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1 Introduction

In RAN1#91 meeting, the following agreement was achieved:
Agreement: [RAN2 impact]

For 2/3-OS sequence based sPUCCH, all four sPUCCH resource groups configured by RRC have four sPUCCH resources. 
· In case of 1-bit HARQ-ACK transmission, the first two resources in the indicated groups are used.
· In case of 2-bit HARQ-ACK transmission, all the four resources in the indicated groups are used.
In TS36.211 [1], each resource indicates (a) bit state(s) as defined by Table 5.4A.2.2-2.

Table 5.4A.2.2-2: Subslot-SPUCCH resource for formats 1a and 1b

	PUCCH format
	
[image: image1.wmf])

1

(

),...,

0

(

bit

-

M

b

b


	
[image: image2.wmf])

~

(1,

i

SPUCCH,

p

n



	1
	-
	
[image: image3.wmf])

~

(1,

SPUCCH,0

p

n



	1a
	0
	
[image: image4.wmf])

~

(1,

SPUCCH,0

p

n



	
	1
	
[image: image5.wmf])

~

(1,

SPUCCH,1

p

n



	1b
	00
	
[image: image6.wmf])

~

(1,

SPUCCH,0

p

n



	
	01
	
[image: image7.wmf])

~

(1,

SPUCCH,1

p

n



	
	10
	
[image: image8.wmf])

~

(1,

SPUCCH,2

p

n



	
	11
	
[image: image9.wmf])

~

(1,

SPUCCH,3

p

n




In TS36.213 [2], for FDD with PUCCH format 1a transmission, when both HARQ-ACK and SR are transmitted in the same subslot, a UE shall transmit the HARQ-ACK bit according to Table 7.3.1-0A;

Table 7.3.1-0A: PUCCH format 1a resource for transmission of HARQ-ACK bit and SR
	HARQ-ACK
	SR transmission
	Resource for HARQ-ACK bits transmission

	ACK/NACK
	negative
	HARQ-ACK PUCCH format 1a resource

	NACK
	positive
	The first SR PUCCH resource value configured by the higher layers

	ACK
	positive
	The second SR PUCCH resource value configured by the higher layers


For FDD with PUCCH format 1b transmission, when both HARQ-ACK and SR are transmitted in the same subslot, a UE shall transmit the HARQ-ACK bits according to Table 7.3.1-0B;

Table 7.3.1-0B: PUCCH format 1b resource for transmission of HARQ-ACK bits
	HARQ-ACK(0)
	HARQ-ACK(1)
	SR transmission
	Resource for HARQ-ACK bits transmission

	ACK/NACK
	ACK/NACK
	negative
	HARQ-ACK PUCCH format 1b resource 

	NACK
	NACK
	positive
	The first SR PUCCH resource value configured by the higher layers

	NACK
	ACK
	positive
	The second SR PUCCH resource value configured by the higher layers

	ACK
	NACK
	positive
	The third SR PUCCH resource value configured by the higher layers

	ACK
	ACK
	positive
	The fourth SR PUCCH resource value configured by the higher layers


In this contribution, we will discuss the issue of Subslot-SPUCCH resource for formats 1a and 1b.
2 Discussion on SPUCCH resources for subslot-sPUCCH format 1a and 1b 
It was agreed that for SR (if any) and up to 2 bits HARQ-ACK transmitted in a subslot, the UE shall use sequence-based sPUCCH, i.e. subslot sPUCCH format 1a and 1b. There are two cases for 2-bit HARQ-ACK feedback：

· Case 1: 1-bit sHARQ-ACK and 1-bit HARQ-ACK.

· Case 2: 2-bit sHARQ-ACK for 2 CCs.

In Case 1, as shown in Figure 1, if PDCCH scheduling 1ms PDSCH is missed, misunderstanding between eNB and UE will happen. If sPDSCH is wrongly received, UE will transmit NACK with the first sPUCCH resource (
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), then eNB will interpret it as {NACK, NACK} which will not lead to a big problem. However, if sPDSCH is correctly received, UE will transmit ACK with the second sPUCCH resource (
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), but eNB will interpret it as {NACK, ACK}. In this case, eNB will retransmit sPDSCH and regard 1ms PDSCH as successfully received which will lead to failure of 1ms PDSCH receiving and waste of sPDSCH resources. As a result, the DCI miss for 1ms PDSCH cannot be detected by eNB.
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Figure 1. Misunderstanding between eNB and UE
To resolve the misunderstanding between eNB and UE resulted by DCI miss, the second sPUCCH resource (
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) can be used to indicate {ACK, NACK}. Then even if UE missed the PDCCH scheduling 1ms PDSCH and report sACK to eNB, eNB still interpret it as {ACK, NACK} such that there is no misunderstanding.
Proposal 1: For subslot sPUCCH format 1a and 1b, ACK and {ACK, NACK} correspond to the same sPUCCH resource.
3 Text proposal
According to proposal 1, the following text is proposed.
In TS36.211 [1], each resource indicates (a) bit state(s) as defined by Table 5.4A.2.2-2.
-----------------------------------------------Start of Text Proposal------------------------------------------------------
Table 5.4A.2.2-2: Subslot-SPUCCH resource for formats 1a and 1b
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-----------------------------------------------End of Text Proposal------------------------------------------------------
In TS36.213 [2], for FDD with PUCCH format 1a transmission, when both HARQ-ACK and SR are transmitted in the same subslot, a UE shall transmit the HARQ-ACK bit according to Table 7.3.1-0A;

Table 7.3.1-0A: PUCCH format 1a resource for transmission of HARQ-ACK bit and SR
	HARQ-ACK
	SR transmission
	Resource for HARQ-ACK bits transmission

	ACK/NACK
	negative
	HARQ-ACK PUCCH format 1a resource

	NACK
	positive
	The first SR PUCCH resource value configured by the higher layers

	ACK
	positive
	The second SR PUCCH resource value configured by the higher layers


For FDD with PUCCH format 1b transmission, when both HARQ-ACK and SR are transmitted in the same subslot, a UE shall transmit the HARQ-ACK bits according to Table 7.3.1-0B;
-----------------------------------------------Start of Text Proposal------------------------------------------------------
Table 7.3.1-0B: PUCCH format 1b resource for transmission of HARQ-ACK bits
	HARQ-ACK(0)
	HARQ-ACK(1)
	SR transmission
	Resource for HARQ-ACK bits transmission

	ACK/NACK
	ACK/NACK
	negative
	HARQ-ACK PUCCH format 1b resource 

	NACK
	NACK
	positive
	The first SR PUCCH resource value configured by the higher layers

	ACK
	NACK
	positive
	The second SR PUCCH resource value configured by the higher layers

	NACK
	ACK
	positive
	The third SR PUCCH resource value configured by the higher layers

	ACK
	ACK
	positive
	The fourth SR PUCCH resource value configured by the higher layers


-----------------------------------------------End of Text Proposal------------------------------------------------------
4 Conclusions
In this paper, we discuss the  subslot-SPUCCH resources for formats 1a and 1b and give the following proposal and text proposal in section 3.
Proposal 1: For subslot sPUCCH format 1a and 1b, ACK and {ACK, NACK} correspond to the same sPUCCH resource.
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