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1 Introduction

During RAN1#86, the following were agreed with respect to triggering of SRS transmission on a TDD cell where a UE is not configured PUSCH transmissions.
Agreements:

· Down selection from TPC command options:

· Option 1: by UL grant DCI 0/4 (with cross-carrier indication)

· Option 2: by DL DCI (with cross-carrier indication)

· Option 3: by group DCI

· Adopt Option 3 and only apply to SRS-only CC without PUSCH
· Joint group DCI for triggering and TPC
· FFS: Number of bits for each UE and the meaning for the states of the field
· Introduce RNTI for the group
Agreements:

· For A-SRS, trigger is carried in:

· DL scheduling DCI and group DCI

· Group DCI is only used for SRS-only CC without PUSCH

This contribution the remaining FFS aspects for SRS triggering and power control on a TDD cell without PUSCH transmissions.
2  DCI Format for SRS  
It is preferable (to avoid increasing the number of blind decoding operations) for the DCI format providing triggering and TPC commands for SRS transmissions on cells where UEs do not have configured PUSCH transmissions to have the same size as DCI format 1C or DCI format 0/1A/3/3A on the CSS. Then, the DCI format size is selected to be one of DCI format 1C or DCI format 0/1A/3/3A. The latter is preferred as it provides more capacity for SRS triggering and TPC commands. Otherwise, the choice between the size of DCI format 1C and the size of DCI format 0/1A/3/3A can be left as part of the network configuration to UEs for SRS switching. A new DCI format therefore does not need to be introduced and DCI format 0/1A/3/3A (or DCI format 1C) can have a different interpretation when the CRC is scrambled with a SRS-RNTI. 

Proposal 1: The size of the DCI format providing triggers and TPC commands for SRS transmissions from UEs on cells without configured PUSCH transmissions from the UEs is equal to the size of DCI format 0/1A/3/3A. 

In the following, for brevity, instead of ‘DCI format with CRC scrambled by a SRS-RNTI’, ‘DCI format X’ will be used (although it is not a new DCI format). The interpretation of the bits in DCI format X can be as for the bits in DCI format 3/3A. A UE can be configured a position for an Y-tuple of bits in DCI format X that are associated with SRS triggering and TPC commands and with a configuration for an applicable cell (where the UE is not configured PUSCH transmissions). 

Two approaches can be considered. A first approach is to associate separate SRS-RNTIs with separate cells for a UE. For example, if a UE has 2 cells without configured PUSCH transmission, the UE can be configured a first SRS-RNTI for the first cell and a second SRS-RNTI for the second cell. Then, DCI format X includes Y-tuples for different UEs (for up to the floor of the ration between the size of DCI format X and the number of bits in the Y-tuple of bits). This approach simplifies RRC signaling for configuration of SRS triggering but it can lead to underutilization of DCI format X bits when few UEs are configured for respective SRS triggering. A second approach is to allow configuration of multiple Y-tuples for a UE in DCI format X where each Y-tuple is associated with a respective cell. This approach can require transmission of multiple DCI formats (e.g. when there are multiple cells per UE, the capacity of each DCI format X may not accommodate more than a few UEs). Nevertheless, assuming use of a simple timing for SRS cycling without adverse effects, the second approach is preferable as it is more general and can capture the first approach. 

Proposal 2: A UE is configured a starting position for a Y-tuple of bits in DCI format X and an associated cell.

Proposal 3: A UE can be configured with multiple SRS-RNTIs. Maximum number if FFS. 

The Y-tuple of bits includes the SRS triggering bits and the TPC bits. The TPC bits can be 2 bits. For the SRS triggering bits, there are 2 choices. One is to always have 1 bit that, when set, always triggers SRS transmission from all UE antennas. Another is to have 2 bits that can address subsets of the UE antennas. The first approach provides some signaling reduction while the second approach is similar to existing A-SRS triggering and provides some additional flexibility. The tradeoff is not significant to determine which approach is clearly better. To make a choice, flexibility is preferred particularly considering that for some of the antennas the UE may have had a recent P-SRS transmission. 

Proposal 4: A Y-tuple includes 2 bits for TPC command and 1 or 2 bits for SRS triggering when the UE has 1 or more than 1 antennas, respectively. 

DL DCI formats scheduling PDSCH can also be used to trigger SRS. The cell for the triggered SRS transmission should be the cell associated with the scheduled PDSCH (legacy behavior). A couple of issues are whether to allow SRS triggering from all DL DCI formats and whether to increase the number of bits from 1 to 2. Functionally, it is preferable to allow both as there is no UL DCI format for SRS triggering. Moreover, if antenna switching for A-SRS transmissions is supported when a UE has more Rx antennas than Tx antennas, a 2-bit A-SRS trigger can indicate whether the UE should apply antenna switching [2]. 
Proposal 5: The number of A-SRS request bits in DL DCI formats is increased from 1 to 2. 

While for SRS triggering by a ‘DCI format X’, the SRS transmission timing can be an in Rel-13, this is not the same for SRS triggering by a DL DCI format as, due to the scarcity of UL subframes, the SRS transmission will probably need to occur in a same subframe as the HARQ-ACK transmission from the UE (on a different cell) in response to the DL DCI format detection. For example, this is most often the case for the typical UL/DL configuration 2. Therefore, the first special subframe after the UL subframe where A-SRS is transmitted according to Rel-13 timing [1] should be used for the A-SRS transmission triggered by a DL DCI format. In fact, although there is no HARQ-ACK transmission associated with ‘DCI format X’, the same can apply for ‘DCI format X’ in order to allow more flexibility to a network on the subframe DCI format X is transmitted without imposing any scheduling constraints to avoid dropped A-SRS transmissions. There can be further conditions to this rule, such as its applicability being dependent on whether or not the UL subframe on the respective cell is also an UL subframe with HARQ-ACK transmission timing on the PCell, but it is preferable to have a simple unconditional functionality.
Proposal 6: When according to Rel-13 timing, A-SRS transmission triggered by DL DCI format would be in an UL subframe, A-SRS transmission is in the first special subframe after the UL subframe. 

Proposal 7: Consider using only special subframes for A-SRS transmissions triggered by DCI format X. 

3 Conclusions

This contribution considered remaining aspects related to the DCI formats triggering SRS transmissions from a UE on cells without configured PUSCH transmissions for the UE. In particular, the following are proposed. 
Proposal 1: The size of the DCI format providing triggers and TPC commands for SRS transmissions from UEs on cells without configured PUSCH transmissions from the UEs is equal to the size of DCI format 0/1A/3/3A. 

Proposal 2: A UE is configured a starting position for a Y-tuple of bits in DCI format X and an associated cell.

Proposal 3: A UE can be configured with multiple SRS-RNTIs. Maximum number if FFS. 

Proposal 4: A Y-tuple includes 2 bits for TPC command and 1 or 2 bits for SRS triggering when the UE has 1 or more than 1 antennas, respectively. 

Proposal 5: The number of A-SRS request bits in DL DCI formats is increased from 1 to 2. 

Proposal 6: When according to Rel-13 timing, A-SRS transmission triggered by DL DCI format would be in an UL subframe, A-SRS transmission is in the first special subframe after the UL subframe. 

Proposal 7: Consider using only special subframes for A-SRS transmissions triggered by DCI format X. 
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