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Introduction
It was pointed out in [2] that transient period when placed in data symbol has a higher degradation compared to when placed in reference. Hence, the paper [2] argues to place the transient inside reference symbol over data symbol if possible. 
In [1], the transient period and its location have been discussed for various scenarios. Consider the case of a 2os TTI with SRS. The current pattern defined for sTTI 5 is RDD as shown in table below. In the presence of SRS, the pattern would be RDS. So, based on the proposals in [1] and this data pattern, the transient will be shared symmetrically between D and SRS. For the cases when D is a higher BW and a higher modulation, the throughput impact might be high compared to the case if the data pattern was DRD, which would have been DRS in the presence of SRS. 
Table 1: DMRS placement for each sTTI per RAN 1 #89 agreement
	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n

	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D

	D D R
	D R
	D D
	D R
	D R
	

	
	D D
	
	D D | R
	D D
	

	
	D D | R
	
	
	D D | R
	




Discussion
If a new pattern DRD were to be added to sTTI5, then eNB could dynamically choose between RDD and DRD based on the presence or absence of SRS. When SRS is present, by choosing DRD pattern the transient will be between SRS and reference symbol. Based on the proposals in [1], the transient period will then be completely in reference. Since reference is a known sequence, even when some portion of the signal is lost, it could be recovered with some accuracy. Hence, by adding this option, degradation in data throughput can not only be prevented, SRS can also be protected. 
On the downside, by choosing DRD over RDD for sTTI5, in the presence of sTTI4 and sTTI5, reference symbol is further away from the two symbols in sTTI4. For example, when DD is being transmitted in sTTI4 and DRD/RDD is being transmitted in sTTI5:
	sTTI 4
	sTTI5
	Comments

	DD
	DRD
	Reference is farther from DD of sTTI4

	DD
	RDD
	Reference is right next to DD of sTTI4



However, for comparison, the data pattern in 1msec TTI is DDDRDDD. The reference symbol is at the center with three data symbols on either side. In the table above, when DRD pattern is used for sTTI5 and DD for sTTI4, it is no different from the pattern of 1msec TTI. In both these cases, R is after three D symbols. 
Also, it has been agreed that DMRS can be shared between two sTTIs only when there is no change in power and RB allocation. Hence, we think that the performance of sttI4+sTTI5 when DD+DRD pattern is used should be no different to that of 1msec TTI. 
Proposal: 
1. Add a new pattern, DRD, to sTTI 5
2. eNB to choose DRD pattern for sTTI5 in the presence of SRS whenever possible. 

Table 2: DMRS placement for each sTTI per RAN 1 #89 agreement
	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n

	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D

	D D R
	D R
	D D
	D R
	D R
	D R D

	
	D D
	
	D D | R
	D D
	

	
	D D | R
	
	
	D D | R
	



Conclusion
In this paper, a new pattern for sTTI5 for 2os TTI has been proposed which could be scheduled by eNB in the presence of SRS. UE can then place the transient completely in the reference thus protecting SRS and data symbols. 
Proposal: 
1. Add a new pattern, DRD, to sTTI 5 as shown in Table [2]. 
2. eNB to choose DRD pattern for sTTI5 in the presence of SRS whenever possible. 

Table 2: DMRS placement for each sTTI per RAN 1 #89 agreement
	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n

	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D

	D D R
	D R
	D D
	D R
	D R
	D R D

	
	D D
	
	D D | R
	D D
	

	
	D D | R
	
	
	D D | R
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