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Discussion and decision

1 Introduction

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.
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. 
As discussed before, ACK/NACK information for subslot format 1a/1b is mapped to different sPUCCH resources, i.e. to different combinations of RB index and cyclic shift. For example, using different RB indexes but the same CS index to indicate different HARQ-ACK states. This could be beneficial for the performance under bad channel condition. But the PRB location would be only known to the UE after decoding PDSCH, which may impact power control processing timeline. To avoid the timeline issue, we finally agreed to restrict different sPUCCH resources in the same PRB or the same pair of PRB. However, the description in the spec is unclear for this part. 

2 Discussion

For subslot PUCCH format 1a/1b, it was agreed all the two/four sPUCCH resources in one group shall be mapped to the same PRB pair. It was a common understanding that it should include the two cases shown in Figure 1-a and Figure 1-b respectively. As an example, 1-bit HARQ-ACK transmission, i.e. using two sPUCCH resources n_PUCCH1 for ACK, n_PUCCH2 for NACK is shown in Figure 1. For Figure 1-a, the two configured resources are both in the same PRB on each symbol, while Figure 1-b shows the two resources are in different PRBs but the same pair of PRBs on each symbol. 
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Figure 1 Possible PRB locations for subslot PUCCH format 1a/1b
The above two cases should be both included. But the current description in the specification is unclear and needs to be clarified.

3
TP to 36.211
5.4A.5
Mapping to physical resources

< Unchanged parts are omitted >

In case of slot-SPUCCH format 1, 1a, 1b and frequency hopping disabled, the PRB used is determined as described in subclause 5.4.3 for PUCCH format 1, 1a, 1b. 

In case of slot-SPUCCH format 3, the PRB used is given by
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For the other SPUCCH formats, it is determined by Table 5.4A.5-2 , Table 5.4A.5-3 and Table 5.4A.5-4. 

Table 5.4A.5-2: 
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 for slot-SPUCCH format 1, 1a, 1b with frequency hopping enabled

	Slot number
	Slot-SPUCCH format

	
	Format 1/1a/1b with frequency hopping enabled
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Table 5.4A.5-3: 
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 for slot-SPUCCH format 4

	Slot number
	Slot-SPUCCH format

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

	Subslot number
	SPUCCH format

	
	Format 1/1a/1b
	Format 4
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The variable 
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 depends on the SPUCCH format as defined in Table 5.4A.5-5.

Table 5.4A.5-5: 
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 for SPUCCH

	SPUCCH Format
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	Slot
	Format 1, 1a, 1b
	Frequency hopping disabled: 

see derivation of 
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 for PUCCH format 1, 1a, 1b in subclause 5.4.3 replacing 
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Frequency hopping enabled: 

see derivation of 
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 for PUCCH format 2, 2a, 2b in subclause 5.4.3 replacing 
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	Format 3
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	Format 4
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	Subslot
	Format 1, 1a, 1b
	see derivation of 
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 for PUCCH format 2, 2a, 2b in subclause 5.4.3 replacing 
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	Format 4
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In case of subslot-SPUCCH, there is a configuration restriction that each SPUCCH resource in the resource set, of up to four resources, 
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, shall map to the same PRB on each symbol or the same pair of PRBs (
[image: image65.wmf]PRB

n

), where one pair of PRBs consists of PRBs indexed [image: image66.wmf]ú

û

ú

ê

ë

ê

2

m

 and [image: image67.wmf]ú

û

ú

ê

ë

ê

-

-

2

1

UL

RB

m

N

 on each symbol. This restriction applies separately to each of n1SubslotSPUCCH-AN-List and sr-SubslotSPUCCH-Resource in 3GPP TS 36.331 [9].
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