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1. Introduction

A question of the SRS transmission UE behavior for SRS trigger type 1, two symbol UpPTS and SRS configuration index ISRS = 0, and whether the Rel-10 specification [1] is ambiguous was raised in an offline email discussion. 
In this contribution, we review the relevant Rel-10 specification text. The Rel-10 specification has been stable for two releases and we emphasize that the discussion should be focused on whether the specification text is ambiguous and not on preferred UE behavior for a Rel-10 UE.
2. Rel-10 TS 36.213 Relevant Specification Text 
The relevant TS 36.213 [1] specification text from Section 8.2 (UE sounding procedure) related to SRS transmission UE behavior for SRS trigger type 1, and two symbol UpPTS is provided below with relevant text highlighted for convenience:

....

For TDD, when one SC-FDMA symbol exists in UpPTS of a given serving cell, it can be used for SRS transmission. When two SC-FDMA symbols exist in UpPTS of a given serving cell, both can be used for SRS transmission and both can be assigned to the same UE.
....
Trigger type 1 SRS configuration of a UE in a serving cell for SRS periodicity,
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, is defined in Table 8.2-4 and Table 8.2-5, for FDD and TDD, respectively. The periodicity 
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 of the SRS transmission is serving cell specific and is selected from the set {2, 5, 10} ms or subframes. For the SRS periodicity 
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 of 2 ms in TDD, two SRS resources are configured in a half frame containing UL subframe(s) of a given serving cell. 

….

A UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmission in the first subframe satisfying 
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 for TDD with 
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 and for FDD, 
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 for TDD with 
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where for FDD 
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 is the subframe index within the frame 
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, for TDD 
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 is defined in Table 8.2-3.

Table 8.2-3: 
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 for TDD

	
	subframe index n

	
	0
	1
	2


	3


	4


	5
	6
	7


	8


	9



	
	
	1st symbol of UpPTS
	2nd symbol of UpPTS
	
	
	
	
	1st symbol of UpPTS
	2nd symbol of UpPTS
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 in case UpPTS length of 2 symbols
	
	0
	1
	2
	3
	4
	
	5
	6
	7
	8
	9
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 in case UpPTS length of 1 symbol
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Table 8.2-5: UE Specific SRS Periodicity 
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 and Subframe Offset Configuration 
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 for trigger type 1, TDD

	SRS Configuration Index ISRS
	SRS Periodicity 
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 (ms)
	SRS Subframe Offset 
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	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 – 31
	reserved
	reserved


Note that no changes to the above cited specification text have been made since TS 36.213 V10.1.0 (2011-03). 

3. Discussion on Rel-10 TS 36.213 Specification Text 

From the following specification text:


[image: image20]Observation 1: There is no ambiguity whether the Rel-10 specification supports SRS transmission on both symbols in UpPTS. The above specification text is valid for both SRS trigger type 0 and SRS trigger type 1. 

TDD SRS configuration index ISRS = 0 with 
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 from Table 8.2-5 is the configuration that is assigning both symbols of UpPTS to the UE for SRS transmission. The equation, 
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 for TDD with 
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  is satisfied for both symbols of UpPTS ( 
[image: image25.wmf]SRS

0,1

k

=

 for first half-subframe, and 
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 for second half-subframe).
Observation 2: TDD SRS configuration index ISRS = 0 assigns both symbols of UpPTS to the UE for SRS transmission.

The specification also defines configurations specifically for SRS transmission in only the first symbol of UpPTS (e.g., SRS configuration index ISRS = 10) or only the second symbol of UpPTS (e.g., SRS configuration index ISRS = 11).
Observation 3: The specification does not support the interpretation of the UE behavior to transmit in one of the two UpPTS symbols for SRS trigger type 1 and SRS configuration index ISRS = 0.

In the offline email discussion, only one company (Qualcomm) indicated the part of the specification text they consider to be ambiguous. The company expressed need for a plural “s” in “transmission” with the updated specification text (proposed changes highlighted in red) below for the Rel-10 specification to be considered unambiguous:

[image: image27]
For the first instance, “transmission” is more appropriate than “transmissions” as the specification text is referring to a UE configuration. For the second instance, “transmission” is correct usage as the specification text says UE “shall commence....”. While “transmissions” could also potentially work, in fact, “transmissions” would be more confusing as it may imply transmission in multiple subframes. Thus, there is no need for plural “s” in “transmission” and the current specification text is clear.
Observation 4: There is no need for plural “s” in “transmission”. The specification text is unambiguous.
With the above observations, the UE behavior for SRS trigger type 1, two symbol UpPTS and SRS configuration index ISRS = 0 is defined to transmit SRS in both UpPTS symbols. 

Observation 5: According to the specification, UE behavior for SRS trigger type 1, two symbol UpPTS and SRS configuration index ISRS = 0  is to transmit SRS in both UpPTS symbols.
4. Conclusion
The following observations are concluded from the Rel-10 specification text: 

Observation 1: There is no ambiguity whether the Rel-10 specification supports SRS transmission on both symbols in UpPTS. The specification text is valid for both SRS trigger type 0 and SRS trigger type 1. 

