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1 Introduction
In RAN#91e meeting, the new R17 Work item for NR FR1 UE TRP and TRS was agreed [1]. With initial discussion of the test methodology in following RAN4 #99, open issues for EN-DC test were identified in the WF [2], cited as below for convenience. This document discusses our view on these topics. 
· Power splitting between LTE and NR
· For EN-DC OTA testing, the fixed-power-splitting approach should be configured, the following options can be considered:
· Option 1: UE transmit LTE and NR with a 50%-50% equal power splitting under EN-DC mode. 
· Option 1a: exact 50%-50% power splitting with fixed 50% power for each RAT, e.g. for PC3, 20 dBm LTE and 20 dBm NR
· Option 1b: rough 50%-50% power splitting with only fixed 50% power for LTE, e.g., for PC3, 20dBm LTE and no upper power limit setting for NR 
· Option 2: UE transmit a significant different power for LTE and NR under EN-DC mode
· Option 2a: maximum power for NR and minimized power for LTE (stable LTE connection should be confirmed with, e.g. 10dBm UL power) 
· Option 2b: maximum power for LTE and minimized power for NR (stable NR connection should be confirmed with, e.g. 10dBm UL power)
· Option 3: other configuration is not precluded
· Special OTA test method for DPS function
· RAN4 further discuss whether it is necessary to develop OTA test method to quantify the DPS function of FR1 UEs.
· Tx configuration for TRP and TRS
· Given maximum Tx should be configured for both TRP and TRS, RAN4 need to decide whether same Tx configurations should be used for TRP and TRS:
· Option 1: EN-DC Tx Power splitting for TRP and TRS testing should be the same. 
· Option 2: EN-DC Tx power splitting for TRP and TRS should be different.
· For EN-DC, whether two RATs need to be measured
· FFS whether both LTE and NR should be measured under EN-DC mode.
· Clarification from RAN Plenary on whether LTE measurement under EN-DC mode is within the scope of the WID is helpful.
· This topic is related to the Tx power configuration of EN-DC, suggest to make decision on EN-DC power splitting first

2 Discussion
2.1 Power splitting between LTE and NR
As we all know, TRP/TRS and conducted maximum output power/sensitivity are similar test with the difference on requirement reference point, i.e. radiated power of the antenna (OTA) or power at antenna connector (conducted). In this regard, it is desired to use similar test configurations for both OTA and conducted test, then the effect introduced by radiated part can be identified more directly, e.g. antenna efficiency, bandwidth and so on.
According to TS 38521-3 section “6.2B.1.3 UE Maximum Output Power for Inter-Band EN-DC within FR” [3], cited in Annex. There are 2 types of test configurations, i.e. with and w/o simultaneous E-UTRA and NR transmission. 50%-50% power splitting is used for the test cases with simultaneous E-UTRA and NR transmission (test ID 1-6), i.e. p-NR-FR1 = p-MaxEUTRA-r15 = 20 for Power Class 3 UE, and =23 for Power Class 2 UE.  
Observation1: For conducted test, FR1 inter-band EN-DC uses 50%-50% power splitting for the test cases with simultaneous E-UTRA and NR transmission.
Proposal 1: For FR1 EN-DC TRP test, Power splitting between LTE and NR uses similar configurations as conducted test of UE maximum output power which is p-NR-FR1 = p-MaxEUTRA-r15 = 20 for Power Class 3 UE, p-NR-FR1 = p-MaxEUTRA-r15 = 23 for Power Class 2 UE, i.e. option 1a in the WF.
2.2 Special OTA test method for DPS function
As discussed above, the aim of FR1 EN-DC TRP test is to assess radiated performance of the antenna including antenna efficiency, bandwidth etc. These are not directly related with the DPS function which is more about signal processing. 
[bookmark: _Toc36560432][bookmark: _Toc43976930][bookmark: _Toc52213502]And for FR1 EN-DC, it is already possible to well assess the DPS function by the conducted test cases designed in TS 38.521-3, e.g. section “6.2B.4.1.3 Configured Output Power for Inter-Band EN-DC within FR1”. 
According to above 2 observations, we think it is not necessary to develop OTA test method dedicated to quantify the DPS function of FR1 UEs.
Poaposal2: It is not necessary to develop OTA test method dedicated to quantify the DPS function of FR1 UEs.
2.3 Tx configuration for TRP and TRS
· Given maximum Tx should be configured for both TRP and TRS, RAN4 need to decide whether same Tx configurations should be used for TRP and TRS:
· Option 1: EN-DC Tx Power splitting for TRP and TRS testing should be the same. 
· Option 2: EN-DC Tx power splitting for TRP and TRS should be different.

