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1 Introduction
The work item processing Shortened TTI and processing time [1] was approved at RAN#74 . 

Based on the agreed list of use cases [4], this contribution proposes for each use case the corresponding ON/OFF to be considered.
This contribution is basically re-submission of [7], with some updates.

2 Discussion 
2.1 Single sTTI

The ON/OFF mask was already agreed ([6]) and is specified as below in Figure 1 to minimize transient period impact on sTTI performances.


[image: image1.emf]OFF level

ON level

sTTI

t

10

t

10


Figure 1: Single sTTI
2.2 Consecutive sTTI

2.2.1 No power change, no bandwidth change and no frequency hopping

When there is no power change, no bandwidth change and/or no frequency hopping, no transient period should happen in between consecutive sTTI. The ON/OFF mask should only apply before and after the consecutive sTTI (Figure 2) as proposed in 2.1.
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Figure 2: Consecutive sTTI without power change, bandwidth change or frequency hopping
2.2.2 Power change, bandwidth change or frequency hopping

2.2.2.1 DR-DR pattern

As mentioned in [3] and [8], to preserve system performance, it’s better to protect data than reference symbol. When transient period should apply in between consecutive sTTIs, it’s then better to have ON/OFF mask overlapping the Reference symbol (as shown on Figure 3) only instead of sharing the transient period over data and reference symbols.
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Figure 3: Consecutive sTTI - power change, bandwidth change or frequency hopping - DR-DR pattern
2.2.2.2 RD-DR pattern
When transient period should apply in between consecutive sTTIs, and the adjacent symbol is data in both sTTI, it’s then preferable the share the ON/OFF mask on both sTTI (as shown on Figure 4) to limit impacts.
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Figure 4: Consecutive sTTI - power change, bandwidth change or frequency hopping - RD-DR pattern
2.2.2.3 DR-RD pattern
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Figure 5: Consecutive sTTI - power change, bandwidth change or frequency hopping - DR-RD pattern
2.2.2.4 RD-RD pattern
As mentioned in [3] and [8], to preserve system performance, it’s better to protect data than reference symbol. When transient period should apply in between consecutive sTTIs, it’s then better to have ON/OFF mask overlapping the Reference symbol (as shown on Figure 6) only instead of sharing the transient period over data and reference symbols.
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Figure 6: Consecutive sTTI - power change, bandwidth change or frequency hopping - RD-RD pattern
2.3 SRS

2.3.1 Periodicity
In the following proposals, SRS is protected as much as possible to not impact performances, whatever its periodicity is (aperiodic or periodic). It would not really make any sense to protect more or less SRS symbol according its periodicity, this might end up with unpredictable performance related to SRS. It would be better to increase SRS periodicity and keep the proposed transient periods, than keep SRS periodicity and less protect SRS from time to time.
2.3.2 sTTI transmission before but not after

2.3.2.1 DR-SRS pattern

As mentioned before in 2.2.2 subsections, it’s less critical to place transient period during sTTI’s reference symbol than during data symbol, overall throughput performance would not be that impacted. When SRS symbol is so adjacent to a reference symbol in a sTTI, the ON/OFF should overlap only the reference symbol as shown on Figure 7.
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Figure 7: sTTI and SRS - DR-SRS pattern
2.3.2.2 RD-SRS pattern
As mentioned before in 2.2.2 subsections, data symbols are quite sensitive and should be protected as much as possible to not impact overall throughput performance. When SRS symbol is so adjacent to a data symbol in a sTTI, the ON/OFF should overlap data and SRS symbols as shown on Figure 8.
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Figure 8: sTTI and SRS - RD-SRS pattern
2.3.3 sTTI transmission after but not before

2.3.3.1 SRS-DR pattern
For the same reasons exposed in 2.3.2.2, when SRS symbol is so adjacent to a data symbol in a sTTI, the ON/OFF should overlap data and SRS symbols as shown on Figure 9.
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Figure 9: sTTI and SRS - SRS-DR pattern
2.3.3.2 SRS-RD pattern
For the same reasons exposed in 2.3.2.1, when SRS symbol is so adjacent to a reference symbol in a sTTI, the ON/OFF should overlap only the reference symbol as shown on Figure 10.
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Figure 10: sTTI and SRS - SRS-RD pattern
2.3.4 sTTI transmission before and after

2.3.4.1 DR-SRS-DR pattern
For the same reasons exposed in 2.3.2.1 and 2.3.2.2, when SRS symbol is so adjacent to a reference symbol in a sTTI, the ON/OFF should overlap only the reference symbol, and when SRS symbol is adjacent to a data symbol in a sTTI, the ON/OFF should overlap data and SRS symbols, as shown on Figure 11
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Figure 11: sTTI and SRS - DR-SRS-DR pattern
2.3.4.2 RD-SRS-DR pattern
For the same reasons exposed in 2.3.2.2, when SRS symbol is so adjacent to data symbols in a sTTI, the ON/OFF should overlap data and SRS symbols, as shown on Figure 12
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Figure 12: sTTI and SRS - RD-SRS-DR pattern
2.3.4.3 DR-SRS-RD pattern
For the same reasons exposed in 2.3.2.1, when SRS symbol is so adjacent to a reference symbol in a sTTI, the ON/OFF should overlap only the reference symbol as shown on Figure 13.
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Figure 13: sTTI and SRS - DR-SRS-RD pattern
2.3.4.4 RD-SRS-RD pattern
For the same reasons exposed in 2.3.2.1 and 2.3.2.2, when SRS symbol is so adjacent to a reference symbol in a sTTI, the ON/OFF should overlap only the reference symbol, and when SRS symbol is adjacent to a data symbol in a sTTI, the ON/OFF should overlap data and SRS symbols, as shown on Figure 14
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Figure 14: sTTI and SRS - RD-SRS-RD pattern
2.4 Consecutive TTI and sTTI

In both cases, transient period should be inside the TTI period to protect and less impact sTTI, whatever adjacent symbols type (D or R) are in between TTI and sTTI.
2.4.1 sTTI and TTI
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Figure 15: consecutive sTTI and TTI
2.4.2 TTI and sTTI
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Figure 16: consecutive TTI and sTTI

2.5 Basic rules
From the previous ON/OFF proposals, some simple basic rules could be defined regarding transient period then:
1- The transient period should be outside a single sTTI.

2- When there is no power change, no bandwidth change and no frequency hopping in between consecutive sTTIs, there is no transient period.

3- When there is power change, bandwidth change or frequency hopping in between consecutive sTTIs:

a. If the adjacent symbol is of same type (DD or RR), then transient periods should be shared.

b. If not, transient periods should be in the reference symbol (R).

4- When SRS (periodic or aperiodic) is consecutive to sTTI, or vice versa:

a. If the adjacent symbol in sTTI is data (D), transient periods should be shared in between sTTI and SRS.

b. If the adjacent symbol in sTTI is reference symbol (R), transient periods should be in sTTI.

5- When TTI is consecutive to sTTI, or vice versa, the transient periods should be in TTI.

3 Conclusion
In this contribution, we proposed ON/OFF masks for the different sTTI use cases.
Proposal: Adopt the proposed ON/OFF mask depending on the different sTTI use case listed in this contribution.
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