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1 Introduction
In RAN2#106, the following agreement was made. 
Agreements

4
The UE performs the idle measurement for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency.

However, in some cases, if the UE only performs measurement on the frequencies in the supportive band combination with the band of camped cell, it will limit the network implementation on using early measurement results to configure MR-DC. In this paper, we elaborate the above case, and provide the solution.
2 Discussion
As we look back upon the agreement quoted above on RAN2#106, it was made based on Rel-15 LTE CA agreement. In LTE Rel-15 CA, it was agreed that UE should perform early measurement for the frequency only if UE supports carrier aggregation between the measured carrier frequency and the serving carrier. Adopting the similar principle, we added “MR-DC” check in the Rel-16 agreement.
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Figure 1. An example of EN-DC and LTE coexistence deployment
As EN-DC network has been deployed gradually on top of the legacy LTE network in some area, it is worthy to consider early measurement applied in the interworking case between EN-DC network and LTE network, to enable better UE experience and network performance.

As shown in Figure 1, the LTE network is deployed on 2.6G (e.g. B7), 700M (e.g. B13), and in EN-DC network, NR is deployed on 1700M (e.g. N66). In the legacy LTE coverage (i.e. no NR coverage), the network would prefer UE to prioritize camping on a wide carrier in a higher frequency range (e.g. B7) rather than on a narrow carrier in a lower frequency range (e.g. B13).
In addition, if UE moves in the coverage of EN-DC, the network would prefer to configure EN-DC once UE goes connected state, in this case the early measurement on NR cell is useful for network decision on EN-DC configuration. However, we notice that according to the BCs defined by RAN4, there may UEs only supporting UL BC of B13+N66, which means these UEs cannot support EN-DC between B7 and N66, but only support EN-DC between B13 and N66. 
Consequently, if such UEs are camping on 2.6G B7 20M band for better experience in IDLE/INACTIVE state, even if the network configures a carrier on band N66 in the early measurement configuration, these UEs will not perform early measurement on band N66 since they do not support UL EN-DC band combination for B7+N66. To configure these UEs with EN-DC, the network has to configure them with connected measurement on band N66 after the UE have entered connected state to see if the UE is in the NR coverage. In such scenario, fast EN-DC/MR-DC setup of early measurement cannot be used. 
Observation 1: In certain real deployments, the UE behaviour of checking supported EN-DC band combination between the frequency to be measured and the camped frequency does not allow the usage of early measurement to enable fast EN-DC setup.
We understand the intention to introduce this UE behaviour of checking UE capability on supportive CA band combination is to avoid useless measurements and reduce UE power consumption in both of R15 and R16. It is beneficial when the configured measurement frequency list is from system information, as the network may include multiple frequencies not supported by some particular UEs. However, when the UE performing measurement based on the frequency list received via RRC release message, the network can configure the frequency list based on UE capability, which means the UE does not need to check if the configured frequency is in any supported band combination with the serving cell. For example, in the scenario listed in Figure 1, if the network configures the UE to perform early measurement on N66 via RRC release message, the UE should perform early measurement on N66 even though it camping on B7 while not supporting BC B7+N66. In this case, when UE goes into connected state on B7, the network can receive the early measurement results of N77, and decide to handover the UE to cell on B13 to enable EN-DC or not, which will save the delay brought by connected measurement. 
Proposal: If the early measurement frequency list was received via dedicated signalling, the UE performs early measurement without considering support of carrier aggregation or dual connectivity between the camping carrier frequency and the carrier frequency to be measured.
3 Conclusion
In this contribution, we discussed the UE behaviour of checking support of CA and DC for the early measurement in RRC_IDLE and RRC_INACTIVE, and have the following observation and proposal:
Observation 1: In certain real deployments, the UE behaviour of checking supported EN-DC band combination between the frequency to be measured and the camped frequency does not allow the usage of early measurement to enable fast EN-DC setup.
Proposal: If the early measurement frequency list was received via dedicated signalling, the UE perform early measurement without considering support of carrier aggregation or dual connectivity between the camping carrier frequency and the carrier frequency to be measured.
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