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1 Introduction

In RAN1#60bis it was agreed dynamic SRS transmissions are triggered at least by PDCCH UL grants but the key issue of how to multiplex the dynamic SRS transmissions with periodic SRS transmissions remains FFS. The resolution of this issue will determine the remaining FFS aspects of how many bits or code points in the PUCCH UL grant are used to trigger the dynamic SRS transmissions and what is triggered.
In [1], it was proposed to use DCI format 0 to configure the dynamic SRS transmission parameters in order to provide the eNodeB with sufficient flexibility for multiplexing the dynamic SRS transmissions with existing periodic SRS transmissions and for selecting the dynamic SRS transmission parameters (bandwidth, period, etc.). The PDCCH overhead was mentioned as a concern for this approach. This contribution aims to clarify that this is not an issue and to provide additional details for the use of DCI format 0 to configure the dynamic SRS transmission parameters.

2 Multiplexing Dynamic SRS Transmissions
The simplest way to describe the activation of dynamic SRS transmissions using DCI format 0 is to view it in a similar way as the SPS activation in Rel-8. DCI format 0 is periodically used to activate an SRS transmission and the associated PDCCH overhead is much smaller than the respective one for SPS activation as:

a) The activation of SRS transmissions is less frequent than the activation of SPS transmissions. 

b) The number of UEs with possible activation of dynamic SRS transmissions (e.g. UEs with multiple antennas having full buffer data transmissions) is typically much smaller than the number of UEs with possible SPS activation (e.g. VoIP UEs). 
It should therefore be understood that the PDCCH overhead is not an issue for activating and configuring dynamic SRS transmissions. 
Continuing with the parallels for the activation of dynamic SRS transmissions and the activation of SPS transmissions in Rel-8, although “one-shot” SRS transmissions can be useful in some cases (e.g. to provide initial information when none exists), it is the activation of dynamic SRS transmissions in a semi-persistent manner that provides the desired functionality in most cases (e.g. activation of dynamic SRS transmission from 2-4 UE antennas in support of SU-MIMO). Full configuration of the dynamic SRS transmission parameters allows minimization of the associated overhead and the appropriate fitting of the SRS transmission parameters to the available resources. 

Table 1 describes the parameters for the dynamic SRS transmission configured through IEs in an UL grant: 
a) An explicit SRS activation IE is assumed for dynamic SRS activation; however, this can also be done implicitly through the use of a code-point in the UL grant [1].

b) Dynamic SRS transmission can be activated for the UL Component Carrier (CC) addressed by the UL grant or for a different (e.g. inactivated) UL CC (e.g. “one-shot” SRS) to provide the eNodeB with an SINR estimate to determine whether to activate the UL CC and, if so, the MCS/power for the initial PUSCH transmission.
c) TPC should be supported for the SRS transmission through a TPC command.

d) Configurable parameters allowing full flexibility to the eNodeB for configuring and multiplexing dynamic SRS transmissions with existing periodic SRS transmissions include:

a. SRS transmission BW. 
b. SRS frequency position.

c. SRS transmission comb.
d. SRS cyclic shift.

e. SRS periodicity (same UL CC) or the UL CC (different UL CC). The shorter SRS transmission periods defined in Rel-8 are of interest for the dynamic SRS transmission.
f. SRS hopping.

g. SRS duration.
Table 1: Configuring a SRS Transmission through an UL grant.
	SRS Information Element
	Number of Bits
	Comment

	SRS Activation
	1
	Interpretation of DCI format

	UL Component Carrier
	1
	Same or different UL CC

	Transmission BW
	2
	Four SRS BWs per operating BW

	Frequency Position
	3 or 5
	Starting BW Position (3 bits for <=5 MHz)

	Transmission Comb
	1
	Two combs

	SRS Cyclic Shift
	3
	Eight cyclic shifts

	Sub-Frame Offset
	0
	Deterministic - based on DCI Format 0 reception sub-frame

	Periodicity

or

UL CC Indicator
	2
	SRS Periodicity Indication if same UL CC

or

UL CC Indication (“one-shot”) if Different UL CC

	 SRS Hopping
	1
	SRS Hopping On/Off

	Duration
	1
	One-Shot or Semi-Persistent

	SRS BW Configuration
	0
	One-Shot or already known through SIB

	TPC
	2
	TPC bits

	CRC (C-RNTI)
	16
	C-RNTI masked in the CRC

	TOTAL
	33 or 35
	


For DCI format 0 (smallest UL grant size), there are 8 additional bits which can serve as virtual CRC to further decrease the probability of false SRS activation to below 1e-6. Additional bits for virtual CRC can be provided with some minor restrictions in the full flexibility for configuring the SRS transmission parameters but this is not necessary. It is noted that the (typically more frequent) SPS activation uses 6 bits for virtual CRC [2]. For any UL grant other than DCI format 0, the same configuration of SRS parameters can apply and even more bits are available for virtual CRC. 
Similar to the SPS release in Rel-8, dynamic SRS transmission should also be possible to be released (e.g. when the channel conditions change, when there is an UL SCC failure, etc.). This is trivial to support using the same 1-bit SRS activation IE (or a code-point in the UL grant).   

3 Conclusions

This contribution described the activation/release of dynamic SRS transmissions (which can be viewed as the SPS activation/release in Rel-8) and proposes the following:
Proposal: The UL grant (DCI format 0) used for activation/release of dynamic SRS transmissions supports full configuration of the SRS transmission parameters. 
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