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1 Introduction
Transmit ON/OFF time mask requirements are specified in [1]. However, there are two remaining issues listed in NR exception sheet related to time mask requirements as below. In this contribution, we discuss PUCCH time mask as well as some other missing requirements for time mask.
· 6.3.3.4
PRACH time mask
· 6.3.3.5
PUCCH time mask
2 Discussion

First of all, PUCCH-PUSCH time mask are not included in current specification. The slot/sub slot definition only considers PUSCH as below:
A slot transmission is a Type A transmission.

A long subslot transmission is a Type B transmission with more than 2 symbols.

A short subslot transmission is a Type B transmission with 1 or 2 symbols.

Since in RAN1, type A and type B transmission only defines the DMRS mapping principle for PUSCH, it is not directly related to the mini-slot transmission, so these definition in RAN4 is not appropriate and not aligned with RAN1.
One solution is to revise these definitions to define slot/subslot as a duration of one TTI, either PUCCH or PUSCH can be transmitted in a slot/subslot. With the change as below, current time mask at slot/subslot boundary can be also applied for PUCCH.
A slot transmission is a transmission time interval (TTI) of one slot for either PUCCH or PUSCH.

A long subslot transmission is a transmission time interval (TTI) of one subslot with more than 2 symbols for either PUCCH or PUSCH.

A short subslot transmission is a transmission time interval (TTI) of one subslot with 1 or 2 symbols for either PUCCH or PUSCH.
Proposal 1: Revise slot/subslot definition as duration of TTI for either PUCCH or PUSCH.
In addition in current specification, transmit power time mask defines the transient period(s) allowed between continuous ON power transmissions with power change or RB hopping. RB hopping means frequency hopping defined in RAN1 for which RB position is changed but RB number is not changed. This description may not completely cover all the scenarios that need transient period. For example, if in previous slot, the configured RB number is N and PSD is Po, and in next slot, the configured RB number is N/2 and PSD is 2Po, the target power for these two consecutive slots are the same, but as the number of PRB (also the position of PRB) is changed, the transient period is still needed which is very similar as the frequency hopping case. 
Another example is the modulation order change, even if the power and RB allocation are not changed, if the modulation order changes, transient period may also be needed because the PAPR is changed and PA may need to adjust its parameters.
Therefore, it is proposed to revise the condition of time mask between continuous ON power transmissions, either remove the condition or complete the condition.
Proposal 2: It is proposed to revise the condition of time mask between continuous ON power transmissions, either remove it or complete it. Remove the condition is preferred.
Below give the two potential changes for each option.
Option 1: Remove the condition without any limitation.

The transmit power time mask defines the transient period(s) allowed

between transmit OFF power as defined in sub-clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)

between continuous ON power transmissions. 

In case of RB hopping, transition period is also applied and shared symmetrically.

Option 2: Complete the condition.

The transmit power time mask defines the transient period(s) allowed

between transmit OFF power as defined in sub-clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)

between continuous ON power transmissions with power change or RB hopping or RB allocation change or modulation change. 

In case of RB hopping, transition period is shared symmetrically.
Time mask for slot/long subslot boundary is missing in current specification. The transient period should be shared between the two slots/long subslots.
PUCCH/PUSCH/SRS time mask in current specification does not include subslot cases. For time mask between SRS and adjacent long subslot, the transient period should be placed in long subslot. For time mask between SRS and adjacent short subslot, the transient period can be either shared or placed in short subslot.

Proposal 3: Time mask for slot/long subslot boundary should be shared between the two slots/long subslots.

Proposal 4: Time mask between SRS and adjacent short subslot can be either shared or placed in short subslot. Further considerations and discussions are encouraged in RAN4.
3 Conclusion
This contribution discussed remaining issues for time mask and made some proposals as below.

Proposal 1: Revise slot/subslot definitions as duration of TTI for either PUCCH or PUSCH.
Proposal 2: It is proposed to revise the condition of time mask between continuous ON power transmissions, either remove it or complete it. Remove the condition is preferred.

Proposal 3: Time mask for slot/long subslot boundary should be shared between the two slots/long subslots.

Proposal 4: Time mask between SRS and adjacent short subslot can be either shared or placed in short subslot. Further considerations and discussions are encouraged in RAN4.
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