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1 Introduction
In RAN4 #101e meeting, it was agreed to adopt “Configuration 2: lower LTE carrier power” as power splitting for EN-DC TRP test [1]. Under this agreed framework, this document further discusses remaining details.  
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]

2 Discussion
2.1 Referencing to conducted test method
Because the similarity between TRP test and conducted test of UE Maximum Output Power, the conducted test configuration/procedure had been used as baseline for TRP test with necessary exceptions, e.g. referencing to TS 36.508 and TS 36.521 in LTE TRP test spec TS 37.544. Same approach should be used in NR EN-DC TRP test.
Proposal 1: Configurations of NR EN-DC TRP test should reference to corresponding conducted test in TS 38.521-3 6.2B.1 with only necessary exceptions.
2.2 Necessary exceptions on power setting
In TS 38.521-3 6.2B.1.3.4.3, for conducted test of UE Maximum Output Power, the settings are P-NR-FR1=20dBm and p-MaxEUTRA-r15=20dBm (assume test ID 6 of simultaneous E-UTRA and NR transmission, and PC3). According to aforementioned agreement on EN-DC TRP test, one corresponding exception is p-MaxEUTRA-r15=[10]dBm. Remaining question is the setting of p-NR-FR1, which we discuss as following.
· Related RAN1 specs 
[TS 38.213]
7	Uplink Power Control
…
7.6	Dual connectivity
7.6.1	EN-DC
If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power [image: ] for transmissions on the MCG by p-MaxEUTRA and a maximum power [image: ] for transmissions in FR1 on the SCG by p-NR-FR1. 
…
If a UE is configured with [image: ], …

Observation 1: for EN-DC, RAN1 specification requires the signaling of p-NR-FR1, which is the value of [image: ]in uplink power control procedure of EN-DC.
· Related RAN2 specs 
[TS 38.331]
PhysicalCellGroupConfig information element
-- ASN1START
-- TAG-PHYSICALCELLGROUPCONFIG-START

PhysicalCellGroupConfig ::=         SEQUENCE {
    harq-ACK-SpatialBundlingPUCCH       ENUMERATED {true}                OPTIONAL,   -- Need S
    harq-ACK-SpatialBundlingPUSCH       ENUMERATED {true}                OPTIONAL,   -- Need S
    p-NR-FR1                            P-Max                            OPTIONAL,   -- Need R
    pdsch-HARQ-ACK-Codebook             ENUMERATED {semiStatic, dynamic},
tpc-SRS-RNTI                        RNTI-Value                       OPTIONAL,   -- Need R
…

PhysicalCellGroupConfig field descriptions
p-NR-FR1
The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-UE-FR1 (configured total for all serving cells operating on FR1).


Observation 2: RAN2 specification doesn’t specify default value for p-NR-FR1 in case of “not present”. (note: neither RAN4 spec 38.101-3)
· Related RAN5 specs [bookmark: _Toc21354188][bookmark: _Toc27749828][TS 38.508]
5.4.1	Radio resource control information elements
As defined in clause 4.6.3 with the following exceptions:
For Tx test cases in which Power Class 3 UEs verifying Power Class 3 requirements, refer to Table 5.4.1-1; For Tx test cases in which Power Class 2 UEs verifying Power Class 2 requirements, refer to Table 5.4.1-2.
[bookmark: _Hlk44513694]Table 5.4.1-1: P-Max-PC3
Derivation Path: Table 4.6.3-89
Information Element
Value/remark
Comment
Condition
P-Max
Not present

SA

23

EN-DC

Table 5.4.1-2: P-Max-PC2
Derivation Path: Table 4.6.3-89
Information Element
Value/remark
Comment
Condition
P-Max
Not present

SA

26

EN-DC

Condition
Explanation
SA
NR standalone RF tests cases
EN-DC
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]EN-DC RF tests cases specified in 38.521-3


