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1 Introduction
In the RAN1#85 meeting, the following agreements were made [1]: 
Agreement:
· Regarding sTTI length:

· Confirm the working assumption for FS1 FDD

· Take the following agreement for FS2 TDD

· It is recommended to support a design that is based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH for FS2 TDD in Rel-14
· It is recommended to consider enhancements including other shorter sTTI duration(s), and additional DL-UL switching points/ additional subframe types for FS2 TDD latency reduction in Rel-15
In this contribution, we mainly discuss the sTTI partition for TDD special subframe.
2 Discussion
For normal subframe in TDD system, one DL subframe can split into two DL 1-slot sTTI, and one UL subframe can split into two UL 1-slot sTTI. For special subframe, the length of DwTPS/UpPTS is changeable in special subframe according to the configuration of special subframe for normal CP which is shown in Table1, thus the sTTI partition should be further defined.

Table 1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS)

	Special subframe configuration
	Normal cyclic prefix in downlink

	
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix in  uplink
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From the table 1, the special subframe can be divided into 3 types:

· Type 1: special subframe configuration 0, 5, 9, the length of DwPTS is less than 7os.
· Type 2: special subframe configuration 1, 2, 3, 4, 6, 7, 8, the length of DwPTS is larger than 7os.
· Type 3: special subframe configuration 10, the length of DwPTS is 6os, the length of UpPTS is 6os which can be used for control and data transmission
Based on the above 3 types of special subframe, a direct approach of partition is that defining DwPTS in the first slot as one sTTI, if length of DwPTS is larger than 7os, then the DwPTS in second slot is used as another sTTI. An alternative partition method is treating the whole DwPTS as one sTTI, this is a simple way but considering the sTTI larger than 7os (i.e. 12os) would impact the processing time, it is not a preferable method.

The sTTI partition can be defined as following:
· For special subframe configuration 0, 5, 9, it could construct one sTTI with 3os or 6os length as shown in figure 1.
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Figure 1: the sTTI partition for special subframe configuration 0, 5, 9
· For special subframe configuration 1, 2, 3, 4, 6, 7, 8, it could split DwPTS into two sTTIs, as shown in figure 2.
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Figure 2: the sTTI partition for special subframe configuration 1, 2, 3, 4, 6, 7, 8

· For special subframe configuration 10, the UpPTS could be used for PUSCH transmission with ACK/NACK.

[image: image17.emf]UpPTS

DwPTS

DL sTTI with 6os

GP

Slot boudary

UL sTTI with 6os


Figure 3: the sTTI partition for special subframe configuration 10
As shown in above figures, there are some sTTIs’ would be much less than 7os (i.e. 2os, 3os), an issue is that whether these shorter sTTIs is used for sPDSCH transmission. If not, some DL resource will be waste. If these shorter sTTI are used for sPDSCH, the corresponding minimum timing design should be considered whether to be the same as other normal 1-slot sTTI. 
Proposal 1: The sTTI partition in figure 1, 2, 3 should be considered. Further study whether the shorter sTTI (e.g. 2 or 3 symbol length) is used for DL transmission.
Since the sTTI partition depends on special subframe configuration, if the implicit HARQ and schedule timing design is used, it should be considered to define a different timing table for different special subframe configuration. An example for downlink association set index
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 with minimum k=4 for UL/DL configuration 1 is shown in table 2, which assumes the shorter sTTI is used for sPDSCH transmission with n+4 timing. For special subframe configuration 10, the UpPTS could be used for sPUSCH with ACK/NACK. Therefore, there would be 3 different timing tables, for each UL/DL configuration, which seems to be rather complicated. Alternatively, the HARQ-ACK and scheduling timing can be explicitly indicated by the DCI. 
Observation: If use implicit timing design, there would be several different timing table according to special subframe configuration.

Table 2: Downlink association set index
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 for UL/DL configuration 1
	UL/DL configuration 1
	sTTI n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	special subframe configuration 0, 5, 9
	
	
	
	
	6,5
	5
	5
	5
	
	
	
	
	
	
	6,5
	5
	5
	5
	
	

	special subframe configuration 1, 2, 3, 4, 6, 7, 8
	
	
	
	
	6,5
	5,4
	4
	4
	
	
	
	
	
	
	6,5
	5,4
	4
	4
	
	

	special subframe configuration 10
	
	
	
	5,4
	4
	4
	4
	
	
	
	
	
	
	5,4
	4
	4
	4
	
	
	


3 Conclusion
In this contribution, the sTTI partition in special subframe is discussed, and we have the following conclusions:
Observation:If implicit timing design is used for FS2 sTTI, multiple timing table should be introduced to support different special subrame configurations in each UL/DL configuration.
Proposal 1: The sTTI partition in figure 1, 2, 3 should be considered. Further study whether the shorter sTTI (e.g. 2 or 3 symbol length) is used for DL transmission.
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