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1. Introduction
In last RAN4 meeting, an LS [1] has been received by RAN4 on RAN1’s conclusion on a number of combinations of physical channels and reference signals. Some discussion papers were provided and a WF was approved in [2] in which no concrete agreements were made and further investigations on possible scenarios were proposed. 

In this paper, further discussions on on-off time mask scenarios and possible requirements were provided.
2. Discussion
2.1. Scenarios analysis
In last RAN4 meeting, the proposals regarding newly introduced scenarios is generally quite aligned in [3][4] although the pictures have slighted differences. E.g. PUSCH/PUCCH+PRACH, SRS+PRACH as following, priority discussion of PUSCH DMRS was also provided. 
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During the online discussion, a proposal was also raised for considering short PUCCH. During E-mail discussion afterwards, there were also proposals that to consider short PUSCH and PUSCH with UCI separately with other PUCCH and PUSCH.
For “short PUCCH”, the formal definition is PUCCH format 0 and 2. The time domain length is only one or two symbols. Since the length is so short there may be a higher risk of being contaminated by transient period, a higher priority could be considered.
Proposal 1: Consider differentiate “short PUCCH” with “long PUCCH” in the scenario definition and give “short PUCCH” a higher priority.
For “short PUSCH”, the formal definition should be PUSCH mapping type B in [6]. It seems that this type B also have all the “long” symbol duration choices as type A have. So as long as the front-loaded DM-RS symbol for type B have been considered in DMRS priority discussion, it seems that the consideration of “short PUSCH” is not needed. 
Table 6.4.1.1.3-3: PUSCH DM-RS positions 
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 for single-symbol DM-RS and frequency hopping disabled.

	 Duration in symbols
	DM-RS positions 
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	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	-
	-
	-
	-
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For PUSCH with UCI, although it also carries control information, further differentiate the PUSCH based on the contents seems would make the specification and UE behaviour more complicated than needed. 
Proposal 2: Differentiate DMRS with Data for PUSCH. Do not further differentiate PUSCH into “short PUSCH” or “PUSCH with UCI” for scenario definition.

Among the different signals and channels that could be considered, it is propose to consider the following items with a tentative priority to determine the location of the transient period.
Proposal 3: Consider the following channels and signals for the scenarios definition for ON/OFF mask with a tentative priority:
PRACH > [PUSCH DMRS > short PUCCH > SRS] > PUSCH/Long PUCCH
2.2. Way of definition
Traditionally, time masks were defined on basically all the possible combinations that would be possible in consecutive symbols or slots in LTE. The current NR requirements were also following the same way in 38.101-1 and 38.101-2. However, with the growing number of possible combinations, there was a proposal of “Priority-based approach” from [5] to have a more generic way of defining requirements in that a priority list was provided and a generic mask was defined to clarify the behaviours at the edge when channels with different/same behaviours were adjacent to each other. 

This “priority-based” generic way could potentially greatly simplify the requirement text, and up till now the current scenarios seems could be well covered by those generic principles. However, it could be still arguable that the simplified way may not as clear as traditional way, and simplify the text does not necessarily mean that the implementation could be simplified. 
So as long as the scenarios are not too complicated and a fairly concise requirements could be provided, the current way of defining the requirements for all the scenarios that was needed is still preferred. In case the scenarios are too much or complicated to be defined separately, “Priority-based approach” from [5] could also be considered.
Proposal 4: As long as the scenarios are not too complicated and a fairly concise requirements could be provided, the current way of defining the requirements for all the scenarios that was needed is still preferred. In case the scenarios are too much or complicated to be defined separately, “Priority-based approach” from [5] could also be considered.

2.3. Power change and blanking for high SCS
For the same type of channels and signals, there is a proposal in [5] to incorporate one symbol blanking whenever a power change happens for highest SCS. This may bring a considerable overhead if the power changes is frequent.  Here we make a brief analysis of possibility of reduction of those blanking cases if blanking is used. There are two main points:
1. A transient period may actually not be needed if the power change is small.
For example, a TPC command will incur 1dB power change. Although a blanking symbol could also be introduced, the transient period introduce by this 1dB power change may be actually neglectable. 
If a certain threshold could introduced below which a transient could be regarded as unnecessary, the overhead introduced by the blanking could be reduced. The main difficulty is finding an appropriate threshold may be difficult, and this scheme may bring difficulty for network and UE have a common understanding for the blanking case and some inconsistency may be introduced. This inconsistency may lower system performance.
2. A transient period may not be needed with in a slot or mini-slot.

Usually the power change may not be that fast. So if physical layer allow the power change between symbols could be postponed to next slot boundary, there may be less need for transient period or blanking within a symbol. However, this would need physical layer changes and the final effects is still not quite clear.
In all, the following proposal could be provided:

Proposal 5: Considering possible ways to control the transient period occasions and possible blanking for high SCS. E.g. For power change that is small enough, or power change within a certain time range, do not define transient period and related possible blanking.
3. Conclusion
This contribution provides further discussion on NR on-off time masks. The following proposals are provided:
Proposal 1: Consider differentiate “short PUCCH” with “long PUCCH” in the scenario definition and give “short PUCCH” a higher priority.
Proposal 2: Differentiate DMRS with Data for PUSCH. Do not further differentiate PUSCH into “short PUSCH” or “PUSCH with UCI” for scenario definition.

Proposal 3: Consider the following channels and signals for the scenarios definition for ON/OFF mask with a tentative priority:
PRACH > [PUSCH DMRS > short PUCCH > SRS] > PUSCH/Long PUCCH
Proposal 4: As long as the scenarios are not too complicated and a fairly concise requirements could be provided, the current way of defining the requirements for all the scenarios that was needed is still prefered. In case the scenarios are too much or complicated to be defined separately, “Priority-based approach” from [5] could also be considered.

Proposal 5: Considering possible ways to control the transient period occasions and possible blanking for high SCS. E.g. For power change that is small enough, or power change within a certain time range, do not define transient period and related possible blanking.
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