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Introduction
This contribution discusses the issues of the requirement set applicability tables in TS 38.106 and provides proposals to solve the issues.
Discussion 
In the current repeater specification [1], requirement set applicability tables are defined as below.
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In tables4.5-1, 4.5-1a and 4.5-1b the requirement applicability for each requirement set is defined. For each requirement, the applicable requirement clause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.5-1: Requirement set applicability
	Requirement
	Requirement set

	
	Repeater type 1-C
	Repeater type 2-O

	Repeater output power
	6.2
	

	Frequency stability
	6.3
	

	Out of band gain
	6.4
	

	Unwanted emissions
	6.5
	

	Error Vector Magnitude
	6.6
	NA

	Input intermodulation
	6.7
	

	Output intermodulation
	6.8
	

	Adjacent Channel Rejection Ratio (ACRR)
	6.9
	

	Transmit ON/OFF power
	6.10
	

	Repeater output power
	
	7.2

	OTA frequency stability
	
	7.3

	OTA out of band gain
	
	7.4

	OTA unwanted emissions
	
	7.5

	OTA Error Vector Magnitude
	NA
	7.6

	OTA input intermodulation
	
	7.7

	
	
	

	OTA Adjacent Channel Rejection Ratio (ACRR)
	
	7.8

	OTA transmit ON/OFF power
	
	7.9



Table 4.5-1a: Requirement set applicability for NCR-Fwd
	Requirement
	Requirement set

	
	NCR-MT type 1-C
	NCR-MT type 1-H
	NCR-MT type 2-O

	(omitted)



Table 4.5-1b: Requirement set applicability for NCR-MT
	Requirement
	Requirement set

	
	NCR-MT type 1-C
	NCR-MT type 1-H
	NCR-MT type 2-O

	Conducted transmitter power

	6.2.3.2
	6.2.3.2
	

	Conducted output power dynamics
	6.11
	6.11
	

	Conducted transmit signal quality
	6.12
	6.12
	

	Conducted output RF spectrum emissions
	6.5
	6.5
	

	Conducted transmit intermodulation
	6.13
	6.13
	

	Diversity characteristics

	6.15
	6.15
	NA

	Conducted reference sensitivity
	6.16
	6.16
	

	Conducted maximum input level
	6.17
	6.17
	

	Conducted adjacent channel selectivity
	6.18
	6.18
	

	Conducted blocking characteristics
	6.19
	6.19
	

	Conducted spurious response

	6.20
	6.20
	

	Conducted intermodulation characteristics

	6.21
	6.21
	

	Conducted spurious emissions
	6.5.5
6.22
	6.5.5
6.22
	

	Radiated transmitter power

	
	
	7.2

	Radiated output power dynamics

	
	
	7.10

	Radiated transmit signal quality
	
	
	7.11

	Radiated output RF spectrum emissions
	
	
	7.5

	Diversity characteristics
	NA
	NA
	7.12

	Radiated reference sensitivity

	
	
	7.13

	Radiated maximum input level

	
	
	7.14

	Radiated adjacent channel selectivity

	
	
