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1. Introduction

In RAN#53, we discussed and agreed the SRS bandwidth configuration ‎[1] both for the frame structure type 1 and type 2 except SRS transmission within UpPTS.

In this paper, we discuss and propose the possible SRS bandwidth configuration for SRS transmission within UpPTS for the frame structure type 2.

2. Discussion

In case for the SRS transmission within UpPTS, entire uplink system operating bandwidth can be utilized for uplink channel sounding.  Obtained channel response by SRS transmission can be utilized for the frequency scheduling and link adaptation not only for the uplink but also for the downlink data transmission because of the channel reciprocity for TDD transmission.
In order to utilize this channel reciprocity for TDD, the maximum SRS bandwidth should always be the same as the uplink operating bandwidth.  Meanwhile, for the other SRS transmission the possible SRS bandwidths, frequency hopping has already defined as in ‎[2] .  In order to keep the communality of the configuration with the others, we propose the available SRS bandwidth for UpPTS transmission should be limited to that given by Table 5.5.3.2-1 through Table 5.5.3.2-4.
Therefore, we propose for SRS transmission within UpPTS is as
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, configuration 0 in Table 5.5.3.2-1 and Table 5.5.3.2-4 shall be used for UpPTS transmission, respectively
Table 1  SRS bandwidth configuration for UpPTS transmission (in case of the agreed system bandwidth ‎[3])
	System operating bandwidth 
	SRS-Bandwidth
b = 0
	SRS-Bandwidth
b = 1
	SRS-Bandwidth
b = 2
	SRS-Bandwidth
b = 3

	
	
[image: image5.wmf]b

m

SRS,


	
[image: image6.wmf]b

N


	
[image: image7.wmf]b

m

SRS,


	
[image: image8.wmf]b

N


	
[image: image9.wmf]b

m

SRS,


	
[image: image10.wmf]b

N


	
[image: image11.wmf]b

m

SRS,


	
[image: image12.wmf]b

N



	1.4MHz (6RB)
	4
	1
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	3MHz (15RB)
	12
	1
	N/A
	1
	N/A
	1
	4
	3

	5MHz (25RB)
	24
	1
	N/A
	1
	N/A
	1
	4
	6

	10MHz (50RB)
	48
	1
	24
	2
	12
	2
	4
	3

	15MHz (75RB)
	72
	1
	24
	3
	12
	2
	4
	3

	20MHz (100RB)
	96
	1
	48
	2
	24
	2
	4
	6


3. Conclusion

We discussed the possible SRS bandwidth configuration for SRS transmission within UpPTS for the frame structure type 2.
We propose  

· The widest SRS bandwidth 
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· For the uplink system operating bandwidth is 
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, configuration 0 in Table 5.5.3.2-1 and Table 5.5.3.2-4 shall be used for UpPTS transmission, respectively
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5.5.3
Sounding reference signal

The sounding reference signal is not transmitted simultaneously with PUCCH format 1. PUCCH format 1 takes precedence over the sounding reference signal in case their respective configurations cause an overlap in time.

5.5.3.1
Sequence generation

The sounding reference signal sequence 
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 is defined by Section 5.5.1. The sequence index to use is derived from the PUCCH base sequence index. The cyclic shift 
[image: image18.wmf]SRS

a

 of the sounding reference signal is given as 


[image: image19.wmf]8

n

2

SRS

p

a

=

,

where 
[image: image20.wmf]SRS

n

 is configured for each UE by higher layers and 
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5.5.3.2
Mapping to physical resources

