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1   Introduction

RAN2 has been discussing measurement coordination between MN and SN for EN-DC and various points have been discussed in relation to consistency in measurement object configuration to UE. However, it is still unclear how measurement gap configuration can enable the UE to perform measurements on frequencies configured by MN and SN.
In this paper, we discuss our view for measurement gap configuration for EN-DC.

2   Discussion
EN-DC framework allows MN and SN to configure independent measurements to UE. Measurement of some of the frequencies may require UE to stop Tx/Rx operation of one or more active RF chains and perform measurements according to the configured measurement gap. 
In LTE DC, when a measurement gap occurs, Tx/Rx is stopped for both MCG and SCG, this results in a simpler approach as UE does not need to differentiate whether a frequency needs to be measured by RF chain used by MCG or SCG. This approach is simpler because measurement configuration is only provided by MN in LTE DC, however for EN-DC, the situation is more complicated where both MN and SN can configure a UE to measure different frequencies. 
Also, as measurement framework has been significantly modified in NR as compared to LTE (due to flexible SS burst set occasions), there have been discussions in RAN4 whether LTE based measurement gap pattern is sufficient for NR. Although, SS burst set duration of 5ms can be accommodated within a single measurement gap length of LTE (i.e. 6ms), issue arises if SS burst set occasions are non-overlapping in time domain for different frequency carriers. Consider Figure-1 for example, where SS burst set occasions of Frequencies F1 and F2 occur in different time instances. The desired measurement gap length which allows UE to measure both frequencies F1 and F2 becomes longer than 6ms. Such kind of deployment would require changes in measurement gap pattern.
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Figure-1: Measurement Gap Configuration for NR

Observation 1 NR measurement gap may need to be enhanced if SS burst set occasions are non-overlapping in time domain for different frequency carriers
In fact, RAN4 has shared an LS to RAN2 [1] describing their view on how measurement gap can be configured for EN-DC. Main pointers from the same are provided below:

1) Candidate NR measurement gap repetition periods: 20ms, 40ms, 80ms, 160ms
2) 6 options for measurement gap lengths: 6ms, 3ms (FFS: 4ms)
3) Number of gap patterns: 6*4= 24. These 24 patterns include LTE gap patterns-0, 1, 2, 3. Non-uniform and NCSG patterns are not applicable for NR measurements.
4) Granularity of NR measurement gap offset is based on maximum slot length of the all the UE serving cells
5) Based on UE capability for EN-DC:
a. Some UEs capable of only single gap to measure both NR sub-6GHz and NR above-6GHz and LTE frequencies (RAN4 will prioritize this option)
b. Some UEs capable of having independent measurement gap to measure LTE/NR sub-6GHz frequencies and above 6-GHz frequencies
6) NR based measurement gap patterns to be specified in both 36.331 and 38.331
Based on the LS contents, it seems that RAN4 is prioritizing work for per-UE measurement gap. Hence, from RAN2 perspective, it seems preferable that RAN2 aligns with RAN4 and prioritize single measurement gap configuration by MN which is shared between MCG and SCG cells (i.e. similar to LTE).

Proposal 1: For EN-DC, if UE supports per-UE measurement gap, then LTE MN configures single measurement gap to UE which is shared between MCG and SCG
RAN4 has also indicated that for the case of UE supporting two independent measurement gaps, one measurement gap can be used for LTE/sub-6GHz cells while other measurement gap can be used for above-6GHz bands. Hence, if NR SCG cells are operating in above-6GHz band, then UE can be configured with independent measurement gaps for MCG and SCG, respectively.
Given that NR SN is mainly responsible for configuring measurements to UE for SCG mobility. Hence, NR SN should be able to configure its independent measurement gap based on the frequencies which it configures the UE to measure. This is assuming if UE is capable of supporting multiple measurement gaps.
Proposal 2: For EN-DC, if UE is able to support two measurement gaps, then LTE MN and NR SN can configure independent measurement gaps to the UE

a. UE applies measurement gap configured by LTE MN to MCG cells

b. UE applies measurement gap configured by NR SN to SCG cells

Given that capability of UE to support multiple measurement gaps for different frequency ranges is applicable for both EN-DC and NR-NR DC (e.g. MN operating in sub-6GHz and SN operating in above-6GHz). The capability should be defined in both E-UTRA capability and NR capability.
Proposal 3: Capability of UE to support two independent measurements gaps for FR1 and FR2 is defined in both E-UTRA capability container and NR capability container
3   Conclusion
Following observations and proposals are made in this paper:
Observation 1
NR measurement gap may need to be enhanced if SS burst set occasions are non-overlapping in time domain for different frequency carriers
Proposal 1:
For EN-DC, if UE supports per-UE measurement gap, then LTE MN configures single measurement gap to UE which is shared between MCG and SCG
Proposal 2:
For EN-DC, if UE is able to support two measurement gaps, then LTE MN and NR SN can configure independent measurement gaps to the UE
a.
UE applies measurement gap configured by LTE MN to MCG cells
b.
UE applies measurement gap configured by NR SN to SCG cells
Proposal 3:
Capability of UE to support two independent measurements gaps for FR1 and FR2 is defined in both E-UTRA capability container and NR capability container
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