	7.15

	Radiated blocking characteristics
	
	
	7.16

	Radiated spurious emissions
	
	
	7.17


For RF repeater and NCR-Fwd, it is straightforward that conducted requirements are specified in clause 6.2 to 6.10, radiated requirements are specified in clause 7.2 to 7.9 where requirement names start with “OTA”. 
For NCR-MT, the relation between the requirements for NCR-MT and corresponding clauses are not very simple. Most conducted requirements are specified in 6.11 to 6.22 and most radiated requirements are specified in 7.10 to 7.17 using consecutive clause numbers after clauses for RF repeater and NCR-Fwd. However, there are some exceptions, where
1. Conducted transmitter power is in 6.2.3.2
2. Conducted output RF spectrum emissions is in 6.5
3. Conducted spurious emissions is in 6.5.5 and 6.22
4. Radiated transmitter power is in 7.2
5. Radiated output RF spectrum emissions is in 7.5
6. Prefix “Conducted” and “Radiated” are used for NCR-MT requirement set
7. Performance requirements are missing
These make the spec structure complex. 
Looking into above clauses, we see some issues.
1. Applicability table for NCR-MT says “conducted transmitter power” is in 6.2.3.2. Requirement name in 6.2 is “repeater output power” which is not aligned it. General clause in 6.2.1 is only for RF repeater and NCR-Fwd, not for NCR-MT. General clause for NCR-MT in 6.2.3.2.1 is curiously located under the clause for minimum requirement for NCR-MT. It is proposed 6.2 is only for RF repeater and NCR-Fwd. Repeater output power requirements for NCR-MT shall be placed outside of 6.2.
2. Applicability table for NCR-MT says “Conducted output RF spectrum emissions” is in 6.5. Clause title of 6.5 is “unwanted emissions”. Requirement name shall be aligned. Unwanted emissions in 6.5 include ACLR, OBUE, transmitter spurious emissions, and receiver spurious emissions. ACLR, OBUE, and transmitter spurious emissions minimum requirements for NCR-MT are included in 6.5, but receiver spurious emissions minimum requirements for NCR-MT are not included. Furthermore, description in the general clause in 6.5.1, general clauses and basic limits under each requirement may not apply to NCR-MT. It is proposed 6.5 is only for RF repeater and NCR-Fwd. Unwanted emissions including receiver spurious emissions for NCR-MT shall specified outside of 6.5.
3. Applicability table for NCR-MT says “conducted spurious emissions” is in 6.5.5 and 6.22. Both 6.5.5 and 6.22 are actually for receiver spurious emissions. NCR-MT requirements are not mentioned in 6.5.5. For receiver spurious emissions are specified under unwanted emissions for RF repeater and NCR-Fwd, it would be better to have the same way for NCR-MT, that is, receiver spurious emissions for NCR-MT are under unwanted emissions for NCR-MT.
4. Applicability table for NCR-MT says “radiated transmitter power” is in 7.2. General clause in 7.2.1 applies to only RF repeater and NCR-Fwd. It does not apply to NCR-MT. It is proposed 7.2 is only for RF repeater and NCR-Fwd. OTA repeater output power requirements for NCR-MT shall be placed outside of 7.2.
5. Applicability table for NCR-MT says “radiated output RF spectrum emissions” is in 7.5. We see similar issues as shown in 2. Title for 7.5 is OTA unwanted emissions. Requirement name shall be aligned with the title. It is proposed 7.5 is only for RF repeater and NCR-Fwd. Unwanted emissions for NCR-MT shall be specified outside of 7.5.
6. Applicability table for NCR-MT uses prefix “conducted” or “radiated” for each requirement. It seems they imply conducted or radiated requirements for NCR-MT. We think it may lead to confusion because RF repeater and NCR-Fwd couducted or radiated requirements are named differently without any explanation. We propose to remove “conducted” or replace “radiated” with “OTA” and add “for NCR-MT”. It would be more straightforward. For example, we propose “conducted output power dynamics” is replaced with “output power dynamics for NCR-MT”. “Radiated output power dynamics” is replaced with “OTA output power dynamics for NCR-MT”
7. Applicability table for NCR-MT does not have performance requirements and radiated performance requirements. They should be added in the table
Based on the above discussion, following proposal is formulated.
Proposal 1:
To modify the requirement set applicability table for NCR-MT in TS 38.106 as below.
Table 4.5-1b: Requirement set applicability for NCR-MT
	Requirement
	Requirement set

	
	NCR-MT type 1-C
	NCR-MT type 1-H
	NCR-MT type 2-O

	Repeater output power for NCR-MT Conducted transmitter power
	6.236.2.3.2
	6.236.2.3.2
	

	Output power dynamics for NCR-MTConducted output power dynamics
	6.11
	6.11
	

	Transmit signal quality for NCR-MTConducted transmit signal quality
	6.12
	6.12
	

	Unwanted emissions for NCR-MTConducted output RF spectrum emissions
	6.246.5
	6.246.5
	

	Transmit intermodulation for NCR-MTConducted transmit intermodulation
	6.13
	6.13
	

	Diversity characteristics for NCR-MTDiversity characteristics
	6.15
	6.15
	NA

	Reference sensitivity for NCR-MTConducted reference sensitivity
	6.16
	6.16
	

	Maximum input level for NCR-MTConducted maximum input level
	6.17
	6.17
	

	Adjacent channel selectivity for NCR-MTConducted adjacent channel selectivity
	6.18
	6.18
	

	Blocking characteristics for NCR-MTConducted blocking characteristics
	6.19
	6.19
	

	Spurious response for NCR-MTConducted spurious response
	6.20
	6.20
	

	Receiver intermodulation characteristics for NCR-MTConducted intermodulation characteristics
	6.21
	6.21
	

