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1 Introduction
In RAN4 NR AH3 in September 2017, RAN4 has approved a way forward on UE ON/OFF mask, where some agreements have been made, and some example usecases were shown in the appendix. 

In one of our contributions in the meeting, [5], we have shown a number of cases for which ON/OFF masks need to be defined. This contribution is a continuation of the previous contribution. 

In this contribution, we explain potential masks for several cases for which RAN4 needs to make a decision in RAN4#85 meeting.
2 Time mask for consecutive SRS transmissions
When power changes are needed between SRS symbols, then transient time need to be inserted in between symbols. One straight forward option is to share the transient time between consecutive SRS transmissions. For FR1, 10us will be shared between two SRS symbols, so it will be 5us taken from each symbol. FR2, this will be 2.5us from each symbol which will be taken away by the transient time. In the table below, we show the amount of symbol time that is taken away due to transient period. 
	Frequency range
	SCS (kHz)
	SRS symbol duration (µs)
	Shared transient time (µs)
	% of SRS symbol affected by shared transient time
	Suggested strategy

	FR1
	15
	71.43
	5
	~7%
	Loss due to shared transient time is not significant, thus we propose to share the transient time between symbols for these cases

	FR1
	30
	35.71
	5
	~14%
	

	FR1
	60
	17.85
	5
	~28%
	The loss due to shared transient time is very large (almost 1/3 of both symbols will be gone). So we suggest to use SRs blanking and use alternative symbols for SRS transmissions in this case.

	FR2
	60
	17.85
	2.5
	~14%
	Loss due to shared transient time is not significant, thus we propose to share the transient time between symbols for these cases

	FR2
	120
	8.93
	2.5
	~28%
	The loss due to shared transient time is very large (almost 1/3 of both symbols will be gone). So we suggest to use SRs blanking and use alternative symbols for SRS transmissions in this case.


When power change is required between consecutive SRS symbols, then we can define following masks:
	FR1: 15 and 30kHz
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In this case, when the transient time is shared between two consecutive SRSs (i.e. each SRS transmission is affected by 5us due to sharing of ON-to-ON transient time), then the interruptions due to transient time is equivalent to ~7% (5/71.4) and ~14% (5/30.7) for 15kHz and 30kHz SCS, respectively. 

	FR1: 60kHz
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For this SCS, since the symbol duration is 17.86us, having 10us transient to be shared between consecutive symbols means that, roughly 1/3 of both SRSs will be impacted. In this case, we propose to instead place the transient time within one symbol and keep other SRSs intact. 

	FR2: 60kHz
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In this case, when 5us is shared between consecutive SRSs, then ~7% and ~14% of the SRS symbol duration are impacted for 30kHz and 60kHz, respectively. 

	FR2: 120kHz
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In the interest of saving one whole SRS symbol, we propose to omit on of the symbols between consecutive SRS transmissions when the SCS is 120kHz for FR2.


3 SRS transmission with hopping

When hopping is configured, then one of the transmissions cases could look as follows:
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Depending on the UE RF bandiwdth, two different types of hopping is expected:
1. RB hopping: This is defined when hopping is done keeping the center frequency the same. This will not require any additional transient time for hopping, since the hopping happens within the configured transmission bandwidth. So, only transient time will be caused by power change between symbols. In this case, the time masks as shown in the previous section are applicable. 
2. Frequency hopping: This is the case when hopping is done while the center frequency is changed. This will require much larger transient time to be considered in some cases. When frequency hopping outside the configured bandwidth of the UE is required, then time required for the reconfiguration is also needed. As we have reported in an LS to RAN1 [7] and [8], if frequency retunign is needed, then the time required will be much larger (can be anything between 50~120us as reported in [8]). 
4 PUSCH/PUCCH UL transmission next to SRS transmission
When there is a scheduled transmission preceding SRS, then the ON/OFF mask can be defined as shown in the figure below. In this case, the principle is to protect SRS, similar to LTE. The transient time is similar to previous cases.
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Corresponding mask for FR2 is below:
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5 Frequency hopping between symbols in sPUCCH
In general, frequency hopping is being discussed in RAN1. It has been agreed that, frequency hopping is possible if 14 symbols long TTI is used. Also, it is agreed that, for 120kHz case, hopping will be done after the slot, i.e. after around 77.5us.

There is no agreement yet on the cases when less than 14 symbols in a TTI are used. This can happen in e.g. mixed TTI between DL and UL, or in E.g. UL mini-slot (UL not completely defined) 
Also, for PUCCH, One and two symbol long PUCCH are agreed. For the two symbol PUCCH, it can be frequency hopped.
In general, even for one symbol PUCCH transmission, higher SCS will be challenging with “large” transient time. For the two symbol case with frequency hopping, large part of the PUCCH symbol will be affected for larger subcarrier spacing.

If frequency hopping is enabled between two PUCCH symbols, then following ON/OFF mask need to be defined. 
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Figure 4 Two symbol PUCCH when frequency hopping is enabled between PUCCH symbols

Note that, similar to SRS cases, for large subcarrier spacing, the frequency hopping between consecutive symbols in a two-symbol PUCCH may not be configured, since significant part of the PUCCH symbols may be lost due to transient time.  

6 Conclusion
In this contribution, we presented a few remaining ON/OFF masks for different cases. 
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