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1.	Introduction
SA TRx MU for FR1 have been proposed in [1]~[6]. The discussion for the NSA tests has been started in [7]. This document provide the analysis for the TRx MU for EN-DC within FR1 (1LTE CC+1NR CC) cases.
2.	Discussion
Since currently how to measure the EN-DC test is still unclear[8], we propose the MU based on the different working assumption regarding LTE as shown in Table 1.
Note that the generic rule for the testing is specified in 4.2 of 38.101-3. According to this statement, if no explicit requirement is specified in 38.101-3 it can be regarded that the LTE and NR are tested with its own requirement in 36.101 and 38.101, measurement for LTE and NR are done independently. This rule can be applied for inter-band  EN-DC case but not clear whether it is applicable for Intra contiguous EN-DC and intra non-contiguous EN-DC case for some test cases such as blocking tests.
[bookmark: _Toc518912732]4.2	Applicability of minimum requirements
a)	In this specification the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios
b)	For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.
c)	The spurious emissions power requirements are for the long-term average of the power. For the purpose of reducing measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce the uncertainty due to the statistical nature of the signal
d)	Terminal that supports EN-DC configuration shall meet E-UTRA requirements as specified in TS 36.101 [4] and NR requirements as in TS 38.101-1 [2] and TS 38.101-2 [3] unless otherwise specified in this specification

Observation 1 : If no explicit requirement is specified in 38.101-3 it can be regarded that the requirement in 36.101 and 38.101-1 are applied for LTE and NR respectively, and hence the measurement for LTE and NR are done independently. For some test cases, it is not clear this rule can be applied for Intra contiguous and Intra non-contiguous EN-DC.
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 Note that even though the above rule is shown above in 38.101-3, treatment of LTE in the RAN5 test specification (measure LTE in 38.521-3 or separately measure in LTE spec etc…) is still an open issue and can be discussed further in RAN5.
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Table 1 Proposed NSA MU for Transmitter Tests (1LTE CC + 1NR CC)
	Test Case
	Requirement and procedure in 38.101-3 v15.3.0(After August)
	CA Requirement
and procedure in LTE and FR1 SA NR
(For information)
	Proposed MU for NSA

	Transmitter Maximum Output Power
	Sum of the power of each CC is measured.
	36.101 CA:
Sum of the power of each CC is measured

38.101-1 CA:
Inter : Sum of the power of each CC is measured
Intra-C, Intra-NC : Not defined(empty chapter)
	LTE cell is configured and measured :

Inter, Intra-NC :

For non-simultaneous tx: 
LTE : Same as LTE MU in 36.521-1.
NR FR1 : Same as SA MU in 38.521-1

For simultaneous tx: 
LTE+NR : Root sum square of LTE and NR MU(each MU should be selected with appropriate BW and power level).

Intra-C : 
For non-simultaneous tx : 
LTE : Same as LTE MU in 36.521-1.
NR FR1 : Same as SA MU in 38.521-1

For simultaneous tx : 
LTE+NR : Same as SA MU in 38.521-1 for aggregated BW


No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A


	Maximum Power Reduction (MPR)
	Not defined (empty chapter). Generic rule apply. Verification can be done for sum of the power of each CC.

	36.101 CA :
Verification done for sum of the power of each CC

38.101-1 CA:
Not defined(empty chapter)
	Same as the row of MOP

	Additional Maximum Power Reduction (A-MPR)
	Intra-C, Intra-NC : Some NS values and corresponding requirements defined.
Inter : Not defined(empty chapter). Generic rule apply. Verification can be done for sum of the power of each CC.

