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1 Introduction

In RAN1#89 meeting, the following agreement was achieved:
Agreement:
· For sPUCCH format carrying up to 2 bits and SR (if any), for 7-symbol sTTI, the following hopping pattern is supported

· {D R D | D R R D} for the first slot, {D R R D | D R D} for the second slot

In section 5.4A.5 of TS36.211 [1], 
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n

 for slot-SPUCCH format 1, 1a, 1b with frequency hopping enabled is determined according to Table 5.4A.5-2.

Table 5.4A.5-2: 
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n

 for slot-SPUCCH format 1, 1a, 1b with frequency hopping enabled, and for slot-SPUCCH format 3

	Slot number
	Slot-SPUCCH format

	
	Format 1/1a/1b with frequency hopping enabled
	Format 3

	
[image: image3.wmf](

)

0

2

mod

2

mod

s

=

+

n

m


	
[image: image4.wmf]6

or 

 

5

,

4

,

3

for

2

1

2

or 

 

1

,

0

for

2

UL

RB

=

ú

û

ú

ê

ë

ê

-

-

=

ú

û

ú

ê

ë

ê

l

m

N

l

m



	
[image: image5.wmf]ú

û

ú

ê

ë

ê

2

m



	
[image: image6.wmf](

)

1

2

mod

2

mod

s

=

+

n

m


	
[image: image7.wmf]3

or 

 

2

,

1

,

0

for 

  

2

1

6

or 

 

5

,

4

for 

2

UL

RB

=

ú

û

ú

ê

ë

ê

-

-

=

ú

û

ú

ê

ë

ê

l

m

N

l

m


	
[image: image8.wmf]ú

û

ú

ê

ë

ê

-

-

2

1

UL

RB

m

N




The contribution firstly discusses the potential issue on mapping to physical resources for slot-SPUCCH format 1/1a/1b with frequency hopping, and then provides the corresponding text proposal in 36.211.  
2 Discussion 
To show the potential issue on mapping to physical resources for slot-SPUCCH format 1/1a/1b with frequency hopping, the example below is provided to show how the current Table 5.4A.5-2 works.
· 
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n

=0 (i.e. first slot of a subframe)

· In case of m=0, 
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· In case of m=1, 
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· 
[image: image14.wmf]s

n

=1 (i.e. second slot of a subframe)
· In case of m=0, 
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· In case of m=1, 
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As shown in Figure 1, the pattern of slot-SPUCCH in yellow (m=1) is {D R R D | D R D} for the first slot and {D R D | D R R D} for the second slot, which is not aligned with the agreement. In addition, slot-SPUCCH in yellow is overlapped with slot-SPUCCH in pink (m=0) on PRB 99 of symbol#4 and there is nothing on PRB 0 of symbol#4, which leads to unbalanced resource allocation. Therefore, we propose to modify the current Table 5.4A.5-2 to capture the agreement.
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Figure 1. Mapping according to current Table 5.4A.5-2
Proposal: Table 5.4A.5-2 in TS36.211 needs to be revised to correctly reflect the agreement of {D R D | D R R D} for the first slot and {D R R D | D R D} for the second slot.

The text proposal for the above proposal is shown in section 3. Figure 2 shows the new mapping according to the new Table 5.4A.5-2 in section 3, which is aligned with agreement.
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Figure 2. Mapping according to new Table 5.4A.5-2 in section 3
3 Text proposal
According to agreement of {D R D | D R R D} for the first slot and {D R R D | D R D} for the second slot, the following text proposal and Table 5.4A.5-2 are proposed.
--------------------------------------Start of Text Proposal ----------------------------------------------
5.4A.5
Mapping to physical resources

The block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
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 in order to conform to the transmit power 
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P

 specified in Subclause 5.1.2.1 of 3GPP TS 36.213 [4], and mapped in sequence starting with 
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 to resource elements. 

SPUCCH uses one or more resource block in the frequency domain and is mapped to either a slot or a subslot in the time domain. Within the physical resource block(s) used for transmission, the mapping of 
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 to resource elements 
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 on antenna port 
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 and not used for transmission of reference signals shall be in increasing order of first 
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, then 
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. 

The starting symbol 
[image: image30.wmf]l

for each subslot number is provided by Table 5.4A.4.5-1 for subslot-SPUCCH. 

For slot-SPUCCH the starting symbol is 
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for the slot the SPUCCH is transmitted in.

Table 5.4A.5-1: Starting symbol for subslot-SPUCCH mapping

	
	Subslot number

	
	0
	1
	2
	3
	4
	5

	Format 1/1a/1b
	0 
	3
	5
	0
	2
	4

	Format 4
	1
	4
	6
	1
	3
	5


The relation between the index 
[image: image32.wmf]p

~

 and the antenna port number 
[image: image33.wmf]p

 is given by Table 5.2.1-1.

The physical resource blocks (
[image: image34.wmf]PRB

n

) within which the transmission of SPUCCH is carried out in slot 
[image: image35.wmf]s

n

 depends on the SPUCCH format and whether frequency hopping is enabled or not. 

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: 
[image: image37.wmf]PRB

n

 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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n

 for slot-SPUCCH format 4

	Slot number
	Slot-SPUCCH format

	
	Format 4
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Table 5.4A.5-4: 
[image: image58.wmf]PRB

n

 for subslot-SPUCCH format 1, 1a, 1b, 4

	Subslot number
	SPUCCH format

	
	Format 1/1a/1b
	Format 4

	0
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< Unchanged parts are omitted >
--------------------------------------End of Text Proposal ----------------------------------------------
4 Conclusion
In this paper, we discuss the issue of slot-SPUCCH resource for formats 1, 1a and 1b and give the text proposal in section 3.
Proposal: Table 5.4A.5-2 in TS36.211 needs to be revised to correctly reflect the agreement of {D R D | D R R D} for the first slot and {D R R D | D R D} for the second slot.
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