark: _Toc513401680][bookmark: _Toc513402059][bookmark: _Toc513403249][bookmark: _Toc513558829][bookmark: _Toc513559286][bookmark: _Toc513559311][bookmark: _Toc513559549][bookmark: _Toc513559635][bookmark: _Toc513639190][bookmark: _Toc513754265]The NE-DC measurements should be based on the EN-DC solution, where both MN and SN can construct the measurement configuration and receive the measurement reports separately. 
Gap coordination
There is still a need to configure and coordinate the measurements gaps for NE-DC between the MN (NR) and SN (LTE). We see no reason to change the measurement gap framework agreed for EN-DC: 
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The same coordination framework as agreed in #101 (see Appendix 5) shall be reused for NE-DC, since the NE-DC has the same need for coordination of the number of frequencies and gaps, i.e. the SN must still inform the MN about the measured frequency layers. 
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However, the gap coordination will now be slightly different. In EN-DC the SN can configure the independent FR2 gap. However, it is now logical that this is done by the MN (NR) in NE-DC. This means that it is only the MN that configures the UE gaps. Note that this still means that the MN must inform the SN of these gaps (to avoid scheduling during the gaps), thus the MN must inform the SN about the measurement gaps. 
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Text proposal to 37.340
START OF CHANGES

7.2	Measurements
If the measurement is configured to the UE in preparation for the Secondary Node Addition procedure described in sub-clause 10.2, the Master node should configure the measurement to the UE.
In case of the intra-secondary node mobility described in sub-clause 10.3, the SN should configure the measurement to the UE in coordination with the MN, if required.
The Secondary Node Change procedure described in sub-clause 10.5 can be triggered by both the MN (only for inter-frequency secondary node change) and the SN. For secondary node changes triggered by the SN, the RRM measurement configuration is maintained by the SN which also processes the measurement reporting, without providing the measurement results to the MN.
Measurements can be configured independently by the MN (for inter-RAT measurement) and by the SN (intra-RAT measurements on serving and non-serving frequencies). The MN indicates the number of frequency layers that can be used in the SN to ensure that UE capabilities are not exceeded. If MN and SN both configure measurements on the same carrier frequency, then the configurations need to be consistent (if the network wants to ensure these are considered as a single measurement layer). Each node (MN and SN) can configure independently a threshold for the SpCell quality: when the PCell quality is above the threshold configured by the MN, the UE is still required to perform inter-RAT measurements configured by the MN on the SN RAT (while it's not required to perform intra-RAT measurements); when the PSCell quality is above the threshold configured by the SN, the UE is not required to perform measurements configured by the SN. As for the EN-DC case, NE-DC must ensure to not exceed the number if measured frequencies for the UE and coordinate the measurement gaps. In NE-DC; the SN (LTE) must inform the MN (NR) if it modifies the list of SN configured frequencies measured by UE. Only the MN configures the measurement gaps and informs the SN about the gaps.
NOTE:	The SN cannot renegotiate the number of frequency layers allocated by the MN in this version of the protocol.
When SRB3 is not configured, reports for measurements configured by the SN are sent on SRB1. When SRB3 is configured, reports for measurements configured by the SN are sent on SRB3.
Measurement results related to the target SN can be provided by MN to target SN at MN initiated SN change procedure. Measurement results of target SN can be forwarded from source SN to target SN via MN at SN initiated SN change procedure. Measurement results related to the target SN can be provided by source MN to target MN at Inter-MN handover with/without SN change procedure.
In EN-DC, measurement results according to measurement configuration from the MN are encoded according to NR RRC when they are provided by MN to SN in SgNB Addition Request message. During SN initiated SN change procedure, measurement results according to measurement configuration from SN are encoded according to NR RRC when they are provided by MN to SN in SgNB Addition Request message.
END OF CHANGES

Conclusion
In section 2 we made the following observations:
Observation 1	A decentralized measurement configuration (i.e. each node configures the measurements separately) can be beneficial for the case where the MN and SN nodes operate on different RATs with different measurement capabilities and for deployments when there is a large congestion/delay over Xn.

Based on the discussion in section 2 we propose the following:
Proposal 1	The NE-DC measurements should be based on the EN-DC solution, where both MN and SN can construct the measurement configuration and receive the measurement reports separately.
Proposal 2	The NE-DC gap configuration framework and gap coordination shall be based on the EN-DC solutions
Proposal 3	The MN indicates the number of (LTE) frequency layers the SN can use for measurements
Proposal 4	The SN (LTE) must inform the MN (NR) if it modifies the list of SN configured frequencies measured by UE.
Proposal 5	Only the MN (NR) configures the measurement gaps
Proposal 6	The MN (NR) informs the SN (LTE) about the measurement gaps
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Measurement capability and gap coordination agreements from #101:
Agreements
1) 	For per-UE gap and independent FR1 gap case, SN indicates to MN the list of SN configured frequencies measured by UE. 
2) 	For independent FR2 gap case, MN indicates to SN the list of MN configured frequencies measured by UE.
3) 	Information can be exchanged whenever there is any change in the set of frequencies to be measures.
FFS: Whether any information in addition to the frequencies to be measured is needed for the purpose of handling CSI-RS measurements.
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