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1.	Introduction
RedCap UE conformance test cases have been added to TS 38.521-1[1] specification in order to meet new deployment of  RedCap capability support from 5G operators.  Specifically, this includes subclauses 6.2I (Transmitter power for RedCap) and 7.3I (Reference sensitivity for RedCap).  TS 38.522[2] applicability of these test cases has been updated accordingly. 
We expect  RedCap UE specific test case and legacy test cases will be executed for RedCap UE based on UE signal RedCap capability. With the current applicability rules, some test cases will be executed twice and the test condition should be modified. 
In this discussion paper, proposals are presented to avoid this to happen.
2. 	Discussion
2.1 RedCap Receiver RF test cases
In TS 38.521-1 [1], UE Reference sensitivity is defined specifically for RedCap UE in subclause 7.3I.  In addition, subclause 7.1I also provides a general statement on what test cases shall be covered for RedCap UE conformance testing. 
For RedCap UE conformance testing, it is expected 7.3I and list of legacy test cases will be executed. 
	
	
	Condition 

	

	7.3I.2
	Reference sensitivity for RedCap
	C177
	RedCap UEs supporting 5GS FR1 


	7.3.2
	Reference sensitivity 
	C001h
	UEs supporting 5GS FR1 not supporting txDiversity-r16 


	7.4
	Maximum input level
	C001
	UEs supporting 5GS FR1 

	7.5
	Adjacent channel selectivity
	C001
	UEs supporting 5GS FR1

	7.6.2
	Inband blocking
	C001
	UEs supporting 5GS FR1

	7.6.3
	Out-of-band blocking
	C001
	UEs supporting 5GS FR1

	7.6.4
	Narrow band blocking
	C001
	UEs supporting 5GS FR1

	7.7
	Spurious response
	C001
	UEs supporting 5GS FR1

	7.8.2
	Wide band Intermodulation
	C001
	UEs supporting 5GS FR1

	7.9
	spurious emission
	C001
	UEs supporting 5GS FR1



From what is in TS 38.522[2],  all these test cases will be executed for a RedCap UE meeting conditions C001h, C001 and C177.
C001h: IF (A.4.1-1/1 OR A.4.1-1/2) AND A.4.1-2/7 AND A.4.1-3/1 AND NOT A.4.3.2-1/84 THEN R ELSE N/A 
                IF  (pc_nrFDD RO pc_nrTDD) AND pc_nrFR1 AND pc_NG_RAN_NR AND NOT  pc_txDiversity_r16

C001   IF (A.4.1-1/1 OR A.4.1-1/2) AND A.4.1-2/7 AND A.4.1-3/1 THEN R ELSE N/A
              IF (pc_nrFDD RO pc_nrTDD) AND pc_nrFR1 AND pc_NG THEN R ELSE N/A

C177 IF (A.4.1-1/1 OR A.4.1-1/2) AND A.4.1-2/7 AND A.4.1-3/1 AND A.4.3.12-1/2 THEN R ELSE N/A 

C177 = IF ( pc_nrFDD OR pc_nrTDD) AND pc_nrFR1 AND pc_NG_RAN_NR AND pc_supportOfRedCap_r17
Clearly both test cases 7.3.2 and 7.3I2 will be executed for RedCap enabled UE with pc_supportOfRedCap_r17. The test condition shall be modified to exclude 7.3.2 test case.
The proposed test condition:
C001x: IF (A.4.1-1/1 OR A.4.1-1/2) AND A.4.1-2/7 AND A.4.1-3/1 AND NOT (A.4.3.2-1/84 OR A.4.3.12-1/2) THEN R ELSE N/A 
                IF  (pc_nrFDD RO pc_nrTDD) AND pc_nrFR1 AND pc_NG_RAN_NR AND NOT ( pc_txDiversity_r16 OR pc_supportOfRedCap_r17)


2.2 RedCap Transmitter RF test cases
Comparing to section 7 receiver testing, transmitter testing requirement doesn’t have an equivalent of general statement applying to RedCap UE. Only subclause 6.2I has specifically defined RedCap test requirement for MOP, UE maximum output power reduction, UE additional maximum output power reduction, and configured transmitted power for RedCap UEs.  There is no guideline as what other transmitter test cases shall be included for RedCapp UE testing other than a generic clause suffix definition in subclause 4.3 of TS 38.101-1 [3]. UE PICS will be used to determine which test case shall apply to RedCap based on the defined test condition for each test case in 38.522.
Below is a list of test cases which will be executed if a UE support pc_supportOfRedCap_r17
	