Observation 3: RAN5 specification configures P-Max= Ppowerclass for EN-DC RF test, different from “not present” in SA 
Proposal 2: for NR EN-DC TRP test, IE “p-NR-FR1” should be configured for consistent UE behavior according to 3GPP specifications.
Except “not present” as discussed above, there are theoretically two remaining options: “p-NR-FR1 = Ppowerclass – [10dBm], e.g. 22.8dBm for PC3” or “p-NR-FR1 = Ppowerclass”. 
Note that TS 38.101-3 specifies as below, the addition of “0.3dB” i.e. 23.3dBm for PC3, makes both above two options out of RAN1 inequality[image: ], in case PLTE equal to or less than 10dBm. It means that for a UE not supporting dynamic power sharing the NR slot coinciding with an LTE UL subframe in the TDD pattern will not be dropped. 
 = MIN { PEMAX, EN-DC , PPowerClass, EN-DC - ΔPPowerClass,EN-DC } + 0.3 dB [from TS 38.101-3]
Therefore, “p-NR-FR1 = Ppowerclass” is preferred for simplicity.
Proposal 3: according to the agreement of “lower LTE carrier power”, assume [10dBm], set p-NR-FR1 = Ppowerclass as EN-DC TRP test configuration
Accordingly, the exceptions of Message contents in TS38.521-3 6.2B.1.3.4.3 could be as following
6.2B.1.3.4.3-1: PhysicalCellGroupConfig
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalCellGroupConfig ::= SEQUENCE {
	
	
	

	  p-NR-FR1
	2023
	For simultaneous E-UTRA and NR transmission
	Power Class 3 UE
Test IDs 1-6

	
	2326
	For simultaneous E-UTRA and NR transmission
	Power Class 2 UE
Test IDs 1-6



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

	Information Element
	Value/remark
	Comment
	Condition

	                            p-MaxEUTRA-r15
	20[10]
	For simultaneous E-UTRA and NR transmission
	Power Class 3 UE
Test IDs 1-6

	
	23[10]
	For simultaneous E-UTRA and NR transmission
	Power Class 2 UE
Test IDs 1-6



In addition, RAN4 will specify different TRP requirements for UE of different power class.
Proposal 4：RAN4 should specify different TRP requirements for UE of different power class. 
3 Conclusions
Under the agreed framework of “Configuration 2: lower LTE carrier power”, this document discusses remaining details of EN-DC TRP test configuration.
Observation 1: for EN-DC, RAN1 specification requires the signaling of p-NR-FR1, which is the value of [image: ]in uplink power control procedure of EN-DC.
Observation 2: RAN2 specification doesn’t specify default value for p-NR-FR1 in case of “not present”. (note: neither RAN4 spec 38.101-3)
Observation 3: RAN5 specification configures P-Max= Ppowerclass for EN-DC RF test, different from “not present” in SA 
Proposal 1: Configurations of NR EN-DC TRP test should reference to corresponding conducted test in TS 38.521-3 6.2B.1 with only necessary exceptions.
Proposal 2: for NR EN-DC TRP test, IE “p-NR-FR1” should be configured for consistent UE behavior according to 3GPP specifications.
Proposal 3: according to the agreement of “lower LTE carrier power”, assume [10dBm], set p-NR-FR1 = Ppowerclass as EN-DC TRP test configuration
Accordingly, the exceptions of Message contents in TS38.521-3 6.2B.1.3.4.3 could be as following
6.2B.1.3.4.3-1: PhysicalCellGroupConfig
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalCellGroupConfig ::= SEQUENCE {
	
	
	

	  p-NR-FR1
	2023
	For simultaneous E-UTRA and NR transmission
	Power Class 3 UE
Test IDs 1-6

	
	2326
	For simultaneous E-UTRA and NR transmission
	Power Class 2 UE
Test IDs 1-6



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

	Information Element
	Value/remark
	Comment
	Condition

	                            p-MaxEUTRA-r15
	20[10]
	For simultaneous E-UTRA and NR transmission
	Power Class 3 UE
Test IDs 1-6

	
	23[10]
	For simultaneous E-UTRA and NR transmission
	Power Class 2 UE
Test IDs 1-6


[bookmark: _GoBack]
Proposal 4：RAN4 should specify different TRP requirements for UE of different power class. 
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