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1 Introduction
UL ON/OFF time mask has been discussed in last two meetings and some agreements were made [1]. However, there are still some open issues left and a further reply LS was sent by RAN1 in [2] with some actions as below:
ACTION: 
RAN1 kindly asks RAN4 to take the above information into account and provide feedback on:

· The transient period duration and location for both 2os and 7os sTTI
· If the transient period can be reduced, and, what value is foreseen feasible.
· The model used of the signal during the transient period in the RAN1 simulations, and, if not appropriate, if another model is seen suitable
· The sTTI ON/OFF time mask for at least the cases where ON/OFF time masks currently defined in 3GPP TS 36.101.
In this contribution, we discuss the remaining issues on UL ON/OFF mask and the corresponding reply LS is in a separate contribution.
2 Discussion

2.1 General ON/OFF mask
In the WF [1], both the power ramping up and power ramping down are outside the sTTI duration for single sTTI and two consecutive sTTIs. However, for 1ms TTI only the power ramping down is outside the TTI duration while the power ramping up is within the TTI, as specified in TS 36.101. There is not much discussion on the comparison of the two masks in previous RAN4 meetings. Meanwhile, some analysis shows that this kind of time mask is not benefit to the system in some cases as identified in [3] and illustrated in below Figure 1. It can be found that the polluted time period between two UEs is shorter if we adopt legacy like mask, which is mask 2 shown in Figure 1.
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Figure 1 Time loss for different time mask

Observation 1: Some benefits are observed when the power ramping up is within the sTTI in some cases.
Proposal 1: RAN4 should reconsider the ON/OFF time mask for sTTI between following two options. 
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Figure 2 General ON/OFF time mask 
As the analysis in [1], there will be several dB benefit for the transient period of 15us compared to legacy requirement  20us. Hence  we would like to take 20 us transient period as the starting point. And if there’s strong request to reduce the transient period from system point of view, more discussion should be done 
Proposal 2: Using 20 us transient period as the starting point and more discussion should be done to reduce this value if there is strong request from system point of view.
2.2 PRACH time mask

The existing PRACH time mask can be reused for sTTI as below.
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Figure 3: PRACH ON/OFF time mask

2.3 SRS time mask

The existing SRS time mask can be reused for sTTI as below.
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Figure 4: Single SRS time mask
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Figure 5: Dual SRS time mask for the case of UpPTS transmissions
2.4 sTTI boundary time mask

The sTTI time mask defines the observation period between the previous/subsequent sTTI and the (reference) sTTI. A transient period at a sTTI boundary is only allowed in the case of frequency hopping or power change between sTTIs. 
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Figure 6: sTTI boundary time mask
Proposal 3: Transit period between sTTI boundary is proposed 20us, i.e. T2=10us. 
2.5 sPUCCH / sPUSCH / SRS time mask

The sPUCCH/sPUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an adjacent sPUSCH/sPUCCH symbol and subsequent sTTI. A transient period is only allowed in the case of frequency hopping or power change between sounding reference symbol (SRS) and an adjacent sPUSCH/sPUCCH symbol and subsequent sTTI.
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Figure 7: sPUCCH/sPUSCH/SRS time mask when there is a transmission before SRS
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Figure 8: sPUCCH/sPUSCH/SRS time mask when there is a transmission after SRS
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Figure 9: sPUCCH/sPUSCH/SRS time mask when there is transmission both before and after SRS
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Figure 10: SRS time mask when there is FDD SRS blanking
2.6 Transient period model

In RAN1 simulation, it has been assumed that the signal part of the transient period is transmitted without energy [2]. This assumption is too pessimistic because the power is actually ramped up or down which means the energy is changed gradually.
Conclusion
This contribution further discusses the UL ON/OFF time mask and makes some proposals as below:
Proposal 1: RAN4 should reconsider the ON/OFF time mask for sTTI between the two options in Figure 2. 
Proposal 2: Using 20 us transient period as the starting point and more discussion should be done to reduce this value if there is strong request from system point of view..
Proposal 3: Transit period between sTTI boundary is proposed 20us, i.e. T2=10us. 
Proposal 4: Time mask is proposed to be specified as in Figure 3~Figure 9;
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Appendix
Some of the simulations and observations in [3] are reproduced here for convenience.
A. Simulated cases
Table 1. Description of simulated cases
	Mask
	sTTI pattern
	Front TP (us)
	End TP (us)
	Remarks

	-
	[R D]
	0
	0
	Ideal case as baseline

	1
	[R D]
	20
	20
	

	2
	[R D]
	20
	20
	


B. Simulation results
Table 2. Performance loss of sPUSCH with 20us transient period
	Performance Loss (dB)
	Mask 1
	Mask 2

	QPSK+CR 1/3
	0.4
	0.3

	16QAM+CR 3/4
	-
	0.6

	64QAM+CR 5/6
	-
	8.7


“-” means that the sPUSCH cannot be demodulated correctly even with high SNR.
Observation: The performance of sPUSCH with ON/OFF mask 2 is better than that with mask 1, especially with middle to high MCS level.
Table 3. Impact of TP length on the performance of sPUSCH with medium or high level MCS
	Performance loss (dB)
	Mask 1
	Mask 2

	TP length
	5 us
	10us
	15us
	20us
	5 us
	10us
	15us
	20us

	16QAM+CR 3/4
	7.2
	-
	-
	-
	0.0
	0.1
	0.3
	0.6

	64QAM+CR 5/6
	-
	-
	-
	-
	0.0
	0.6
	2.3
	8.7


“-” means that the sPUSCH cannot be demodulated correctly even with high SNR.
Observation: It is beneficial to decrease the transient period to 10 or 15 us, especially for the high-level MCS scenario.
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