	36.101 CA:
Verification done for sum of the power of each CC

38.101-1 CA:
Not defined(empty chapter)
	Same as the row of MOP

	Configured transmitted Output Power
	Intra-C, Intra-NC : Not defined(empty)
Inter :
No dynamic power sharing : 36.101 and 38.101-1 are referred. For 1 LTE + 1 NR CC case, power can be measured for each CC.
For dynamic power sharing: Sum of power of each CC is measured.
Time domain overlapping aspects are defined.
	36.101 CA :
Verification done for sum of the power of each CC

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: PCmax for each numerology is indicated. Time domain overlapping for different numerology aspects is defined.
	Same as the row of MOP

	Minimum Output Power
	Apply 38.101-1 and 36.101 for each NR and LTE CCs respectively.(section 6.3)
	36.101 CA :
Measured for each CC

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC

	LTE cell is configured and measured :

NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1.

No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A


	Transmit OFF power
	Apply 38.101-1 and 36.101 for each NR and LTE CCs respectively.(section 6.3)
	36.101 CA :
Measured for each CC

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	LTE cell is configured and measured :

NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1.

No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A


	ON/OFF time mask
	Apply 38.101-1 and 36.101 for each NR and LTE CCs respectively.(section 6.3)

Additional requirements defined for TDM based UL sharing between LTE and NR over the common carrier.
	36.101 CA :
Measured for each CC

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	LTE cell is configured and measured :

NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1.

No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A


	Power Control tolerance
(Absolute)
	Not defined(no section)
	36.101 CA :
Measured for each CC

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: No requirements unique to CA operation are defined.
	LTE cell is configured and measured :

NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1.

No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A


	Power Control tolerance
(Relative)
	Not defined(no section)
	36.101 CA :
Measured for each CC

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: No requirements unique to CA operation are defined.
	LTE cell is configured and measured :

NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1.

No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A


	Power Control tolerance
(Aggregated)
	Not defined(no section)
	36.101 CA :
Measured for each CC

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: No requirements unique to CA operation are defined.
	LTE cell is configured and measured :

NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1.

No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A


	Frequency error
	Not defined(no section)


	36.101 CA :
Measure frequency error for each CC

38.101-1 CA:
Inter : For each CC
Intra-C, NC : No(empty chapter)
	LTE cell is configured and measured :

Inter :
NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1.

Intra-C, NC : TBD

No DL/UL allocation for LTE and not measured:

Inter :
NR FR1 : Same as SA MU in 38.521-1
LTE : N/A

Intra-C, NC : TBD


	Error Vector Magnitude (EVM)
	EVM defined one of the CG with allocated RB and the other non-allocated.
	36.101 CA :
Measured for each CC. The requirements apply with PCC with PRB allocation and SCC without PRB allocation.

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	LTE cell is configured and measured :

Inter :
NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1

Intra-C, NC : TBD

No DL/UL allocation for LTE and not measured:

Inter :
NR FR1 : Same as SA MU in 38.521-1
LTE : N/A

Intra-C, NC : TBD

Assumption: One of the CCs is allocated and another is unallocated.

	Error Vector Magnitude (EVM) - Spectrum Flatness
	Not defined(no section)
	36.101 CA:
Inter : Measured for each CC
Intra-C, NC : Not defined(no section)
( Not tested in CA in 36.521-1 )

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	Same as the row of EVM

	Carrier leakage
	Requirement defined for each CC
	36.101 CA :
Measured for each CC. The requirements apply with PCC with PRB allocation and SCC without PRB allocation.


38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	Same as the row of EVM

	In-band emissions (non allocated RB)
	MCG and SCG is tested separately.  Allocating 1 PRB for each MCG or SCG.
	36.101 CA :
Inter, Intra-NC: Measured for each CC. The requirements apply with PCC with PRB allocation and SCC without PRB allocation.
Intra-C : 
Measured for aggregated BW. The requirements apply with PCC with PRB allocation and SCC without PRB. Signal analysis needed only for PCC.

