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1. Introduction
During meeting #100 discussions on the UE Tx requirements have been held and one of the subjects was the transient periods for Tx: ON-ON and ON-OFF cases that are directly impacted by the new supported numerologies. 

2. Discussion
In this contribution we are discussing the transient periods for UE Tx, their impact and suggest solutions.

2.1 FR2-2 RAN4 transient periods vs. symbol duration
The symbol length per numerology is getting shorter as it scales with the SCS type, as shown in the following Table 1:

	[bookmark: _Hlk52271917]Parameter / Numerology (µ)
	0
	1
	2
	3
	4
	5
	6

	Subcarrier Spacing (KHz)
	15
	30
	60
	120
	240
	480
	960

	OFDM Symbol Duration (us)
	66.67
	33.33
	16.67
	8.33
	4.17
	2.09
	1.05

	Cyclic Prefix Duration (us)
	4.69
	2.34
	1.17
	0.57
	0.29
	0.15
	0.08

	OFDM Symbol including CP (us)
	71.35
	35.68
	17.84
	8.92
	4.46
	2.23
	1.12


Table: 1

It obvious that for 120KHz SCS the current transient periods can be reused from the FR2-1 requirements as it is part of the supported SCS for 57-71GHz range.
The impact is more significant for the 480 and 960KHz SCS categories as the symbol length is getting significantly shorter.
We have the following cases:
1. The TDD ON-OFF transient period occurs when the UL/DL and DL/UL switch occurs. 
2. The ON-ON transients are related to SRS time mask, PUSCH/PUCCH slots, and PUCCH/PUSCH and SRS slots.
The current FR2-1 requirement for UE Tx ON-OFF/OFF-ON transient is 5us. We believe that this requirement can be extended to FR2-2 as the UEs may share part of the hardware between FR2-1 and FR2-2 ranges.

Proposal 1: Keep the UE Tx ON-OFF/OFF-ON 5us transient period for FR2-2.

However, for the ON-ON transients, we believe that there is place for improvements due to the impact at the symbol level of the transient periods as the current FR2-1 5us transient period is longer than a symbol duration. 
If 5us transient requirement is generally kept than the number of blanked symbols is increased significantly.

An example, the mask for the short sub-slots which for 120KHz SCS looks like in Fig. 1 below:
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Fig 1: Consecutive short subslot (1 symbol gap) time mask for the case when transient period is required on both sides of the symbol and when 120 kHz SCS is used in FR2-1
In the above case, for the 480KHz or 960KHz a 5us transient period will cause blanking of 4 and 8 symbols respectively.

Observation 1:  For the consecutive short sub-slot time mask when transient period is required on both sides of 480KHz or 960KHz a 5us transient period will cause blanking of 4 and 8 symbols respectively.

Another case, where the UE requires a guard period is when the UE is configured by higher layers with 
‘SRS-ResourceSet’ set as ‘antennaSwitching’. In this case, the specific configurations depend on a UE capability ‘supportedSRS-TxPortSwitch’.
The UE is configured with a guard period Y. During this guard period the UE does not transmit any other signal.
The value of the guard period Y expressed in number of symbols is specified in 38.214 Table 6.2.1.2-1 as follows:

	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2


Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
If we simply extrapolate the required values for 480KHz and 960KHz relative to 120KHz we will end up with 8 and 16 symbols respectively. Thus, it is important to account for the antenna switching case scenario as well. For this case RAN4 must inform RAN1 about the number of the expected blanked symbols for FR2-2 supported SCS cases accordingly.

Observation 2: The simple extrapolation of the number of symbols required for ON-ON for antenna switching with SRS resource set transition will lead to 8 and 16 blanked symbols respectively for 480 and 960KHz SCS.

We propose to have shorter UE TX ON-ON transients a UE capability where the transient time shall be less than 5us. If the UE transient capability is not signalled, then fall back to 120KHz SCS based requirements. 
A possible UE TX ON-ON transient value that would bring improvements for 480 and 960KHz SCS may be 2us.
 
Observation 3: A UE TX ON-ON transient value that would bring improvements for 480 and 960KHz SCS may be 2us.

Proposal 2: Make UE Tx ON-ON transients a UE capability < 5us ON-OFF/OFF-ON transient time. If the UE capability is not signalled, fall back to 120KHz based transient requirements.

In the end we propose to send this meeting an LS to RAN1, outlining the transient periods values and the number of blanked symbols related to the antenna switching case.

Proposal 3: Send an LS to RAN1, outlining the transient periods values and the number of blanked symbols related to the antenna switching case for 480 and 960KHz SCS.


	
3. Conclusion
In this contribution we made the following observations and proposals:	

Observation 1:  For the consecutive short sub-slot time mask when transient period is required on both sides of 480KHz or 960KHz a 5us transient period will cause blanking of 4 and 8 symbols respectively.

Observation 2: The simple extrapolation of the number of symbols required for ON-ON for antenna switching with SRS resource set transition will lead to 8 and 16 blanked symbols respectively for 480 and 960KHz SCS.

Observation 3: A UE TX ON-ON transient value that would bring improvements for 480 and 960KHz SCS may be 2us.

Proposal 1: Keep the UE Tx ON-OFF/OFF-ON 5us transient period for FR2-2.

Proposal 2: Make UE Tx ON-ON transients a UE capability < 5us ON-OFF/OFF-ON transient time. If the UE capability is not signalled, fall back to 120KHz based transient requirements.

Proposal 3: Send an LS to RAN1, outlining the transient periods values and the number of blanked symbols related to the antenna switching case for 480 and 960KHz SCS.
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