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1. Introduction
This document intends to analyse SEM intra-band contiguous EN-DC requirements and proposes test configuration for E-UTRA and NR components.
2. Discussion

Extracted from TS 38.101-3 [1]:

6.5B.2.1
Intra-band contiguous EN-DC

Unless otherwise stated, the OOBE limits specified for the DC combination in this sub-clause supercede any OOBE requirements specified for each sub-block in the respective TS [4] and [2].

The requirements apply to the sum of transmissions across all antenna connectors.

6.5B.2.1.1
Spectrum emissions mask

The general spectrum emission for intra-band contiguous EN-DC is specified in Table 6.5B.2.1.1-1.

	Table 6.5B.2.1.1-1.  General spectrum emission mask for intra-band contiguous EN-DC

ΔfOOB
(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth

	± 0 - 1 
	Max(Round(10*log(0.15/ENBW)),-24)
	30 kHz

	± 1 - 5 
	-10
	1 MHz

	± 5 - ENBW 
	-13
	1 MHz

	± ENBW – (ENBW+5)
	-25
	1 MHz

	NOTE:
ENBW refers to the aggregated channel bandwidth in MHz as defined in sub-clause 5.3B. 


Based on requirement definition, contributions from E-UTRA component and NR component are considered jointly to calculate the Spectrum Emission Mask in EN-DC intra-band contiguous scenario. In that case, no leverage from TS 38.521-1 [2] for the NR component, neither from TS 36.521-1 [3] for the E-UTRA component, can be done without previous analysis to test the EN-DC intra-band contiguous configuration.
Observation: E-UTRA component must be active and measured for the whole duration of the test to measure the Spectrum Emission Mask in EN-DC intra-band contiguous configuration.

Study for test environment, test frequencies, test bandwidth, test subcarrier spacing and uplink configuration are required for the Spectrum Emission Mask measurement testing in EN-DC intra-band contiguous configuration. Hence, configuration of E-UTRA component and NR component must be considered for the whole duration of the test.
Table 2.1.2-1 summarizes the test configuration table for E-UTRA component according to TS 36.521-1 [3] and standalone NR component in FR1 according to TS 38.521-1 [2].
Table 2.1.2‑1 Test configuration table for E-UTRA component and NR component
	
	E-UTRA component
	NR component in FR1

	Test Environment
	Normal
	Normal

	Test Frequencies
	Low range, Mid range, High range
	Low range, High range

	Test Subcarrier Spacing
	N/A
	Lowest, Highest

	Test Channel Bandwidth
	Lowest, 5 MHz, 10 MHz, Highest
	Lowest, Highest

	Uplink configuration
	Modulation
	QPSK, 16 QAM
	DFT-s-OFDM PI/2 BPSK, DFT-s-OFDM QPSK, DFT-s-OFDM 16QAM, DFT-s-OFDM 64QAM, DFT-s-OFDM 256QAM, CP-OFDM QPSK, CP-OFDM 16QAM, CP-OFDM 64 QAM, CP-OFDM 256QAM

	
	RB allocation
	Full allocation, partial allocation at the edge of the channel
	Full allocation, 1RB#0, 1RB#NRB-1


From Table 2.1.2-1, following observations can be done:
Observation: Test environment is the same for both LTE and NR SA FR1 testing. 

Observation: Test Frequencies, Test Subcarrier spacing, Test Channel bandwidth in SA FR1 are selected to minimize the testing time, covering the most critical scenarios for the Spectrum Emission Mask testing at the same time.

Observation: Uplink configuration in LTE and NR SA FR1 is selected to cover MPR requirements.
Test environmental

Proposal 1: Leverage from LTE and NR SA FR1 and select Normal conditions as test environmental conditions.

Test Frequency
In R5-180886 [4], different consideration regarding UE filter design were taken into account to select frequencies in SA FR1 operation. Similar considerations can also be taken into account when the NR component is transmitted jointly with the E-UTRA component.  

Proposal 2: Select Low range and High range as Test Frequency for Spectrum Emission Mask EN-DC intra-band configuration.

Test Channel Bandwidth
For Test Channel Bandwidth, the ENBW shall be considered for testing. In the SA FR1 analysis for the NR component, Lowest and Highest channel bandwidth have been identified as the critical bandwidth to test. When testing the EN-DC intra-band contiguous configuration, similar consideration can be done to select the desired aggregated bandwidth to test:
· Lower channel bandwidth has a lower guard-band. In order to filter all the desired transmission bandwidth inside the channel bandwidth, the UE filter needs to implement a higher attenuation slope.

· Higher channel bandwidth, in the other hand, has higher band-pass filters, which have a smoother attenuation slope, which can affect filtering all the power inside the aggregated channel bandwidth.
In both cases, this can affect filtering all the power inside the aggregated channel bandwidth, which finally results on unwanted emissions out of the transmission bandwidth.

Proposal 3: Select Lowest and Highest ENBW for the EN-DC intra-band configuration.

Test Subcarrier Spacing

Selection of Test Subcarrier Spacing only applies for NR component. In that case, leveraging from Spectrum Emission Mask test point analysis for NR SA FR1 reflected in R5-180886 [4] can be done.
Proposal 4: Select Lowest and Highest SCS for NR component.

Uplink configuration

In both TS 38.521-1 [2] and TS 36.521-1 [3], the Uplink configuration for Spectrum Emission Mask is selected to check the MPR requirements for the UL transmission inside the channel bandwidth, for the NR component and the E-UTRA component, respectively. However, in TS 38.101-3 latest draft version RP-182129 [1] there is no definition for Maximum power reduction requirement for the EN-DC intra-band contiguous. Just to avoid MPR dependencies with SEM test for intra-band contiguous EN-DC and allow to progress in test case definition, it is proposed to decouple MPR requirements from SEM test for intra-band contiguous EN-DC at this stage. MPR measurement into SEM for intra-band contiguous EN-DC test case is not precluded in the future.

Proposal 5: Decouple MPR requirements from SEM test for intra-band contiguous EN-DC.

The UL modulation for the E-UTRA component will be selected to maximize the power transmission in the NR component. According to TS 38.213 [5] clause 7.6, the UE will compute the total EN-DC power considering LTE power and NR power. For the E-UTRA component, the MPR is increased with the modulation order, which can maximize the power transmission in the NR component.
Proposal 6: Select 16QAM as the modulation to use in E-UTRA component.

Proposal 7: Select all available modulations for NR testing.

Regarding UL RB allocation, the most sensitive case to consider for unwanted emissions shall be 1 RB allocation at the edge of the aggregated channel bandwidth and the maximum transmission bandwidth for the aggregated channel bandwidth. 
Proposal 8: Select UL RB allocation 1 RB at the edge of the aggregated channel bandwidth and full allocation.
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 for intra-band contiguous EN-DC definition:

Proposal 1: Leverage from LTE and NR SA FR1 and select Normal conditions as test environmental conditions.

Proposal 2: Select Low range and High range as Test Frequency for Spectrum Emission Mask EN-DC intra-band configuration.

Proposal 3: Select Lowest and Highest ENBW for the EN-DC intra-band configuration.

Proposal 4: Select Lowest and Highest SCS for NR component.

Proposal 5: Decouple MPR requirements from SEM test for intra-band contiguous EN-DC.

Proposal 6: Select 16QAM as the modulation to use in E-UTRA component.

Proposal 7: Select all available modulations for NR testing.

Proposal 8: Select UL RB allocation 1 RB at the edge of the aggregated channel bandwidth and full allocation.
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