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1. Introduction
SEM and ACLR intraband non-contioguos EN-DC test cases are missing in TS 38.521-3 v15.1.0 [3]. To complete these test cases definition, RAN5 needs to decide how to test them in terms of LTE anchor agnostic approach. This document analyses SEM and ALCR intraband non-contiguous EN-DC requirements and proposes a way forward to define these EN-DC test cases.
2. Discussion

2.1 SEM intraband non-contiguous EN-DC

From TS 38.101-3 [1], SEM intraband non-contigous EN-DC requirements are defined as follows:
6.5B.2.2
Intra-band non-contiguous EN-DC

6.5B.2.2.1
Spectrum emissions mask

The spectral emission mask for intra-band non-contiguous EN-DC is a composite of the emission mask for each CC with the level set to the maximum value from each mask for each frequency outside of the transmission bandwidth of either carrier. A composite spectrum emission mask is a combination of individual CC spectrum emissions masks. Where two masks overlap the most relaxed limit is used.
As stated above, SEM intraband non-contiguous EN-DC is a composite of the emission mask of LTE and NR components. When Wgap, separation in frequency between LTE and NR components, is bigger than LTE ∆fOOB + NR ∆fOOB then no overlapping between both emission masks.

Observation 1: When Wgap > LTE ∆fOOB + NR ∆fOOB, no overlapping between emission masks and LTE anchor agnostic approach applies and NR SA FR1 Spectrum Emission Mask requirements applies.

Proposal 1: LTE anchor agnostic approach applies when Wgap > LTE ∆fOOB + NR ∆fOOB, and SEM intraband non-contiguos EN-DC test case can refer back to NR SEM test case defined in TS 38.521-1.

However, when there is overlapping between emission masks, two scenarios are analysed:

· Overlapping only between emission masks. In this scenario, core requirements state the most relaxed limit for the overlapping frequency range is used. As an example, in Figure 1 the overlapping region should be -10 dBm for NR and LTE as core requirements state. However, if we consider the sum of both power levels for overlapping region, the EN-DC requirement is stringent than the standalone requirements for LTE and NR individually.
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Figure 1. Example overlapping on emission masks with NR 100 MHz and LTE 5 MHz CBW
· Overlapping between one emission mask of one component with wanted channel of the other component (worse case), as illustrated in Figure 2. In this scenario the composite spectrum would consider LTE wanted signal contributing to ∆fOOB range 5-10 MHz (-13 dBm/MHz) in NR SA FR1 requirement defined in TS 38.101-1 [2].
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Figure 2. SEM intraband non-contiguos Wgap = 5MHz (NR 100 MHz and LTE 5 MHz CBW)
Observation 2: SEM intraband non-contiguous EN-DC requirement does not consider above scenario when Wgap < LTE ∆fOOB + NR ∆fOOB, and one ∆fOOB frequency range overlaps with wanted channel BW of the other component.
Proposal 2: Send LS to RAN4 to clarify SEM intraband non-contiguous requirements when ∆fOOB frequency range of one component overlaps with wanted channel BW of the other component. And to confirm SEM interband non-contiguous requirement is stringent than LTE and NR requirement when emission masks overlap as in Figure 1.
2.2 ACLR intraband non-contiguous EN-DC

From TS 38.101-3 [1], ACLR intraband non-contigous EN-DC requirements are defined as follows:
6.5B.2.2.3
Adjacent channel leakage ratio

For intra-band non-contiguous EN-DC when all UL sub-blocks consist of one component carrier the EN-DC Adjacent Channel Leakage power Ratio (EN-DCACLR) is the ratio of the sum of the filtered mean powers centred on the assigned sub-block frequencies to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. In case the sub-block gap bandwidth Wgap is smaller than of the sub-block bandwidth than for that sub-block no EN-DCACLR requirement is set for the gap. The assigned EN-DC sub-block power and adjacent channel power are measured with rectangular filters with measurement bandwidths specified in in [4] for the E-UTRA sub-block, and [2],[3] for the NR sub-block. If the measured adjacent channel power is greater than –50dBm then the EN-DCACLR shall be higher than the value specified in for E-UTRAACLR and NRACLR .
Analysing above requirements, when only one NR component is active there are two scenarios:
· Wgap > sub-block gap as illustrated in Figure 3, then E-UTRAACLR requirement applies to EUTRA component and NRACLR requirement applies to NR component. 
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Figure 3. Wgap > sub-block gap

