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Introduction
In RAN2 #99bis, some agreements were made regarding how to configure measurements in EN-DC. However, how to configure measurement gap was not addressed. In this paper, we discuss how to configure measurement gap in EN-DC according to latest LS [1] from RAN4.
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According to the LS from RAN4 [1], 
· For monitoring of multiple frequency layers with gaps, RAN4 view is some UE may need per UE gaps to measure in either LTE and/or FR1 and/or FR2 while other UE may be able to measure with independent and potentially different gap patterns (including no gap pattern) for LTE/FR1 and FR2 serving cells (including different MGRP, MGL and offset). 
Whether the UE is configured with per UE measurement gap or per FR measurement gap depends on UE capability. FR1 is frequency below 6GHz, and FR2 is frequency above 24GHz. If the radio chains of FR1 and FR2 are coupled to each other, then per UE measurement gap should be configured. If the radio chains of FR1 and FR2 are independent to each other, then per FR measurement gap could be configured.
For the case of per UE gap, it is quite natural that only LTE MN can configure UE gap. But MN should inform the SN the configured measurement gap so that the SN will know when not to schedule the UE.
[bookmark: _Toc498501948][bookmark: _Toc498502346][bookmark: _Toc498532010][bookmark: _Toc498590161][bookmark: _Toc498590453][bookmark: _Toc498590790][bookmark: _Toc498624593][bookmark: _Toc498414580]In EN-DC, if per UE gap is to be configured, the UE receives measurement gap configuration from the MN, and communication in all serving cells, i.e. both EUTRA and NR serving cells, are interrupted in this gap period.
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For the case of per FR gap pattern, before EN-DC is setup, there will be no need to have a measurement gap for FR2, as only FR1 is being used by LTE. Once EN-DC is setup, however, we need to configure measurement gap on FR2. For this case, to minimize the required modification in LTE RRC, we propose: 
[bookmark: _Toc498624595][bookmark: _Toc490142293][bookmark: _Toc490153924][bookmark: _Toc498414581][bookmark: _Toc498501950][bookmark: _Toc498502348][bookmark: _Toc498532012][bookmark: _Toc498590163][bookmark: _Toc498590455][bookmark: _Toc498590792]Once EN-DC is setup, if per FR gap pattern should be configured, the UE receives a measurement gap configuration from the MN for measurement on FR1 frequencies and communication on serving cells of both EUTRA and NR operating on FR1 frequencies are interrupted in this gap period.
[bookmark: _Toc498624596]Once EN-DC is setup, if per FR gap pattern should be configured, the UE receives a measurement gap configuration from the SN for measurement on FR2 frequencies and only communication on serving cells of NR operating on FR2 frequencies are interrupted in this gap period.
Since LTE MN could configure the UE to measure on FR2 frequency (for the sake of SN change), and the measurement gap for FR2 is configured by the SN as proposed above, the MN should inform the SN which FR2 frequency it is configuring the UE to measure so that the SN could configure the UE with an appropriate gap (if not configured already). 
[bookmark: _Toc498624597][bookmark: _Toc498532013][bookmark: _Toc498590164][bookmark: _Toc498590456][bookmark: _Toc498590793]Once EN-DC is setup, if per FR gap pattern should be configured, the MN should inform the SN the FR2 frequency(ies) that it is configuring the UE to measure. 
Similarly, NR can use FR1 frequencies for its serving cell(s), and as such could configure UE to measure on FR1 frequency (for NR SCell addition/release or for triggering SN initiated SN change). Since the measurement gap for FR1 is configured by the MN, the SN should inform the MN which FR1 frequency it configures UE to measure. Additionally, if the SN has any serving cell that is employing FR1, it should be aware of the measurement gap configuration on FR1, as that affects its scheduling. 
[bookmark: _Toc498624598][bookmark: _Toc498532014][bookmark: _Toc498590165][bookmark: _Toc498590457][bookmark: _Toc498590794][bookmark: _Toc498414582][bookmark: _Toc498501951][bookmark: _Toc498502349]Once EN-DC is setup, if per FR gap pattern should be configured, the SN should inform the MN the FR1 frequency(ies) that it is configuring the UE to measure or the NR serving cell(s) employing FR1 frequency. 
[bookmark: _Toc498624599][bookmark: _Toc498532015][bookmark: _Toc498590166][bookmark: _Toc498590458][bookmark: _Toc498590795]Once EN-DC is setup, if per FR gap pattern should be configured, if the SN has any serving cell that is employing FR1 frequency, the MN shall inform the measurement gap configuration on FR1. 
Conclusion
Based on the discussion in section 2 propose the following:
Proposal 1	In EN-DC, if per UE gap is to be configured, the UE receives measurement gap configuration from the MN, and communication in all serving cells, i.e. both EUTRA and NR serving cells, are interrupted in this gap period.
Proposal 2	In the case of per UE measurement gap configuration, the MN should inform the SN about the configuration.
Proposal 3	Once EN-DC is setup, if per FR gap pattern should be configured, the UE receives a measurement gap configuration from the MN for measurement on FR1 frequencies and communication on serving cells of both EUTRA and NR operating on FR1 frequencies are interrupted in this gap period.
Proposal 4	Once EN-DC is setup, if per FR gap pattern should be configured, the UE receives a measurement gap configuration from the SN for measurement on FR2 frequencies and only communication on serving cells of NR operating on FR2 frequencies are interrupted in this gap period.
Proposal 5	Once EN-DC is setup, if per FR gap pattern should be configured, the MN should inform the SN the FR2 frequency(ies) that it is configuring the UE to measure.
Proposal 6	Once EN-DC is setup, if per FR gap pattern should be configured, the SN should inform the MN the FR1 frequency(ies) that it is configuring the UE to measure or the NR serving cell(s) employing FR1 frequency.
Proposal 7	Once EN-DC is setup, if per FR gap pattern should be configured, if the SN has any serving cell that is employing FR1 frequency, the MN shall inform the measurement gap configuration on FR1.
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