It seems straightforward to use the same EN-DC Tx Power splitting for TRP and TRS test. Because for the user in real network, “high output power” and “low receiving power” are likely to happen simultaneously, i.e. user in low geometry. Therefore do not see the motivation for different splitting. 
Poaposal3: Adopt same EN-DC Tx Power splitting for TRP and TRS test.
2.4 For EN-DC, whether two RATs need to be measured
It has been further clarified in RAN#92 that “Only NR should be measured under EN-DC mode, LTE carrier measurement is not within the EN-DC OTA measurement scope.”
3 Conclusions
This document discusses the open issues of EN-DC test methodologies identified in the WF [2]. 
Observation1: For conducted test, FR1 inter-band EN-DC uses 50%-50% power splitting for the test cases with simultaneous E-UTRA and NR transmission.
Proposal 1: For FR1 EN-DC TRP test, Power splitting between LTE and NR uses similar configurations as conducted test of UE maximum output power which is p-NR-FR1 = p-MaxEUTRA-r15 = 20 for Power Class 3 UE, p-NR-FR1 = p-MaxEUTRA-r15 = 23 for Power Class 2 UE, i.e. option 1a in the WF.
Poaposal2: It is not necessary to develop OTA test method dedicated to quantify the DPS function of FR1 UEs.
Poaposal3: Adopt same EN-DC Tx Power splitting for TRP and TRS test.
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Annex
Table 6.2B.1.3.4.1-1: Test configuration table [from TS 38.521-3]
	Default Conditions

	Test Environment
as specified in TS 38.508-1 [6] clause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
as specified in TS 38.508-1 [6] clause 4.3.1 and TS 36.508 [6]
	Low for E-UTRA CC1 and NR CC1,
Mid for E-UTRA CC1 and NR CC1,
High for E-UTRA CC1 and NR CC1

	Test EN-DC channel bandwidth as specified in TS 36.508 [6] clause 4.3.1 and TS 38.508-1 clause 4.3.1
	5MHz for E-UTRA CC1 and Lowest for NR CC1,
Highest for E-UTRA CC1 and Highest for NR CC1

	Test SCS for the NR cell as specified in TS 38.521-1 [8] Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Test Freq
	E-UTRA
BW
	NR BW
	Downlink Configuration
	EN-DC Uplink Configuration

	
	
	
	
	
	E-UTRA Cell
	NR Cell

	
	
	
	
	
	Modulation
	RB allocation (NOTE 1)
	Modulation (NOTE 3)
	RB allocation
(NOTE 2)

	1
	High
	Default
	Default
	N/A
	QPSK
	1RB_Right
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB _Right

	2
	Low
	Default
	Default
	
	QPSK
	1RB_Left
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB _Left

	3
	Default
	Default
	Default
	
	QPSK
	Partial_Allocation
	DFT-s-OFDM PI/2 BPSK
	Inner_Full

	4
	High
	Default
	Default
	
	QPSK
	1RB_Right
	DFT-s-OFDM QPSK
	Inner_1RB _Right

	5
	Low
	Default
	Default
	
	QPSK
	1RB_Left
	DFT-s-OFDM QPSK
	Inner_1RB _Left

	6
	Default
	Default
	Default
	
	QPSK
	Partial_Allocation
	DFT-s-OFDM QPSK
	Inner_Full

	7
	High
	Default
	Lowest
	
	QPSK
	1RB_Right
	N/A
	N/A

	8
	Low
	Default
	Lowest
	
	QPSK
	1RB_Left
	N/A
	N/A

	9
	Default
	Default
	Lowest
	
	QPSK
	Partial_Allocation
	N/A
	N/A

	10
	High
	5MHz
	Default
	
	N/A
	N/A
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB _Right

	11
	Low
	5MHz
	Default
	
	N/A
	N/A
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB _Left

	12
	Default
	5MHz
	Default
	
	N/A
	N/A
	DFT-s-OFDM PI/2 BPSK
	Inner_Full

	13
	High
	5MHz
	Default
	
	N/A
	N/A
	DFT-s-OFDM QPSK
	Inner_1RB _Right

	14
	Low
	5MHz
	Default
	
	N/A
	N/A
	DFT-s-OFDM QPSK
	Inner_1RB _Left

	15
	Default
	5MHz
	Default
	
	N/A
	N/A
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 in current specification.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1 in TS 38.521-1 [8].
NOTE 3:	DFT-s-OFDM Pi/2 BPSK test applies only for UEs which supports Pi/2 BPSK in NR FR1



6.2B.1.3.4.3-1: PhysicalCellGroupConfig [from TS 38.521-3]
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalCellGroupConfig ::= SEQUENCE {
	
	
	

	  p-NR-FR1
	20
	For simultaneous E-UTRA and NR transmission
	Power Class 3 UE
Test IDs 1-6

	
	23
	For Test IDs 7~9 NR carrier is configured but not measured.
	Power Class 3 UE
Test IDs 7-15

	
	23
	For simultaneous E-UTRA and NR transmission
	Power Class 2 UE
Test IDs 1-6

	
	26
	For Test IDs 7~9 NR carrier is configured but not measured.
	Power Class 2 UE 
Test IDs 7-15

	}
	
	
	



6.2B.1.3.4.3-2: RRCConnectionReconfiguration: nr-Config-r15 [from TS 38.521-3]
	Derivation Path: TS 36.508 [11], Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	                            p-MaxEUTRA-r15
	20
	For simultaneous E-UTRA and NR transmission
	Power Class 3 UE
Test IDs 1-6

	
	23
	For Test IDs 10~15 E-UTRA carrier is configured but not measured.
	Power Class 3 UE
Test IDs 7-15

	
	23
	For simultaneous E-UTRA and NR transmission
	Power Class 2 UE
Test IDs 1-6

	
	26
	For Test IDs 10~15 E-UTRA carrier is configured but not measured.
	Power Class 2 UE
Test IDs 7-15



4