Observation 3: LTE anchor agnostic approach applies when Wgap > sub-block gap and ACLR intraband non-contiguos EN-DC test case can refer back to NR ACLR test case defined in TS 38.521-1 [3].

Proposal 3: ACLR intraband non-contiguous EN-DC test case will apply LTE anchor agnostic approach and refer back NR SA ACLR test case defined in TS 38.521-1 when Wgap is bigger than sub-block gap.

· Wgap < sub-block gap as illustrated in Figure 4, then no EN-DC ACLR requirement applies for the gap.




Figure 4. Wgap < sub-block gap

Observation 4: if there is not EN-DC ACLR requirement for the gap when Wgap < sub-block gap, NR ACLR requirement applies only for the NR adjacent channel in the other side of the wanted signal where the overlapping occur (in Figure 4, only NR adjacent channel above NR carrier should be considered).
Proposal 4: ACLR intraband non-contiguous EN-DC test case will apply LTE anchor agnostic approach and refer back NR SA ACLR test case defined in TS 38.521-1 with the exception to measure only the adjacent channel side opposite to the Wgap when Wgap is smaller than sub-block gap.

When both UL components are active, there is not any delta requirement defined in TS 38.101-3 [1]. Hence, the assumption is SA requirements should apply. In that case, besides both scenarios described above a new scenario applies:
· Wgap > sub-block gap as illustrated in Figure 3, then E-UTRAACLR requirement applies to EUTRA component and NRACLR requirement applies to NR component.

· Wgap < sub-block gap as illustrated in Figure 4, then no EN-DC ACLR requirement applies for the gap. However, NR adjacent channel overlaps with LTE wanted signal.

· Wgap < LTE adjacent channel + NR adjacent channel as illustrated in Figure 5.





Figure 5. Wgap < LTE adjacent channel + NR adjacent channel

Observation 5: there is not any delta requirement defined in TS 38.101-3 [1]. Hence, it is assumed SA requirements should apply. However, in Figure 4, there is an overlapping between NR adjacent channel and LTE wanted channel that can fail NR ACLR when LTE component is active. And, in Figure 5, there is an overlapping between NR adjacent channel and LTE adjacent channel that can fail NR ACLR when LTE component is active.
Proposal 5: Send LS to RAN4 to clarify ACLR intraband non-contiguous requirements when E-UTRA and NR components are active.

3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on SEM and ACLR for intra-band non-contiguous EN-DC definition:
Proposal 1: LTE anchor agnostic approach applies when Wgap > LTE ∆fOOB + NR ∆fOOB, and SEM intraband non-contiguos EN-DC test case can refer back to NR SEM test case defined in TS 38.521-1.
Proposal 2: Send LS to RAN4 to clarify SEM intraband non-contiguous requirements when ∆fOOB frequency range of one component overlaps with wanted channel BW of the other component. And to confirm SEM interband non-contiguous requirement is stringent than LTE and NR requirement when emission masks overlap as in Figure 1.

Proposal 3: ACLR intraband non-contiguous EN-DC test case will apply LTE anchor agnostic approach and refer back NR SA ACLR test case defined in TS 38.521-1 when Wgap is bigger than sub-block gap.

Proposal 4: ACLR intraband non-contiguous EN-DC test case will apply LTE anchor agnostic approach and refer back NR SA ACLR test case defined in TS 38.521-1 with the exception to measure only the adjacent channel side opposite to the Wgap when Wgap is smaller than sub-block gap.

Proposal 5: Send LS to RAN4 to clarify ACLR intraband non-contiguous requirements when E-UTRA and NR components are active.
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