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Introduction
At RAN5#96 meeting, the handling of SUL test cases for RedCap UE was intensively discussed. Following way forward was agreed post RAN5#96 meeting:
1. Not to proceed with the outgoing LS
1. Report the contention to RAN in the Chair report indicating an attempt being made to find a resolution in RAN5
1. There will be no mandated conformance testing for RedCap on SUL in Rel-17
1. RAN5 will facilitate testing of Rel-17 RedCap on SUL UE implementation, extent and scope needs to be discussed and agreed
1. If agreement cannot be reached by RAN5#97 then the option to seek guidance from RAN/RAN4 through a LS remains open
This document provides our opinion on how to implement the way forward in RAN5 specification.
Discussion
Update of test applicability
Based on the agreed way forward, there will be no mandated conformance testing for RedCap on SUL in Rel-17. After checking similar instances in existing RAN5 specifications, we think a note could be added to the ‘Additional Information’ entry to clarify that the SUL test case is optional for RedCap UE supporting SUL. Below is an example of how the note would look like.
	Clause
	TC Title
	Release
	Applicability
	Tested Bands/CA-Configurations Selection
	Branch
	Additional Information

	
	
	
	Condition
	Comment
	
	
	

	6.2C.1
	Configured transmitted power for SUL
	Rel-15
	C002
	UEs supporting 5GS FR1 and SUL
	D003
	
	NOTE 2

	NOTE 1:	The test case/branch is incomplete for any Band/CA/DC Configuration but has basic test configurations already. NOTE 1 can be removed only when the test case/branch is complete for at least one Band / CA/DC Configuration for at least one feature included in the test case/branch. Detailed completion status can be found in the corresponding test case section in 38.521-1.
NOTE 2: The test case is optional for Rel-17 RedCap UE implementing SUL.



One different way forward was proposed in last meeting, where the ‘Condition’ of test case selection is changed to ‘not applicable to RedCap UEs’. After checking with several test houses, it’s realized that changing the ‘Condition’ entry of test applicability would lead to the result of SUL test cases are not testable for RedCap UEs. The test houses usually generate the test plan based on the ‘Condition’ of each test case and the PICS reported by DUTs. If we change the condition to exclude RedCap UEs, all the relevant test cases will not be selected at the first stage, which means a big difficulty to ensure those test cases will be tested.
Based on the situation, it’s proposed to adding the note without changing ‘Condition’
Proposal 1: The test applicability of SUL Tx test cases are updated as below table.
	Clause
	TC Title
	Release
	Applicability
	Tested Bands/CA-Configurations Selection
	Branch
	Additional Information

	
	
	
	Condition
	Comment
	
	
	

	6.2C.1
	Configured transmitted power for SUL
	Rel-15
	C002
	UEs supporting 5GS FR1 and SUL
	D003
	
	NOTE 2

	NOTE 1:	The test case/branch is incomplete for any Band/CA/DC Configuration but has basic test configurations already. NOTE 1 can be removed only when the test case/branch is complete for at least one Band / CA/DC Configuration for at least one feature included in the test case/branch. Detailed completion status can be found in the corresponding test case section in 38.521-1.
NOTE 2: The test case is optional for Rel-17 RedCap UE implementing SUL.



SUL Rx requirements for RedCap UE
There were discussion on how to derive the SUL Rx requirements for RedCap UE. This clause provides our opinion on this topic.
Following abstract is Rx requirements taken from TS 38.101-1.
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…
7.1I	General
For a Redcap UE the requirements in Section 7 shall be verified with the channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.
…
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The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-1c, Table 7.3.2-1d and Table 7.3.2-2.
…
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For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in Table 7.3.2-1a, Table 7.3.2-1b and Table 7.3.2-2 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3 or supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3C.2-1 with reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1), unless sensitivity degradation is allowed in this clause of this specification. These exceptions also apply to any higher order CA or DC combination containing one of the exception combinations in this clause as subset. 
…