	Test case
	Conditions
	

	6.2I1
	UE maximum output power for RedCap
	C177 
	RedCap UEs supporting 5GS FR1 


	6.2I.2
	UE maximum output power reduction for RedCap
	C177
	RedCap UEs supporting 5GS FR1 


	6.2I.3
	UE additional maximum output power reduction for RedCap
	C177
	RedCap UEs supporting 5GS FR1 


	6.2I.4
	Configured transmitted power for RedCap
	C177
	RedCap UEs supporting 5GS FR1 


	6.2.1
	UE maximum output power 
	C001h 
	UEs supporting 5GS FR1 not supporting txDiversity-r16 

	6.2.2
	UE maximum output power reduction 
	C001h
	Same as above

	6.2.3
	UE additional maximum output power reduction 
	C001h
	

	6.2.4
	Configured transmitted power 
	C001h
	

	6.3.1
	Minimum output power
	C001h
	

	6.3.3.2
	General ON/OFF time mask 
	C001h
	

	6.3.3.4
	PRACH time mask
	C001h
	

	6.3.3.6
	SRS time mask
	C001h
	

	6.3.4.2
	absolute Power tolerance
	C001h
	

	6.3.4.3
	Power Control Relative power tolerance
	C001h
	

	6.3.4.4
	aggregate Power tolerance
	C001h
	

	6.4.1
	Frequency error
	C001h
	

	6.4.2.1
	Error vector magnitude
	C001h
	

	6.4.2.2
	Carrier leakage
	C001h
	

	6.4.2.3
	In-band emissions
	C001h
	

	6.4.2.4
	EVM equalizer spectrum flatness
	C001h
	

	6.4.2.5
	EVM equalizer spectrum flatness for Pi/2 BPSK
	C050 
	UEs supporting 5GS FR1 Power Class 3 and pi/2-BPSK modulation scheme for power boosting in FR1and not supporting txDiversity-r16 

	6.5.1
	Occupied bandwidth
	C001h
	

	6.5.2.2
	Spectrum emission mask
	C001h
	

	6.5.2.3
	Additional spectrum emission mask
	C001h
	

	6.5.2.4.1
	NR ACLR
	C001h
	

	6.5.2.4.2
	UTRA ACLR
	C001a 
	UEs supporting 5GS FR1 PC3 not supporting txDiversity-r16 

	6.5.3.1
	General spurious emissions
	C001h
	

	6.5.3.2
	Spurious emissions for UE co-existence
	C001h
	

	6.5.3.3
	Additional spurious emissions
	C001h
	

	6.5.4
	Transmit intermodulation
	C001h
	



Similar to reference sensitivity, test cases 6.2.1, 6.2.2, 6.2.3 and 6.2.4 will be required for RedCap UE.  This is redundant as they are already covered in 6.2I.x.  The test applicability condition should be modified to avoid this redundancy.
The new test condition C001x suggested above shall be used instead. 
Observation 1
With current test applicability conditions defined in TS 38.522 [2], reference sensitivity and transmit output power test cases will be executed twice for RedCap UE.
Proposal 1
Modify applicability condition of clauses 7.3.2 and 6.2.x to exclude REDCAP supporting UE 
Proposed condition: C001x: IF (A.4.1-1/1 OR A.4.1-1/2) AND A.4.1-2/7 AND A.4.1-3/1 AND NOT (A.4.3.2-1/84 OR A.4.3.12-1/2) THEN R ELSE N/A 

2.3 Summary
To summarize, the following observation and proposal are presented in this discussion:
Observation 1
With current test applicability conditions defined in TS 38.522[2], reference sensitivity and transmit output power test cases will be executed twice for RedCap UE.
Proposal 1
Modify the applicability condition of  clause 7.3.2 and 6.2.x to exclude REDCAP supporting UE 
Proposed condition: C001x: IF (A.4.1-1/1 OR A.4.1-1/2) AND A.4.1-2/7 AND A.4.1-3/1 AND NOT (A.4.3.2-1/84 OR A.4.3.12-1/2) THEN R ELSE N/A 

3. 	Conclusion
Based on the above discussion, one proposal is presented to modify the test condition in order to avoid unnecessary repetition of the same test case. 
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