The sequence 
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 shall be multiplied with the amplitude scaling factor 
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where 
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 is the frequency-domain starting position of the sounding reference signal and 
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where 
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is given by Table 5.5.3.2-1 through Table 5.5.3.2-4 for each uplink bandwidth 
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. The cell-specific parameter "SRS bandwidth configuration" and the UE-specific parameter "SRS-Bandwidth" 
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If the SRS transmission is configured within UpPTS for frame structure type 2 for UE, the UE shall ignore "SRS bandwidth configuration" given by higher layers. The UE selects a SRS bandwidth configuration which is the widest SRS bandwidth 
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 from Table 5.5.3.2-1 through Table 5.5.3.2-4. In addition, for the uplink system operating bandwidth is 
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, SRS bandwidth configuration 0 in Table 5.5.3.2-1 and Table 5.5.3.2-4 shall be used for UpPTS transmission, respectively.
The frequency-domain starting position 
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where 
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 is an offset value depending on "Transmission comb", and 
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 is frequency position index for “SRS-Bandwidth” value 
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If frequency hopping of the sounding reference signal is not enabled, the frequency position index 
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 remains constant (unless re-configured). If frequency hopping of the sounding reference signal is enabled, the frequency position indexes 
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where 
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 is given by Table 5.5.3.2-1 through Table 5.5.3.2-4 for each uplink bandwidth 
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and 
[image: image49.wmf],...

2

,

1

,

0

=

SRS

n

 counts the number of prior UE-specific SRS transmissions,

The sounding reference signal shall be transmitted at the last symbol of the subframe.

Table 5.5.3.2-1: 
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	SRS bandwidth configuration
	SRS-Bandwidth
b = 0
	SRS-Bandwidth
b = 1
	SRS-Bandwidth
b = 2
	SRS-Bandwidth
b = 3
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	0
	36
	1
	12
	3
	N/A
	1
	4
	3

	1
	32
	1
	16
	2
	8
	2
	4
	4

	2
	24
	1
	N/A
	1
	N/A
	1
	4
	6

	3
	20
	1
	N/A
	1
	N/A
	1
	4
	5

	4
	16
	1
	N/A
	1
	N/A
	1
	4
	4

	5
	12
	1
	N/A
	1
	N/A
	1
	4
	3

	6
	8
	1
	N/A
	1
	N/A
	1
	4
	2

	7
	4
	1
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Table 5.5.3.2-2: 
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	SRS bandwidth configuration
	SRS-Bandwidth
b = 0
	SRS-Bandwidth
b = 1
	SRS-Bandwidth
b = 2
	SRS-Bandwidth
b = 3
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	0
	48
	1
	24
	2
	12
	2
	4
	3

	1
	48
	1
	16
	3
	8
	2
	4
	2

	2
	40
	1
	20
	2
	N/A
	1
	4
	5

	3
	36
	1
	12
	3
	N/A
	1
	4
	3

	4
	32
	1
	16
	2
	8
	2
	4
	2

	5
	24
	1
	N/A
	1
	N/A
	1
	4
	6

	6
	20
	1
	N/A
	1
	N/A
	1
	4
	5

	7
	16
	1
	N/A
	1
	N/A
	1
	4
	4


Table 5.5.3.2-3: 
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	SRS bandwidth configuration
	SRS-Bandwidth
b = 0
	SRS-Bandwidth
b = 1
	SRS-Bandwidth
b = 2
	SRS-Bandwidth
b = 3
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	0
	72
	1
	24
	3
	12
	2
	4
	3

	1
	64
	1
	32
	2
	16
	2
	4
	4

	2
	60
	1
	20
	3
	N/A
	1
	4
	5

	3
	48
	1
	24
	2
	12
	2
	4
	3

	4
	48
	1
	16
	3
	8
	2
	4
	2

	5
	40
	1
	20
	2
	N/A
	1
	4
	5

	6
	36
	1
	12
	3
	N/A
	1
	4
	3

	7
	32
	1
	16
	2
	8
	2
	4
	4


Table 5.5.3.2-4: 
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	SRS bandwidth configuration
	SRS-Bandwidth
b = 0
	SRS-Bandwidth
b = 1
	SRS-Bandwidth
b = 2
	SRS-Bandwidth
b = 3
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	0
	96
	1
	48
	2
	24
	2
	4
	6

	1
	96
	1
	32
	3
	16
	2
	4
	4

	2
	80
	1
	40
	2
	20
	2
	4
	5

	3
	72
	1
	24
	3
	12
	2
	4
	3

	4
	64
	1
	32
	2
	16
	2
	4
	4

	5
	60
	1
	20
	3
	N/A
	1
	4
	5

	6
	48
	1
	24
	2
	12
	2
	4
	3

	7
	48
	1
	16
	3
	8
	2
	4
	2
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