7.3I.2	Reference sensitivity power level
For a RedCap UE equipped with 2 Rx antenna ports, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1a and Table 7.3.2-1b for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 2 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3 and, for FDD bands, with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.
For a RedCap UE equipped with 1 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1a and in Table 7.3.2-1b shall be modified by the amount given in ΔR1R in Table 7.3I.2-1 for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 1 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3 and, for FDD bands, with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.
…
7.5	Adjacent channel selectivity
...
Table 7.5-3: Test parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz, case 1
RX parameter
Units
Channel bandwidth (MHz)


5, 10
15 
20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
Power in transmission bandwidth configuration
dBm
REFSENS + 14 dB
Pinterferer4
dBm
REFSENS + 45.5 dB
REFSENS + 42.5 dB

REFSENS + 39.5 – 10log10(BWChannel /20)

BWinterferer
MHz
5
Finterferer (offset)
MHz
BWChannel /2 + 2.5
/
-(BWChannel /2 + 2.5)
NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.
NOTE 3:	The interferer consists of the NR interferer RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.
NOTE 4:   10log10(x) is rounded to the next higher 0.5dB value.



From the requirements following observations could be made:
Observation 1: For legacy UEs, most Rx requirements are derived based on REFSENS requirements, such as ACS in 7.5 and SUL REFSENS in 7.3C.2. The REFSENS requirements refer to tables in 7.3.2.
Observation 2: For RedCap UEs, no specific Rx requirements are specified except for RedCap REFSENS in 7.3I.2.
Observation 3: According to 7.1I, for RedCap UEs, existing Rx requirements in Section 7 could be reused by referring to the RedCap REFSENS requirement in 7.3I.2.
Observation 4: For RedCap UE, ACS requirement is derived by reusing the requirement in 7.5, and replacing the REFSENS requirements by those in 7.3I.2.
Observation 5: For RedCap UE, SUL REFSENS requirement is derived by reusing the requirement in 7.3C.2, and replacing the REFSENS requirements by those in 7.3I.2.
Conclusion
In this contribution we discussed how to handle the SUL test cases for RedCap UEs. According to the analysis, we have the following observation and proposal:
[bookmark: _GoBack]Proposal 1: The test applicability of SUL Tx test cases are updated as below table.
	Clause
	TC Title
	Release
	Applicability
	Tested Bands/CA-Configurations Selection
	Branch
	Additional Information

	
	
	
	Condition
	Comment
	
	
	

	6.2C.1
	Configured transmitted power for SUL
	Rel-15
	C002
	UEs supporting 5GS FR1 and SUL
	D003
	
	NOTE 2

	NOTE 1:	The test case/branch is incomplete for any Band/CA/DC Configuration but has basic test configurations already. NOTE 1 can be removed only when the test case/branch is complete for at least one Band / CA/DC Configuration for at least one feature included in the test case/branch. Detailed completion status can be found in the corresponding test case section in 38.521-1.
NOTE 2: The test case is optional for Rel-17 RedCap UE implementing SUL.



Observation 1: For legacy UEs, most Rx requirements are derived based on REFSENS requirements, such as ACS in 7.5 and SUL REFSENS in 7.3C.2. The REFSENS requirements refer to tables in 7.3.2.
Observation 2: For RedCap UEs, no specific Rx requirements are specified except for RedCap REFSENS in 7.3I.2.
Observation 3: According to 7.1I, for RedCap UEs, existing Rx requirements in Section 7 could be reused by referring to the RedCap REFSENS requirement in 7.3I.2.
Observation 4: For RedCap UE, ACS requirement is derived by reusing the requirement in 7.5, and replacing the REFSENS requirements by those in 7.3I.2.
Observation 5: For RedCap UE, SUL REFSENS requirement is derived by reusing the requirement in 7.3C.2, and replacing the REFSENS requirements by those in 7.3I.2.
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