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[bookmark: _Toc535588806]1	Introduction
[bookmark: _Ref178064866]This document summarizes the contributions made under the “UL Signals and Channels” agenda item of the Rel-16 work item on NR-based access to unlicensed spectrum.
The NR-U WID [23] contains the following objectives related to this agenda item:
-	UL control including extension of PUCCH format(s) to support PRB-based frequency block-interlaced  transmission and use of Rel-15 NR PUCCH formats 2 and 3 for NR-U operation. Applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1.
-	UL data channel including extension of PUSCH to support PRB-based frequency block-interlaced transmission; support of multiple PUSCH(s) starting positions in one or multiple slot(s) depending on the LBT outcome with the understanding that the ending position is indicated by the UL grant; design not requiring the UE to change a granted TBS for a PUSCH transmission depending on the LBT outcome. The necessary PUSCH enhancements based on CP-OFDM. Applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1. 
-	SRS including the introduction of additional flexibility in configuring/triggering SRS in line with agreements during the study phase.
The following open issues have been identified:
2	UL Interlace Design	
[bookmark: _GoBack]2.1	Interlace structure in 20 MHz bandwidth	Offline Agreement
2.2	Sub-PRB interlacing for 60 kHz	Proposal
2.3	Interlace structure for wideband operation with single serving cell	Offline Working Assumption 
2.4	DFT-S-OFDM for Interlaced Transmissions	Offline discussion needed
3	PUSCH Design	
3.1	First PUSCH(s) in UL transmission burst	Offline discussion needed
3.2	PUSCH resource allocation (RA) in the frequency domain	Offline discussion needed
4	PUCCH Design	
4.1	Enhanced PUCCH format(s)	Offline discussion needed
4.2	Multi-user multiplexing for enhanced PUCCH format(s)	Offline discussion needed
4.3	Channel Coding for enhanced PUCCH format(s)	Offline discussion needed
4.4	PAPR control for enhanced PUCCH format(s)	Offline discussion needed
4.5	Legacy PUCCH Formats 2 and 3	Offline discussion needed
5	SRS Design	
5.1	Additional OFDM symbol locations for SRS	Proposal
5.2	Interlaced waveform for SRS	Proposal
5.3	Triggering of aperiodic SRS	Offline discussion needed

[bookmark: _Toc535588807]2	UL Interlace Design
[bookmark: _Toc535588808]2.1	Interlace structure in 20 MHz bandwidth
Description:
The following was agreed in the SI phase [24]:
Within a 20 MHz bandwidth, the following candidate PRB-based interlace designs have been identified where M is the number of interlaces and N is the number of PRBs per interlace in a 20 MHz bandwidth. Where two values are listed for N, it means that some interlaces have one more PRB than others (non-uniform interlace design)
	SCS
	M
	N

	15 kHz
	12
	8 or 9

	
	10
	10 or 11

	
	8
	13 or 14

	30 kHz
	6
	8 or 9

	
	5
	10 or 11

	
	4
	12 or 13

	60 kHz
	4
	6

	
	3
	8

	
	2
	12

	60 kHz (if 26 PRBs is supported in a 20 MHz bandwidth)
	4
	6 or 7

	
	2
	13

	
	3
	8 or 9



Alternatives:
· As in above table

	Company
	View/Position

	Intel
	N (nominal) = 12 for all numerologies (M = 8/4/2 for 15/30/60 kHz)

	Huawei
	For 15/30/60 kHz: M = 10/5/(3 or 2)

	Interdigital
	For 15/30/60 kHz: M = 12/6/3

	LG
	For 15/30/60 kHz: M = 10/5/3

	Nokia
	For 15/30 kHz: M = 10/5

	Qualcomm
	For 15/30 kHz: M = 10/5

	Samsung
	For 15/30/60 kHz: M = 10/5/3

	Sharp
	For 15/30 kHz: M = 10/5

	Spreadtrum
	For 15/30 kHz: M = 10/5

	Ericsson
	For 15/30 kHz: M = 10/5

	Lenovo/Motorola Mobility
	For 15/30/60 kHz, M=10/5/3

	MediaTek
	For 15/30 kHz: M = 10/5

	Panasonic
	For 15/30 kHz: M = 10/5

	ZTE
	For 15/30 kHz: M = 10/5



For interlace transmission of at least PUSCH and PUCCH, the following PRB-based interlace design is supported for the case of 20 MHz carrier bandwidth:
a. 15 kHz SCS: M = 10 interlaces with N = 10 or 11 PRBs / interlace
b. 30 kHz SCS: M = 5 interlaces with N = 10 or 11 PRBs / interlace
Note: PRACH design to be considered separately, including multiplexing aspects with PUSCH and PUCCH

[bookmark: _Toc535588810]2.3	Sub-PRB interlacing for 60 kHz
Description:
The NR-U WID [23] states that for PUSCH and PUCCH, “applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1.”