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	Same as the row of EVM

	Occupied bandwidth
	Intra-C : for aggregated BW
Inter, Intra-NC : Not specified. Generic rule apply.
	36.101 CA :
Inter, Intra-NC : for each PCC and SCC(Sub-block)
Intra-C : for aggregated BW

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	LTE cell is configured and measured :

Intra-C : 
For simultaneous NR-LTE tx :
NR FR1+LTE : Same as SA MU in 38.521-1 for aggregated BW

For non-simultaneous NR-LTE tx :
NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1

Inter : 
NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1

Intra-NC : 
NR FR1 : TBD(procedure is unclear. Check if LTE procedure is correct)

No DL/UL allocation for LTE and not measured:
NR FR1 : Same as SA MU in 38.521-1
LTE : N/A


	Spectrum Emission Mask
	Intra-C : for aggregated BW
Intra-NC : Composite SEM for each CC
Inter : for each CC
	36.101 CA:
Inter, Intra-NC : Composite SEM of CCs
Intra-C : SEM defined for aggregated CCs
38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Composite SEM of CCs
	Same as SA NR MU in 38.521-1

	Adjacent Channel Leakage power Ratio
	Intra-C : for aggregated BW
Intra-NC : Ratio of sum of power of assigned sub-blocks to adjacent channel power
Inter : for each CC
	36.101 CA:
Inter : ACLR per CC
Intra-C : ACLR for aggregated CCs
Intra-NC : Ratio of sum of power of assigned sub-blocks to adjacent channel power
38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	LTE cell is configured and measured :

Inter :
NR FR1 : Same as SA NR MU in 38.521-1
LTE : Same as LTE MU in 36.521-1

Intra-C :
NR+LTE : Same as SA NR MU in 38.521-1 for aggregated BW

Intra-NC :
TBD

No DL/UL allocation for LTE and not measured:
NR FR1 : Same as SA NR MU in 38.521-1
LTE : N/A


	General Spurious emissions
	Intra-C : Composite spurious requirements.
Intra-NC : Nothing specified. Generic rule apply(for each CC).
Inter : Nothing specified Generic rule apply(for each CC)
	36.101 CA:
Inter, Intra-NC : Composite Spurious Requirements
Intra-C : Spurious for aggregated CCs.
Note : for Inter : Only the 2nd and 3rd intermodulation frequencies are tested.

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Composite Spurious Requirements
	Same as SA NR MU in 38.521-1

	Spurious emission UE-to-UE coexistence
	Both carrier active -> protected frequencies are measured.
	36.101 CA:
Both carrier active -> protected frequencies are measured.
Note : for Inter : Only the 2nd and 3rd intermodulation frequencies are tested.
38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Composite Spurious Requirements. 2nd and 3rd order intermodulation frequencies are tested
	Same as SA NR MU in 38.521-1

	Additional spurious emissions
	Intra-C, NC : Protected frequencies, which is specific to the NS value, are measured. Only requirement for NS_04 is defined.
Inter : Not defined
	36.101 CA:
Protected frequencies, which is specific to the NS value, are measured.
38.101-1 CA:
No chapter for additional spurious emission
	Same as SA NR MU in 38.521-1 for NS_04

	Transmit intermodulation
	Not defined(no section)
	36.101 CA:
Inter : Measured for each CC.
Intra-C : Measured for aggregated CC
Intra-NC : No definition of requirements

38.101-1 CA:
Intra-C, NC : Not defined(empty chapter)
Inter: Measured for each CC
	LTE cell is configured and measured :

Inter :
NR FR1 : Same as SA NR MU in 38.521-1
LTE : Same as LTE MU in 36.521-1

Intra-C :
TBD

Intra-NC :
TBD

No DL/UL allocation for LTE and not measured:
NR FR1 : Same as SA NR MU in 38.521-1
LTE : N/A





Table 2 Proposed NSA MU for receiver test (1LTE CC + 1NR CC)
	Test Case
	Requirement in 38.101-3 v15.3.0
(After August)
	CA Requirement
and verification method in LTE and FR1 SA NR
(For information)
	Proposed MU for NSA

	Reference sensitivity level
	Exceptions (MSD) are defined.
	36.101 CA:
Power set for each CC and measurement for each CC. 

