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Introduction

This document discusses clarification in TS 36.213 of SRS resource usage in the presense of other signals.
Discussion

TS 36.213 section 8.2 includes text that states what happens when an SRS transmission is to occur in the same subframe as A/N, CQI, or SR. The text should be clarified by explicit statement of which PUCCH formats do not support SRS transmission in the same subframe. The assumption is that when this UCI is multiplexed over PUSCH then there are no restrictions and all data is multiplexed over PUSCH in the usual way.
Conclusion

RAN1 is encouraged to discuss the draft CR below in order to provide the clarification described. The intention is to add reference to the applicable PUCCH formats in section 8.2.
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8.2
UE sounding procedure

The following Sounding Reference Symbol (SRS) parameters are UE specific semi-statically configurable by higher layers:

· Transmission comb

· Starting physical resource block assignment

· Duration of SRS transmission: single or indefinite (until disabled)

· SRS configuration index ISRS for SRS periodicity and SRS subframe offset 

· SRS bandwidth
· Frequency hopping bandwidth

· Cyclic shift

The SRS transmission bandwidth does not include the PUCCH region. The cell specific SRS transmission bandwidths are configured by higher layers. The allowable values are given in Section 5.5.3.2 of [3].  

The cell specific SRS transmission sub-frames are configured by higher layers. The allowable values are given in Section 5.5.3.3 of [3].

When antenna selection is enabled for a UE that supports transmit antenna selection, the index 
[image: image1.wmf](

)

SRS

n

a

, of the UE antenna that transmits the SRS at time nSRS is given by

[image: image2.wmf](

)

2

mod

SRS

SRS

n

n

a

=

, for both partial and full sounding bandwidth, and when frequency hopping is disabled (i.e., 
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when frequency hopping is enabled (i.e., 
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where values BSRS, bhop, Nb, and nSRS are given in Section 5.5.3.2 of [3], and 
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 value), except when a single SRS transmission is configured for the UE. 

For TDD, when one SC-FDMA symbol exists in UpPTS, it can be used for SRS transmission. When two SC-FDMA symbols exist in UpPTS, both can be used for SRS transmission and both can be assigned to the same UE.
A UE shall not transmit SRS whenever SRS and PUCCH formats 1, 2, 2a or 2b transmissions happen to coincide in the same subframe. 


The parameter Simultaneous-AN-and-SRS provided by higher layers determine if a UE can transmit A/N on PUCCH and SRS in the same subframe. If UE is configured to support A/N and SRS transmissions in the same subframe, then the UE shall transmit A/N using a shortened PUCCH format where the A/N symbol corresponding to the SRS location is punctured as defined in Section 5.4.1 of [3]. Otherwise, the UE shall only transmit the A/N using the normal PUCCH format 1a or 1b as defined in Section 5.4.1 of [3].

The UE specific SRS configuration for SRS periodicity and SRS subframe offset is defined in Table 8.2-1 and Table 8.2-2, for FDD and TDD, respectively. The periodicity of SRS transmission is selected from {2, 5, 10, 20, 40, 80, 160, 320} ms. For the SRS periodicity of 2 ms in TDD, two SRS resources are configured in a half frame. 

For TDD, SRS subframe offset 0 corresponds to the first SC-FDMA symbol in UpPTS, if UpPTS contains two SC-FDMA symbols. SRS subframe offset 1 corresponds to the second SC-FDMA symbol in UpPTS, if UpPTS contains two SC-FDMA symbols, or the only SC-FDMA symbol if UpPTS contains one SC-FDMA symbol. 

Table 8.2-1: UE Specific SRS Periodicity and Subframe Offset Configuration, FDD

	SRS Configuration Index ISRS
	SRS Periodicity (ms)
	SRS Subframe Offset

	0 – 1
	2
	ISRS

	2 – 6
	5
	ISRS – 2

	7 – 16
	10
	ISRS – 7

	17 – 36
	20
	ISRS – 17

	37 – 76
	40
	ISRS – 37

	77 – 156
	80
	ISRS – 77

	157 – 316
	160
	ISRS – 157

	317 – 636
	320
	ISRS – 317

	637 – 1023
	reserved
	reserved


Table 8.2-2: UE Specific SRS Periodicity and Subframe Offset Configuration, TDD

	Configuration Index ISRS
	SRS Periodicity (ms)
	SRS Subframe Offset

	0
	2
	0, 1

	1
	2
	0, 2

	2
	2
	1, 2

	3
	2
	0, 3

	4
	2
	1, 3

	5
	2
	0, 4

	6
	2
	1, 4

	7
	2
	2, 3

	8
	2
	2, 4

	9
	2
	3, 4

	10 – 14
	5
	ISRS – 10

	15 – 24
	10
	ISRS – 15

	25 – 44
	20
	ISRS – 25

	45 – 84
	40
	ISRS – 45

	85 – 164
	80
	ISRS – 85

	165 – 324
	160
	ISRS – 165

	325 – 644
	320
	ISRS – 325

	645 – 1023
	reserved
	reserved
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