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1	Introduction 
A new work item to define the OTA test methodology and TRP/TRS requirements for UEs operating in NR FR1 stand-alone and EN-DC within FR1 configurations was approved during the RAN #91 [1] and further revised during RAN #92 [2].  During the RAN4 #101 meeting the following agreements related to the EN-DC power configuration were reached [3]:

	Issue 2-2-1: EN-DC power splitting
· Make final decision on EN-DC configuration based on the following options:
· Configuration 1: 50% power for LTE, 20dBm 
· Configuration 2: lower LTE carrier power 
· A: LTE anchor agnostic, or
· B: low power (e.g. value between 0~10dbm), value should also be specified
Agreement: for EN-DC TRP testing
· Configuration 2: lower LTE carrier power
· B: low power with fixed value [10dBm]

Issue 2-2-2: Considerations on EN-DC 
Further discuss the proposals after EN-DC power splitting is concluded.
New Proposal 1: partial RB shall be configured for LTE UL RB allocation, under EN-DC TRP condition
New proposal 2: After conclude EN-DC power splitting, RAN4 should select EN-DC configurations for OTA testing according to the following principles: 
A) Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test; 
B) Consider only those EN-DC configurations which have no MSD impact on either LTE or NR

Agreements: 
Partial RB shall be configured for LTE UL RB allocation, under EN-DC TRP condition.
RAN4 should select EN-DC configurations for OTA testing according to the following principles: 
A) Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test; 
B) Consider only those EN-DC configurations which have no MSD impact on either LTE or NR

Issue 2-3: UL configuration
· Make decision on this topic after concluding EN-DC power splitting:
· Same UL configuration for TRP and TRS, or
· UL configuration for TRP and TRS is different 
Agreements: RAN4 target to conclude UL configuration for TRS under EN-DC mode in Jan 2022 RAN4 meeting.



This contribution provides our views on the power settings for EN-DC TRP/TRS tests and the EN-DC configuruations to be used in the test cases.
2	Discussion 
We had outlined our considerations related to the EN-DC power split in [4].  Given the agreement during the RAN4 #101 meeting, we observe two remaining issues with the EN-DC power split topic:  whether the tentative value of 10 dBm for the LTE carrier is acceptable and whether a configured power setting is necessary for the NR carrier.

On the first aspect, although our preference is still to proceed with the anchor-agnostic approach, we also recognize that setting the LTE carrier to 10 dBm helps to avoid the triggering of power reduction prioritization rules.  Thus, it is fine to confirm the tentative agreement on the LTE carrier power from the last meeting.

[bookmark: _Toc92714593]Observation 1:	It is fine to confirm the tentative agreement on the LTE carrier power from the last meeting.

On the second aspect, we recognize that there are two ways for a test system to indicate to the device under test to that it should be using maximum output power during the OTA test.  One approach is to configure the UE to transmit with the maximum configured output power, and another approach is to issue a series of "TPC UP" commands to ensure the UE transmits maximum power.  Conceptually, both approaches accomplish the same outcome.  However, transmit power control tolerances defined in TS38.101-1 introduce a subtle difference.  In the scenario of configuring the UE to transmit at Pcmax, the allowed tolerance is defined as +/- 2.0 dB (see Table 6.2.4-1).  In the "TPC UP" scenario, the allowed tolerance depends on the power step and, consequently, on test system implementation.  If the test system relies on ∆P = 1 dB steps, and maintains the RB allocations the same, then the UE can converge to the maximum output power with a tolerance of +/- 0.7 dB (see Table 6.3.4.3-1).  With power sweep optimizations a test system implementation can efficiently trade off the number of "TPC UP" commands needed to issue to the UE and the accuracy of the convergence of its output power.
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As agreed in the last meeting, EN-DC configurations will be selected such that there are not multiple permutations of different LTE carrier with a given NR carrier, and the configurations will be chosen to avoid MSD issues in both LTE and NR carriers.

A possible starting point, and as a way to illustrate the analysis, we provide some example configurations in Table 1 below.

Table 1: Example configurations for EN-DC TRP/TRS
	Configuration
	UL Harmonic MSD
	Cross-band MSD
	2UL IMD MSD
	Harmonic mixing MSD
	Comments

	DC_2A_n41A
	No
	Yes, not specified
	No
	No
	Set B2 UL to PCMAX - 10dB

	DC_3A_n28A
	No
	No
	No
	No
	

	DC_1A_n78A
	No
	No
	No
	No
	IMD4 to B1 DL. Set B1 UL to PCMAX - 10dB

	DC_1A_n79A
	No
	No
	No
	No
	



Table 2: Frequency test points for EN-DC TRP/TRS
	Configuration
	LTE UL frequencies (MHz)
	LTE DL frequencies (MHz)
	NR UL frequencies (MHz)
	NR DL frequencies (MHz)
	Comments

	
	L
	M
	H
	L
	M
	H
	L
	M
	H
	L
	M
	H
	

	DC_2A_n41A
	1850 + CBW/2
	1880
	1910 - CBW/2
	1930 + CBW/2
	1960
	1990 - CBW/2
	2496 + CBW/2
	2593
	2690 - CBW/2
	2496 + CBW/2
	2593
	2690 - CBW/2
	Set B2 UL to PCMAX - 10dB

	DC_3A_n28A
	1710 + CBW/2
	1747.5
	1785 - CBW/2
	1805 + CBW/2
	1842.5
	1880 - CBW/2
	703 + CBW/2
	725.5
	748 - CBW/2
	758 + CBW/2
	780.5
	803 - CBW/2
	

	DC_1A_n78A
	1920 + CBW/2
	1950
	1980 - CBW/2
	2110 + CBW/2
	2140
	2170 - CBW/2
	3300 + CBW/2
	3550
	3800 - CBW/2
	3300 + CBW/2
	3550
	3800 - CBW/2
	IMD4 to B1 DL. Set B1 UL to PCMAX - 10dB

	DC_1A_n79A
	1920 + CBW/2
	1950
	1980 - CBW/2
	2110 + CBW/2
	2140
	2170 - CBW/2
	4400 + CBW/2
	4700
	5000 - CBW/2
	4400 + CBW/2
	4700
	5000 - CBW/2
	



[bookmark: _Toc92714595]Proposal 2:	It is proposed to define the configurations and frequency test points to be used for EN-DC TRP/TRS; Tables 1 and 2 provide examples for further discussion. 

3	Conclusions
This contribution provides our views on the topic of EN-DC test configurations for the TRP/TRS test and makes the following observations and proposals:

Observation 1:	It is fine to confirm the tentative agreement on the LTE carrier power from the last meeting.


Proposal 1:	In an EN-DC configuration the maximum output power in the NR carrier is achieved by using consecutive "TPC UP" commands.
Proposal 2:	It is proposed to define the configurations and frequency test points to be used for EN-DC TRP/TRS; Tables 1 and 2 provide examples for further discussion.
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