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1. Introduction
This document intends to analyse OBW 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.1
Occupied bandwidth for EN-DC

For intra-band contiguous EN-DC the occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel bandwidth for EN-DC, denoted as ENBW in sub-clause 5.3B.
From the above, the OBW for intra-band contiguous EN-DC configuration is measured in the aggregated channel bandwidth, defined in section 5.3B in [1] as:

ENBW = BWNR_Channel + BWE-UTRA Channel
Observation: ENBW considers E-UTRA channel bandwidth. Hence, E-UTRA component must be active and measured for the whole duration of the test to check the Occupied Bandwidth requirement in EN-DC intra-band contiguous configuration.

According to the aggregated channel bandwidth definition, contributions from both NR component and E-UTRA component are jointly considered to calculate the Occupied Bandwidth 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.
Study for test environment, test frequencies, test bandwidth, test subcarrier spacing and uplink configuration are required for the EN-DC intra-band contiguous configuration, considering the configuration for the NR component and also for the E-UTRA component. 
Table 2-1 summarizes the test configuration table, testing separately the E-UTRA component according to TS 36.521-1 [3] and NR component in FR1 SA according to TS 38.521-1 [2]. Note that EN-DC intra-band testing is only possible in FR1, where LTE and NR can share same band.
Table 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
	Mid range
	Mid range

	Test Subcarrier Spacing
	N/A
	Lowest

	Test Channel Bandwidth
	All
	All

	Uplink configuration
	QPSK, full allocation
	CP-OFDM, QPSK, full allocation


Observation: Test environment, Test Frequencies, Test Channel Bandwidth and Uplink configuration are similar for LTE and NR FR1 SA testing.

Proposal 1: Select Test Environment as Normal conditions (NC) for OBW EN-DC intra-band contiguous measurement.
Test frequency

For test frequency, same approach than in LTE and NR SA FR1 can be followed for the aggregated channel to be tested in the EN-DC intra-band contiguous configuration.
Proposal 2: Select Mid range as Test Frequency for OBW EN-DC intra-band contiguous measurement.

Test Channel Bandwidth

For Test Channel Bandwidth, LTE OBW defines in TS 36.521-1 [3] and NR OBW defines in TS 38.521-1 [2] test all channel bandwidth to check UE performance in all channel BW supported by UE. 
Proposal 3: Test all available ENBW supported by UE per intra-band contiguous EN-DC configuration.

Test Subcarrier Spacing

Selection of Test Subcarrier Spacing only applies for NR component. In that case, leveraging from OBW test point analysis for NR SA FR1 reflected in R5-180885 [4] can be done.
Proposal 4: Select the lowest SCS supported for the current channel bandwidth to test for the NR component.

Uplink configuration
For the Uplink Configuration, the maximum spectrum utilization is required to test the maximum aggregated channel bandwidth in the EN-DC intra-band contiguous configuration. 

Observation: Maximum spectrum utilization is achieved in LTE using full RB allocation. Maximum spectrum utilization is achieved in NR using full RB allocation for CP-OFDM.
Proposal 5: Select CP-OFDM waveform to get the maximum spectrum utilization for the NR component.

Proposal 6: Select the maximum transmission bandwidth configuration NRB for the selected channel bandwidth for both E-UTRA component and NR component.
UL modulation is leveraged from OBW FR1 SA test point analysis, as reflected in R5-180885 [4]. In that case, the lowest modulation scheme is selected to measure the occupied bandwidth.
Proposal 7: Select QPSK modulation to test the Occupied Bandwidth. 
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 OBW for intra-band contiguous EN-DC definition:

Proposal 1: Select Test Environment as Normal conditions (NC) for OBW EN-DC intra-band contiguous measurement.

Proposal 2: Select Mid range as Test Frequency for OBW EN-DC intra-band contiguous measurement.

Proposal 3: Test all available ENBW supported by UE per intra-band contiguous EN-DC configuration.

Proposal 4: Select the lowest SCS supported for the current channel bandwidth to test for the NR component.

Proposal 5: Select CP-OFDM waveform to get the maximum spectrum utilization for the NR component.

Proposal 6: Select the maximum transmission bandwidth configuration NRB for the selected channel bandwidth for both E-UTRA component and NR component.
Proposal 7: Select QPSK modulation to test the Occupied Bandwidth.
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