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1. Introduction
At the last RAN4 meeting (RAN4#90bis in Xian) the final detail related to TDD OFF power requirement was settled for FR2. As an improvement it was suggested to improve the specification text specifying the measurement time required to measure the noise spectral density. A proposal was presented in [1].  
In this contribution we describe the technical background for the measurement time part of the TDD OFF power requirement test procedure. 

2. Discussion
The technical background to the measurement integration time is to filter the signal to get a smooth up and down ramp of the energy to minimize switch transient spectrum effects. The guard symbol is related to the Sub-Carrier Spacing (SCS), therefore is the measurement time determined by the SCS configuration.
In the current test procedure in TS 38.141-2, the following text can be found:
Measure the mean power spectral density as power sum over two orthogonal polarizations over 70/N μs filtered with a square filter of bandwidth equal to the RF bandwidth of the BS centred on the central frequency of the RF bandwidth. 70/N μs average window centre is set from 35/N μs after end of one transmitter ON period + 10 μs to 35/N μs before start of next transmitter ON period - 10 μs. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.
This means that the integration time required to measure the noise spectral density is varying as function of configured SCS. The current version of TS 38.104 defines the sub-carrier-spacing (SCS) configurations as listed for FR1 and FR2 in Table 2-1 and Table 2-2.
[bookmark: _Hlk497144372]Table 2-1: Transmission bandwidth configuration NRB for FR1
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20 MHz
	25 MHz
	30
MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90
MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135



Table 2-2: Transmission bandwidth configuration NRB for FR2
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



With different SCS configurations the integration time will vary as function of configured carrier SCS. The integration time in s is currently defined as:

, where SCS is the sub-carrier-spacing in kHz. The integration time is listed for supported SCS in Table 2-3.  
Table 2-3: Integration time
	SCS
(kHz)
	Integration time
(s)

	15
	70

	30
	35

	60
	17.5

	120
	8.75



At the last meeting is was suggested to replace N with 2, where  is the subcarrier configuration. This change gives the equivalent results under the assumption of the definition of  to be as described in Table 2-4.
Table 2-4: Subcarrier configuration
	SCS
(kHz)
	Subcarrier configuration, 

	15
	0

	30
	1

	60
	2

	120
	3



Currently, the definition of subcarrier configuration is not very clear in TS 38.104, TS 38.141-1 and TS 38.141-2.
In TS 38.211, the subcarrier configuration,  is defined as:
 (kHz)
Even though, subcarrier configuration is defined in the RAN1 specification TS 38.211, it is not used in RAN4 specifications. From an RF perspective it is better to keep the current definition based on SCS in TS 38.104, TS 38.141-1 and TS 38.141-2, since SCS is used everywhere else in RAN4 specifications.
It shall also be noticed that for the conformance test specification, TS 38.141-1, subclause 4.8.3 and TS 38.141-2, subclause 4.8.2 states following;
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported BS channel bandwidth with the smallest supported subcarrier spacing declared per operating band.


3. Conclusion
In this contribution we present some technical background information for TDD OFF power requirement and details related to the configuration of the measurement receiver. The integration time to be used depends on the configuration of the carrier to be measured on. 
Since SCS is a key parameter in RAN4 specifications it is suggested to keep the definition of the integration time based on SCS, instead of using the parameter  defined in TS 38.211.  

Proposal:
For TDD OFF use SCS as parameter in TS 38.104, TS 38.141-1 and TS 38.141-2.
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