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1. Introduction
After discussion for several meetings, most of the technical details of aperiodic SRS had been settled in the past few meetings. In RAN1#64 meeting, how to support aperiodic triggering via DL grants was discussed extensively, and the following decisions were made:
· Confirm the working assumption that DCI 1A triggering is supported for TDD 

· Support of 2B and 2C triggering for TDD
· Working assumption is that DCI 1A triggering is supported for FDD, and the configuration for 1A is independent from the configurations for formats 0 and 4
· A-SRS are transmitted on the UL carrier which is SIB-2 linked to the DL carrier in which the PDSCH is transmitted.  

· From UE perspective, if there is at least one DL carrier without a SIB2-linked UL carrier, the A-SRS triggering bit cannot be (RRC) configured in the DCI format used for scheduling PDSCH in any DL carrier without a SIB-2 linked UL carrier.
However, different opinions rose during the email discussion after RAN1#64meeting on the triggering bit and parameters configuration for this type of triggering. In this contribution, we discuss this issue so as to close the discussion on SRS in Rel-10.
2. Discussion
It was agreed that DCI format 1A/2B/2C can be used for SRS triggering in TDD system and SRS triggering via format 1A can also be supported in FDD system. It is common agreement that these formats all trigger the same set of aperiodic SRS parameters (parameter set 5 in [1]), but there is still argument on how to trigger SRS in these formats. Two major opinions are listed as follows:
Alt.1: The triggering bit is always present in format 2C, and a common RRC-configured A-SRS triggering bit for formats 0, 1A and 2B.
Alt.2: The A-SRS triggering bit is commonly configured for DCI formats 0, 1A, 2B and 2C. 
The only difference between the two opinions is whether the triggering bit in format 2C is configurable or mandatory. Considering both alternatives can work without the problem of signaling overhead, the discussion should put emphasis on the impact to specification and triggering flexibility.
The motivation of configurable triggering bit in DCI format 0,1A and 2B is for backward compatibility to legacy DCI formats. However, there is no such problem for DCI format 2C. Similar to what was done for DCI format 4, it seems no disadvantage to put one permanent bit in DCI format 2C for SRS triggering in TDD, which can also avoid DCI size differences in some cases.
With a common RRC configuration for SRS triggering in DCI format 0,1A, 2B and 2C, SRS triggering via DL grant is enabled only when the RRC configuration is set to ‘1’. That is, if there is requirement for DL triggering of aperiodic SRS, one bit should be added to all the formats via RRC configuration, including DCI format 0.This will not only restrict the flexibility of SRS triggering, but also introduce additional scheduling complexity in BS. If one bit is always present in format 2C, more triggering opportunities can be obtained regardless of RRC configuration of aperiodic triggering, which is one of the motivations to introduce DL aperiodic triggering. Many requirements for aperiodic SRS can be met via SRS triggering in this format and then the RRC configuration can be loosened with higher flexibility.
Hence, Alt.1 seems more reasonable to provide more triggering flexibility and opportunities without introducing additional problem.
3. Conclusions

In this contribution, we analyze different schemes for SRS triggering in DL DCI formats. To obtain more benefits from aperiodic SRS, we propose that the triggering bit is always present in format 2C, and a common RRC-configured A-SRS triggering bit for formats 0, 1A and 2B.
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5. Annex: Text Proposal for SRS transmission in TS 36.213

----------------------------------------------         Start of Text Proposal        ---------------------------------------

8.2 UE sounding procedure
A UE shall transmit Sounding Reference Symbol (SRS) on per serving cell SRS resources based on two trigger types: 

- trigger type 0: higher layer signalling 

- trigger type 1: DCI formats 0/4/1A for FDD and TDD and DCI formats 2B/2C for TDD. 

In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe, the UE shall only transmit the trigger type 1 SRS transmission.

 1A UE may be configured with SRS parameters for trigger type 0 and trigger type 1 on each serving cell. The following SRS parameters are serving cell specific and semi-statically configurable by higher layers for trigger type 0 and for trigger type 1.

· Transmission comb 
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, as defined in Section 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1
· Starting physical resource block assignment 
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, as defined in Section 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1
· duration: single or indefinite (until disabled), as defined in [11] for trigger type 0

· srs-ConfigIndex ISRS for SRS periodicity 
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 and SRS subframe offset 
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, as defined in Table 8.2-1 and Table 8.2-2 for trigger type 0 and SRS periodicity 
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 and SRS subframe offset 
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, as defined in Table 8.2-4 and Table 8.2-5 trigger type 1
· SRS bandwidth 
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, as defined in Section 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1
· Frequency hopping bandwidth, 
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, as defined in Section 5.5.3.2 of [3] for trigger type 0

· Cyclic shift 
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, as defined in Section 5.5.3.1 of [3] for trigger type 0 and each configuration of trigger type 1
· Number of antenna ports 
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 for trigger type 0 and each configuration of trigger type 1
For trigger type 1 and DCI format 4 three sets of SRS parameters are configured by higher layer signalling. The 2-bit SRS request field [4] in DCI format 4 indicates the SRS parameter set given in Table 8.1-1. For trigger type 1 and DCI format 0, a single set of SRS parameters is configured by higher layer signalling. For trigger type 1 and DCI formats 1A/2B/2C, a single set of SRS parameters is configured by higher layer signalling. The SRS request field is 1 bit [4] for DCI formats 0/1A/2B/2C, with a type 1 SRS triggered if the value of the SRS request field is set to ‘1’. A 1-bit SRS request field shall always be included in DCI format 2C. A 1-bit SRS request field shall be included in DCI formats 0/1A/2Bif the UE is configured with SRS triggering for DCI formats 0/1A/2B by higher-layer.  

Table 8.1-1: SRS request value for trigger type 1 in DCI format 4

	Value of SRS request field
	Description

	’00’
	No type 1 SRS trigger

	‘01’
	The 1st SRS parameter set configured by higher layers

	‘10’
	The 2nd SRS parameter set configured by higher layers

	‘11’
	The 3rd SRS parameter set configured by higher layers


----------------------------------------------         End of Text Proposal        ------------------------------------------
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