38.101-1 CA:
For power setting, it is not clearly mentioned but “REFSENS for aggregated BW” is not specified then it is natural to consider that the REFSENS is defined for each CC
	LTE cell is configured and measured :

NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.5231-1

No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A

UL Power  MU: Follows SA MU in 38.521-1



	Maximum input level
	Not defined(no section)
	36.101 CA :
Power set and Measurement for each CC 

UL Power : Follows MOP TC

38.101-1 CA :
Intra-C : TBD exists
Intra-NC : Not defined
Inter : Power set and Measurement for each CC
	LTE cell is configured and measured :

NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.5231-1

No DL/UL allocation for LTE and not measured:

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A

	Adjacent Channel Selectivity (ACS)
	Not defined(no section)
	36.101 CA :
Intra-C : Power defined for each CC. ACS measured for aggregate BW.
Intra-NC : Per sub-block
Inter : for each CC

BW Interferer :  
Intra-C: BW is 5MHz or 20MHz for B46 regardless of aggregated BW
Inter C : for each CC
Intra-NC : Follows Intra-C or Inter depending on the sub-block structure(single CC or 2 contiguous　CC)

38.101-1 CA :
Intra-C : Power defined for each CC. ACS Measured for aggregate BW .
Intra-NC : Not defined in 38.101-1
Inter : for each CC

BW Interferer :  
Intra-C: BW is aggregated BW (5MHz only for <= 2200Hz in SC) 
Inter C : for each CC

	LTE cell is configured and measured :

Inter :
NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1

Intra-C, NC : 
TBD

No DL/UL allocation for LTE and not measured:

Inter :

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A

Intra-C, NC : 
TBD


	In-band blocking
	Not defined(no section)
	36.101 CA:
Same as ACS

38.101-1 CA:
Same as ACS

	Same as the row of ACS

	Out-of-band blocking and Spurious response
	Not defined(no section)
	36.101 CA:

Intra-C : Power defined for CC. Blocking measured for aggregate BW.
Intra-NC : For each sub-block
Inter : for each CC

38.101-1 CA:

Intra-C : Power for CC(Not clearly specified in spec but REFESNS is defined for each CC)
Intra-NC : Not defined
Inter : for each CC



	LTE cell is configured and measured :

Inter :
NR FR1 : Same as SA MU in 38.521-1
LTE : Same as LTE MU in 36.521-1

Intra-C, NC : 
TBD

No DL/UL allocation for LTE and not measured:

Inter :

NR FR1 : Same as SA MU in 38.521-1
LTE : N/A

Intra-C, NC : 
TBD


	Narrowband Blocking
	Not defined(no section)
	36.101 CA:
Intra-C : Power defined for CC. Blocking measured for aggregate BW.
Intra-NC : For each sub-block
Inter : for each CC

38.101-1 CA:
Intra-C : Not defined
Intra-NC : Not defined
Inter : For each CC

	Same as the row of OOB

	Receiver Spurious emissions
	Not defined(no section)
	36.101 CA:
Just specify the same requirement as SC.

38.101-1 CA:
Intra-C : Spurious for aggregated CCs
Intra-NC : TBD exists
Inter : For each CC

	Same as SA NR MU in 38.521-1





[bookmark: _GoBack]Proposal 1: RAN5 to adopt the TRx MU for EN-DC within FR1 (1LTE CC + 1NR CC) as shown Table 1 and Table 2 depending on the outcome of RAN4 and/or analysis in RAN5 regarding the need of LTE measurement.

3.	Conclusion
RAN5 is asked to endorse following proposals.
Observation 1 : If no explicit requirement is specified in 38.101-3 it can be regarded that the LTE and NR are tested with its own requirement in 36.101 and 38.101 and measurement for LTE and NR are done independently. For some test cases, it is not clear this principle can be applied for Intra contiguous and Intra non-contiguous EN-DC.
Proposal 1: RAN5 to adopt the EN-DC FR1 TRx MU defined Table 1 and Table 2 depending on the outcome of RAN4 and/or analysis in RAN5 regarding the need of LTE measurement.
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