Observation 2: TDD SRS configuration index ISRS = 0 assigns both symbols of UpPTS to the UE for SRS transmission.

Observation 3: The specification does not support the interpretation of the UE behavior to transmit in one of the two UpPTS symbols for SRS trigger type 1 and SRS configuration index, ISRS = 0.

Observation 4: There is no need for plural “s” in “transmission”. The specification text is unambiguous.
Observation 5: According to the specification, UE behavior for SRS trigger type 1, two symbol UpPTS and SRS configuration index ISRS = 0  is to transmit SRS in both UpPTS symbols.
The Rel-10 specification text is unambiguous and UE behavior is defined for SRS trigger type 1, two symbol UpPTS and SRS configuration index ISRS = 0. According to the specification, UE behavior is to transmit SRS in both UpPTS symbols.
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Appendix – Rel-10 agreements (For Information)
The Rel-10 specification text is unambiguous and UE behavior is defined for SRS trigger type 1, two symbol UpPTS and SRS configuration index ISRS = 0. According to the specification, UE behavior is to transmit SRS in both UpPTS symbols.
RAN1#64 (2011-02)
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From: TS 36.213 V10.0.1 (2010-12): 
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R1-111150 was proposing 
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based timing instead of subframe based timing for aperiodic SRS, and selecting which symbol in UpPTS to use to transmit SRS based on which subframe the trigger is sent. The agreement was same behavior as periodic SRS with SRS transmission in both UpPTS symbols.
RAN1#65 (2011-05)
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Alt 1 is simply Proposal 1 from R1-111511. There was no agreement in RAN1 that the specification was ambiguous. The agreement was “No change to spec”. This does not mean the specification was ambiguous.
RAN1#66 (2011-08)
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The “unspecified interpretation” conclusion to R1-112354 is for trigger type 0 only due to legacy duration field text for trigger type 0.
From: TS 36.213 V10.2.0 (2011-06), section 8.2:
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The duration value “single” can be interpreted as either “single symbol” or “single subframe”. The Rel-10 specification does not use such wording for SRS trigger type 1.

Further from Panasonic R1-112354: 
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Interpretation 1: Single duration means one subframe. In SRS configuration index=0, two symbols are sent in UpPTS. In SRS configuration index=1, 3 and 5, one symbol is sent in UpPTS.


Interpretation 2: Single duration means one symbol. In SRS configuration index=0, one symbols are sent in UpPTS. In SRS configuration index=1, 3 and 5, one symbol is sent in UpPTS.


Our current RAN1 spec interpretation for trigger type 1 is similar to interpretation 1. We propose to clarify the behaviour of SRS trigger type 0 on UpPTS.





duration: single or indefinite (until disabled), as defined in [11] for trigger type 0








�HYPERLINK "http://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_66/Docs/R1-112354.zip"��R1-112354�	draft CR 36.213: Clarification of one shot SRS	Panasonic


Conclusion: The interpretation is unspecified for one-shot SRS with trigger type 0.








�HYPERLINK "http://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_65/Docs/R1-111511.zip"��R1-111511�	A-SRS remaining issues	ZTE





Alt 3 is agreed. 


Alt 1:  


 To solve the ambiguity of Aperiodic SRS transmission timing in UpPTS, the predefined symbol tied with the subframe index can be applied for A-SRS transmission.


Alt 2:


  A UE is not expected to receive A-SRS triggering if configured in SRS configuration 0 in TDD.


Alt 3:


  No change to the spec.








A UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmission in the first subframe satisfying [ n+k, k(4 ] and 


� EMBED Equation.3  ��� for TDD with � EMBED Equation.3  ��� and for FDD, 


� EMBED Equation.3  ��� for TDD with � EMBED Equation.3  ���


where for FDD � EMBED Equation.3  ��� is the subframe index within the frame � EMBED Equation.3  ���, for TDD � EMBED Equation.3  ��� is defined in Table 8.2-3.








�HYPERLINK "http://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_64/Docs/R1-111150.zip"��R1-111150�	Clarification on timing of aperiodic SRS	CATT


Revision of  �HYPERLINK "http://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_64/Docs/R1-110715.zip"��R1-110715�.





Agreement:


Same behaviour for periodic and aperiodic SRS -- remove the square brackets in the spec (section 8.2) on n+k, k>=4 in 36.213.








A UE configured for type 1 triggered SRS transmissions on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmissions in the first subframe satisfying � EMBED Equation.3  ��� and 


� EMBED Equation.3  ��� for TDD with � EMBED Equation.3  ��� and for FDD, 


� EMBED Equation.3  ��� for TDD with � EMBED Equation.3  ���


where for FDD � EMBED Equation.3  ��� is the subframe index within the frame � EMBED Equation.3  ���, for TDD � EMBED Equation.3  ��� is defined in Table 8.2-3.








For TDD, when one SC-FDMA symbol exists in UpPTS of a given serving cell, it can be used for SRS transmission. When two SC-FDMA symbols exist in UpPTS of a given serving cell, both can be used for SRS transmission and both can be assigned to the same UE.
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