	Conducted spurious emissions
	6.5.5
6.22
	6.5.5
6.22
	

	Performance requirements for NCR-MT
	8
	8
	

	OTA repeater output power for NCR-MTRadiated transmitter power
	
	7.18
	7.187.2

	OTA output power dynamics for NCR-MTRadiated output power dynamics
	
	
	7.10

	OTA transmit signal quality for NCR-MTRadiated transmit signal quality
	
	
	7.11

	OTA unwanted emissions for NCR-MTRadiated output RF spectrum emissions
	
	
	7.197.5

	OTA diversity characteristics for NCR-MTDiversity characteristics
	NA
	NA
	7.12

	OTA reference sensitivity for NCR-MTRadiated reference sensitivity
	
	
	7.13

	OTA maximum input level for NCR-MTRadiated maximum input level
	
	
	7.14

	OTA adjacent channel selectivity for NCR-MTRadiated adjacent channel selectivity
	
	
	7.15

	OTA blocking characteristics for NCR-MTRadiated blocking characteristics
	
	
	7.16

	OTA receiver spurious emissions for NCR-MTRadiated spurious emissions
	
	
	7.17

	Radiated performance requirements for NCR-MT
	
	
	9



In addition, there are some issues in applicability table for RF repeater and NCR-Fwd.
1. RAN4 has agreed that EVM for RF repeater or NCR-Fwd is different from that for BS. It is called repeater EVM. Applicability tables for RF repeater and NCR-Fwd shall be modified accordingly.
2. We see repeater output power in two places, one for 6.2 and another one for 7.2. Requirements in 7.2 shall be OTA repeater output power.
Based on the above discussion, following proposal is formulated.

Proposal 2:
To modify the requirement set applicability tables for RF repeater and NCR-Fwd in TS 38.106 as below.

Table 4.5-1: Requirement set applicability
	Requirement
	Requirement set

	
	Repeater type 1-C
	Repeater type 2-O

	Repeater output power
	6.2
	

	Frequency stability
	6.3
	

	Out of band gain
	6.4
	

	Unwanted emissions
	6.5
	

	Repeater Error Vector Magnitude
	6.6
	NA

	Input intermodulation
	6.7
	

	Output intermodulation
	6.8
	

	Adjacent Channel Rejection Ratio (ACRR)
	6.9
	

	Transmit ON/OFF power
	6.10
	

	OTA Repeater output power
	
	7.2

	OTA frequency stability
	
	7.3

	OTA out of band gain
	
	7.4

	OTA unwanted emissions
	
	7.5

	OTA Repeater Error Vector Magnitude
	NA
	7.6

	OTA input intermodulation
	
	7.7

	
	
	

	OTA Adjacent Channel Rejection Ratio (ACRR)
	
	7.8

	OTA transmit ON/OFF power
	
	7.9



Table 4.5-1a: Requirement set applicability for NCR-Fwd
	Requirement
	Requirement set

	
	NCR-Fwd type 1-C
	NCR-Fwd type 1-H
	NCR-Fwd type 2-O

	Repeater output power
	6.2
	6.2
	

	Frequency stability
	6.3
	6.3
	

	Out of band gain
	6.4
	6.4
	

	Unwanted emissions
	6.5
	6.5
	

	Repeater Error Vector Magnitude
	6.6
	6.6
	NA

	Input intermodulation
	6.7
	6.7
	

	Output intermodulation
	6.8
	6.8
	

	Adjacent Channel Rejection Ratio (ACRR)
	6.9
	6.9
	

	Transmit ON/OFF power
	6.10
	6.10
	

	OTA Repeater output power
	
	7.2
	7.2

	OTA frequency stability
	
	
	7.3

	OTA out of band gain
	
	
	7.4

	OTA unwanted emissions
	
	
	7.5

	OTA Repeater Error Vector Magnitude
	NA
	NA
	7.6

	OTA input intermodulation
	
	
	7.7

	OTA Adjacent Channel Rejection Ratio (ACRR)
	
	
	7.8

	OTA transmit ON/OFF power
	
	
	7.9



It is also proposed to modify the spec structure of TS 38.106 to be aligned with the description of the requirement set applicability tables. Spec structure of TS 38.115-1 and 38.115-2 shall be also modified to be aligned with the applicability tables.

Proposal 3:
Spec structure of TS 38.106, 38.115-1, and 38.115-2 shall be modified to be aligned with the proposed applicability tables.
Conclusions 
We discussed the issue of the requirement set applicability tables in TS 38.106 and provided the following proposals.

