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1 Introduction
WF on Switching time and ON/OFF time mask for TDD NR BS was approved during RAN4#84 meeting Berlin. 
This contribution captures the agreement in the TR on General aspects for BS RF for NR.
This is a revision for R4-1709815 which is updated according to comments received during the main session discussion.
2 Discussion
WF on Switching time and ON/OFF time mask for TDD NR BS was approved in [1] as below:

Proposal: It is proposed to maintain transient output power profile as currently specified for E-UTRA TDD BS, i.e. specifying the Off Power level and Transmitter transient period.

Our understanding from the above is that it is applicable to both range 1 and range 2 NR BS. It is observed that the agreement in the WF above is already captured in the TS for range 1 in [2]. This contribution captures this agreement together with background on switching time ON/OFF time mask for TDD NR BS in the expected draft TR BS RF for both range 1 and range 2. 
The revision in this TP take into consideration the following comments:

· The use of the term “Basic limit” is not appropriate for the transmitter transient period.

· There are some difference for the definition radiated requirements between FR1 and FR2. During offline discussion this was clarified to apply to the ON/Off power levels. These are not discussed and no agreed in RAN4. They are then marked as for FFS.

· In addition, the updated TP captures the definition of off period from [3] as agreed during the online discussion.

3 Text Proposal for TR 38.xxx TR BS RF
Unmodified text omitted.
<Start of Text Proposal>
6
Conducted BS transmitter characteristics
6.4
Transmit ON/OFF power

Detailed structure of the subclause is TBD.

6.4.1
Transmitter OFF power
Transmitter OFF power is defined as the mean power measured over 70/N us filtered with a square filter of bandwidth equal to the transmission bandwidth configuration of the BS (BWConfig) centred on the assigned channel frequency during the transmitter OFF period. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.

The requirements for transmitter OFF power spectral density is agreed to be less than [-85 dBm/MHz, as currently specified in E-UTRA].

Following the same principle applied to E-UTRA multi-band operation, it is agreed that for NR BS capable of multi-band operation, the requirement to be only applicable during the transmitter OFF period in all supported operating bands.

6.4.2
Transmitter transient period

The transmitter transient period is the time period during which the transmitter is changing from the OFF period to the ON period or vice versa. The transmitter transient period is illustrated in Figure 6.4.2-1 as adopted from the E-UTRA requirement on transmitter transient period as specified in TS 36.104. 
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Figure 6.4.2-1: Illustration of the relations of transmitter ON period, transmitter OFF period and transmitter transient period.
In E-UTRA BS, the transmitter transient period for both OFF to ON and ON to OFF are specified to be shorter than 17us.
For NR, since larger sub-carrier spacing are introduced, such as 30kHz, 60kHz and 120kHz, the length of symbol is reduced significantly. It means if the same transient period is kept and the same number of symbol is configured for gap period (GP), the cell coverage will be reduced and BS to BS distance without interference will also be reduced. This may bring the risk of introducing BS to BS interference in the network. Balance needs to be considered between transient period requirements and BS to BS interference in the network. So NR BS transient periods need to be optimized. 

Based on the aforementioned argument, it is agreed to adopt shorter transient periods for NR BS than the values specified for E-UTRA BS by considering the capabilities of current hardware. A value of 10us has been proposed and accepted for the transmitter transient periods for FR1 as indicated in Table 6.4.2-1.
Table 6.4.2-1 Transmitter transient period for FR1
	Transition
	Transient period length [us]

	OFF to ON
	10

	ON to OFF
	10


The transmitter transient period for non-AAS NR BS is agreed to be shorter than the values listed in the minimum requirement Table 6.4.2-1 for FR1.
The transmitter transient period for AAS NR BS is agreed to be shorter than the values listed in the minimum requirement Table 6.4.2-1 for FR1.

8
Radiated BS transmitter characteristics
8.5
OTA Transmit ON/OFF power

Detailed structure of the subclause is TBD.

8.5.1
OTA Transmitter OFF power
Definition for the Transmitter OFF power is FFS. 

The requirements for transmitter OFF power spectral density should be less than [TBD].

For BS capable of multi-band operation, the requirement is agreed to be only applicable during the transmitter OFF period in all supported operating bands, same as is currently applied for E-UTRA BS.

8.5.2
OTA Transmitter transient period

For OTA, the transmitter transient period is defined the sane as for the conducted case. That is, it is defined as the time period during which the transmitter is changing from the OFF period to the ON period or vice versa. The transmitter transient period is illustrated in Figure 8.5.2-1. The ON/OFF power levels are FFS
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Figure 8.5.2-1: Illustration of the relations of transmitter ON period, transmitter OFF period and transmitter transient period.
In E-UTRA BS, the transmitter transient period for both OFF to ON and ON to OFF are specified to be shorter than 17us.

For NR, since larger sub-carrier spacing are introduced, such as 30kHz, 60kHz and 120kHz, the length of symbol is reduced significantly. It means if the same transient period is kept and the same number of symbol is configured for gap period (GP), the cell coverage will be reduced and BS to BS distance without interference will also be reduced. This may bring the risk of introducing BS to BS interference in the network. Balance needs to be considered between transient period requirements and BS to BS interference in the network. So NR BS transient periods need to be optimized.

Based on the above argument, it is agreed to adopt shorter transient periods for NR BS than the values specified for E-UTRA BS by considering the capabilities of current hardware. A value of 10us has been proposed and accepted for the transmitter transient periods for FR1 as indicated in Table 6.4.2-1.


	
	

	
	

	
	


For FR2, a value of [3 – 5] has been agreed for the transmitter transient period as indicated in Table 8.5.2-1.
Table 8.5.2-1 Transmitter transient period for FR2
	Transition
	Transient period length [us]

	OFF to ON
	[3 – 5]

	ON to OFF
	[3 – 5] 




<End of Text Proposal>
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