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Introduction
In this contribution, we propose several corrections on PUCCH design for short TTI, based on the latest version of TS 36.211 [1].  
In the RAN1#90 and RAN1#91 meeting [2] [3], the following agreements were reached. 
Agreement:
For 2/3os sPUCCH format 1/1a/1b, the cyclic shift randomization, and occupied PRB follow the principle of 1ms PUCCH format 2/2a/2b with the restriction that all possible sPUCCH resource indices in one sPUCCH resource group by configuration need to be mapped to the same PRB pair. 
Agreement:
The sequence-based sPUCCH w/o DMRS is supported for up to two HARQ-ACK bits in 2OS sTTI and 3OS sTTI.
· ACK/NACK information map to different sPUCCH resource
· NOTE: sPUCCH resource consist of RB index and cyclic shift
· The cyclic shifts on different sPUCCH symbols can be different due to cyclic shift randomization 
· Cyclic shift randomization is re-used from 1 ms operation to support multiplexing with legacy PUCCH
· Only frequency hopping between sPUCCH symbol(s) is supported (no FH is not supported). 
· 1 RB allocation per symbol
· Hopping pattern for 3-OS sPUCCH (i.e., sTTI#0 and sTTI#5) is {1|2} where | is a hopping boundary.
PRB determination for subslot PUCCH
For subslot PUCCH, it was agreed to follow the principle of 1ms PUCCH format 2/2a/2b to determine the physical resource blocks to be used. The method used for 1ms PUCCH format 2/2a/2b is copied as follows. 
	

where,

 



Based on our understanding, all the subslots in one subframe should use exactly the same methodology based on above principle. In the current TS 36.211, it seems not correctly captured in Table 5.4A.5-4, which is copied in the Appendix.


In Table 1, we give the PRB position  based on Table 5.4A.5-4 in the current TS 36.211. For a given value m, it can be seen the PRB position  is not all the same among sTTI. However, we have not such agreement on this. 

Table 1 PRB position based on Table 5.4A.5-4 in the current TS 36.211
	Slot index ns
	0
	1

	Subslot index
	0
	1
	2
	3
	4
	5

	Symbol index l
	0
	1
	2
	3
	4
	5
	6
	0
	1
	2
	3
	4
	5
	6

	
PRB position 
	m=1
	m=0
	m=0
	m=1
	m=1
	m=0
	m=1
	m=0
	m=0
	m=1
	m=1
	m=0

	
	…

	
	m=0
	m=1
	m=1
	m=0
	m=0
	m=1
	m=0
	m=1
	m=1
	m=0
	m=0
	m=1


Given each subslot is independently scheduled, we propose use a same PRB determination method for all subslots in one subframe. An example is shown in Table 2. 

Table 2 Proposed PRB position 
	Slot index ns
	0
	1

	Subslot index
	0
	1
	2
	3
	4
	5

	Symbol index l
	0
	1
	2
	3
	4
	5
	6
	0
	1
	2
	3
	4
	5
	6

	
PRB position 
	m=1
	m=0
	m=1
	m=0
	m=1
	m=0
	m=1
	m=0
	m=1
	m=0
	m=1
	m=0

	
	…

	
	m=0
	m=1
	m=0
	m=1
	m=0
	m=1
	m=0
	m=1
	m=0
	m=1
	m=0
	m=1




Proposal 1: For subslot PUCCH 1a/1b, a same rule is used for PRB determination for all subslots in one subframe, e.g. 

 


where, ,  = {0,1} is the index of each hop within one subslot. 
Also, we found two typos in Section 5.3.4 and Section 5.4A.1, given in the following entries, respectively.
	Section 5.3.4
…..

In case of subslot-PUSCH and semi-persistent scheduling with a configured periodicity longer than 1 subslotm the mapping shall start at symbol  according to the first row of Table 5.3.4-2 (i.e. equivalent to a signalling of DMRS-pattern field set to ‘00’).

	Section 5.4A.1
…..


The quantity  represents the bandwidth of the SPUCCH format 4 as defined by clause 5.4A.3 5.4A.4.1, and  is defined in Table 5.4A.4.2-1.


 
Conclusion
This contribution provides the following proposal:
Proposal 1: For subslot PUCCH 1a/1b, a same rule is used for PRB determination for all subslots in one subframe, e.g. 

 


where, ,  = {0,1} is the index of each hop within one subslot. 
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Appendix 

Table 5.4A.5-4:  for subslot-SPUCCH format 1, 1a, 1b, 4
	Subslot number
	SPUCCH format

	
	Format 1/1a/1b
	Format 4
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	1
	





	


	2
	





	


	3
	





	


	4
	





	


	5
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