Proposal 1:
To modify the requirement set applicability table for NCR-MT in TS 38.106 as below.
Table 4.5-1b: Requirement set applicability for NCR-MT
	Requirement
	Requirement set

	
	NCR-MT type 1-C
	NCR-MT type 1-H
	NCR-MT type 2-O

	Repeater output power for NCR-MT Conducted transmitter power
	6.236.2.3.2
	6.236.2.3.2
	

	Output power dynamics for NCR-MTConducted output power dynamics
	6.11
	6.11
	

	Transmit signal quality for NCR-MTConducted transmit signal quality
	6.12
	6.12
	

	Unwanted emissions for NCR-MTConducted output RF spectrum emissions
	6.246.5
	6.246.5
	

	Transmit intermodulation for NCR-MTConducted transmit intermodulation
	6.13
	6.13
	

	Diversity characteristics for NCR-MTDiversity characteristics
	6.15
	6.15
	NA

	Reference sensitivity for NCR-MTConducted reference sensitivity
	6.16
	6.16
	

	Maximum input level for NCR-MTConducted maximum input level
	6.17
	6.17
	

	Adjacent channel selectivity for NCR-MTConducted adjacent channel selectivity
	6.18
	6.18
	

	Blocking characteristics for NCR-MTConducted blocking characteristics
	6.19
	6.19
	

	Spurious response for NCR-MTConducted spurious response
	6.20
	6.20
	

	Receiver intermodulation characteristics for NCR-MTConducted intermodulation characteristics
	6.21
	6.21
	

	Conducted spurious emissions
	6.5.5
6.22
	6.5.5
6.22
	

	Performance requirements for NCR-MT
	8
	8
	

	OTA repeater output power for NCR-MTRadiated transmitter power
	
	7.18
	7.187.2

	OTA output power dynamics for NCR-MTRadiated output power dynamics
	
	
	7.10

	OTA transmit signal quality for NCR-MTRadiated transmit signal quality
	
	
	7.11

	OTA unwanted emissions for NCR-MTRadiated output RF spectrum emissions
	
	
	7.197.5

	OTA diversity characteristics for NCR-MTDiversity characteristics
	NA
	NA
	7.12

	OTA reference sensitivity for NCR-MTRadiated reference sensitivity
	
	
	7.13

	OTA maximum input level for NCR-MTRadiated maximum input level
	
	
	7.14

	OTA adjacent channel selectivity for NCR-MTRadiated adjacent channel selectivity
	
	
	7.15

	OTA blocking characteristics for NCR-MTRadiated blocking characteristics
	
	
	7.16

	OTA receiver spurious emissions for NCR-MTRadiated spurious emissions
	
	
	7.17

	Radiated performance requirements for NCR-MT
	
	
	9



Proposal 2:
To modify the requirement set applicability tables for RF repeater and NCR-Fwd in TS 38.106 as below.

Table 4.5-1: Requirement set applicability
	Requirement
	Requirement set

	
	Repeater type 1-C
	Repeater type 2-O

	Repeater output power
	6.2
	

	Frequency stability
	6.3
	

	Out of band gain
	6.4
	

	Unwanted emissions
	6.5
	

	Repeater Error Vector Magnitude
	6.6
	NA

	Input intermodulation
	6.7
	

	Output intermodulation
	6.8
	

	Adjacent Channel Rejection Ratio (ACRR)
	6.9
	

	Transmit ON/OFF power
	6.10
	

	OTA Repeater output power
	
	7.2

	OTA frequency stability
	
	7.3

	OTA out of band gain
	
	7.4

	OTA unwanted emissions
	
	7.5

	OTA Repeater Error Vector Magnitude
	NA
	7.6

	OTA input intermodulation
	
	7.7

	
	
	

	OTA Adjacent Channel Rejection Ratio (ACRR)
	
	7.8

	OTA transmit ON/OFF power
	
	7.9



Table 4.5-1a: Requirement set applicability for NCR-Fwd
	Requirement
	Requirement set

	
	NCR-Fwd type 1-C
	NCR-Fwd type 1-H
	NCR-Fwd type 2-O

	Repeater output power
	6.2
	6.2
	

	Frequency stability
	6.3
	6.3
	

	Out of band gain
	6.4
	6.4
	

	Unwanted emissions
	6.5
	6.5
	

	Repeater Error Vector Magnitude
	6.6
	6.6
	NA

	Input intermodulation
	6.7
	6.7
	

	Output intermodulation
	6.8
	6.8
	

	Adjacent Channel Rejection Ratio (ACRR)
	6.9
	6.9
	

	Transmit ON/OFF power
	6.10
	6.10
	

	OTA Repeater output power
	
	
	7.2

	OTA frequency stability
	
	
	7.3

	OTA out of band gain
	
	
	7.4

	OTA unwanted emissions
	
	
	7.5

	OTA Repeater Error Vector Magnitude
	NA
	NA
	7.6

	OTA input intermodulation
	
	
	7.7

	OTA Adjacent Channel Rejection Ratio (ACRR)
	
	
	7.8

	OTA transmit ON/OFF power
	
	
	7.9



Proposal 3:
Spec structure of TS 38.106, 38.115-1, and 38.115-2 shall be modified to be aligned with the proposed applicability tables.
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