Alternatives:
· Alt-1: Sub-PRB interlacing supported for PUSCH and PUCCH
· Alt-2: Sub-PRB interlacing not supported for PUSCH and PUCCH

	Company
	View/Position

	Huawei
	Alt-2

	Nokia
	Alt-1 with 5 interlaces with 10 half-PRBs (6 REs) per interlace

	OPPO
	Alt-1

	Panasonic
	Alt-1 with 4 or 6 RE interlace units

	Qualcomm
	Alt-1

	Samsung
	Alt-2

	vivo
	Further study needed

	Ericsson
	Alt-2

	Intel
	Alt-2

	LG
	Alt-2

	Lenovo/Motorola Mobility
	Alt-2

	WILUS
	Alt-2

	MediaTek
	Alt-2

	ZTE
	Alt-2



Alt-1: Nokia, OPPO, Panasonic, Qualcomm
Alt-2: Huawei, Samsung, Ericsson, Intel, LG, Lenovo/Motorola, WILUS, MediaTek, ZTE

Sub-PRB interlacing design is not supported for NR-U.
[bookmark: _Toc535588811]2.4	Interlace structure for wideband operation with single serving cell 
Description:
The following was agreed in the SI phase [24]:
For carriers with bandwidth larger than 20 MHz, two candidate interlace designs have been identified:
-	Alt-1: Same interlace spacing for all interlaces regardless of carrier BW. This alternative uses Point A as a reference for the interlace definition
-	Alt-2: Interlacing defined on a sub-band (20 MHz) basis. (Note: Possible interlace spacing discontinuity at edges of sub-band).
Additional candidates have been identified, but consensus has not been achieved, e.g., (1) for carriers with bandwidth larger than 20 MHz, retain the same number of PRBs per interlace (N) for all interlaces regardless of carrier BW; (2) Partial interlace allocation. Detailed design can be further discussed when specifications are developed taking RF aspects into account.

In [26], RAN4 has provided an initial reply to the RAN1 LS [25] on wideband (>20 MHz) operation with a single serving cell. In the reply it is stated that RAN4 needs more time to consider the feasibility of the various options when it comes to RF requirements. Until RAN4 provides further input, it is the moderator’s recommendation to postpone further discussion on the design of an interlace structure for wideband operation until further input from RAN4 is received.

Alternatives:
· Alt-1: As in the above agreement
· Alt-2: As in the above agreement
· Alt-3: Same number of PRBs per interlace regardless of carrier bandwidth

	Company
	View/Position

	Intel
	Alt-3. N (nominal) = 12

	CAICT
	Alt-2

	Huawei
	Alt-1

	Interdigital
	Alt-2

	MediaTek
	Alt-1

	DOCOMO
	Alt-2 but okay with Alt-1

	OPPO
	Alt-1 or Alt-2

	Panasonic 
	Alt-2 for CA of multiple 20 MHz CCs. For single CC wider than 20 MHz, wait for wideband operation agenda.

	Samsung
	Wait until RAN4 input on wideband operation is received

	Sharp
	Alt-3

	Spreadtrum
	Alt-1

	vivo
	Alt-1

	Ericsson
	Alt-1

	Qualcomm
	Alt-1

	LG
	Alt-1

	ZTE
	Alt-1

	Nokia
	Okay with Alt-1 or Alt-2




Offline Working Assumption: Alt-1 is supported. FFS: whether and how partial interlace allocation is supported.

Offline working assumption:
· For carriers with bandwidth larger than 20 MHz, the following interlace design is supported:
· Same interlace spacing for all interlaces regardless of carrier BW
· Point A is the reference for the interlace definition
· FFS: Whether and how partial interlace allocation is supported

[bookmark: _Toc535588809][bookmark: _Toc535588812]2.2	DFT-S-OFDM for Interlaced Transmissions
Description:
The following was agreed in the SI phase [24]:
It may be beneficial to apply restrictions on the use of DFT-s-OFDM in NR-U to avoid significant design efforts specific to operation in unlicensed spectrum.

Several companies point out that the PAPR advantages offered by DFT-s-OFDM a reduced or disappear when interlaced transmission is introduced for PUSCH/PUCCH. Since DFT-s-OFDM introduces constraints on the interlace design, e.g., restrictions on the number of PRBs per interlace, one company points out that DFT-s-OFDM should not be supported for interlaced transmissions.

Alternatives:
· Alt-1: Only CP-OFDM waveform is supported for interlaced PUSCH and PUCCH transmission
· Alt-2: Both CP-OFDM and DFT-s-OFDM supported for interlaced PUSCH and PUCCH transmission

	Company
	View/Position

	AT&T
	Use of DFT-s-OFDM is restricted; avoid significant design efforts for NR-U unless well motivated

	Huawei
	Use of DFT-s-OFDM is restricted; no additional work more than NR R15 is required in NRU WI

	NEC
	DFT-s-OFDM allowed on interlaces in which # of PRBs is equal to 10

	vivo
	Alt-1

	Qualcomm
	Alt-2. Sigificant gains are still on the table with Interlaced DFT-s-OFDM. 

	LG
	Alt-2. Same reason with Qualcomm

	Panasonic
	Alt-2

	ZTE
	Use of DFT-s-OFDM is restricted; no additional work more than NR R15 is required



Further offline discussion on whether or not DFT-s-OFDM is supported for interlaced PUSCH/PUCCH transmission.

3	PUSCH Design
[bookmark: _Toc535588813][bookmark: _Hlk535468427]3.1	First PUSCH(s) in UL transmission burst
Description:
The following was agreed in the SI phase [24]:
It has been identified to be beneficial for the NR-U design to not require the UE to change a granted TBS for a PUSCH transmission depending on the LBT outcome.
The following options have been identified as possible candidate at least for the first PUSCH(s) transmitted in the UL transmission burst.
-	Option 1: PUSCH(s) as in Rel-15 NR
-	Option 2: Multiple starting positions in one or multiple slot(s) are allowed for PUSCH(s) scheduled by a single UL grant (i.e., not a configured grant) and one of the multiple PUSCH starting positions can be decided depending on LBT outcome. 
It is noted that for above options, the ending position of the PUSCH is fixed as indicated by the UL grant.
It is noted that above options are not mutually exclusive.

While a significant number of companies are supportive of Option 2, there is no consensus on the components of a workable solution. Different companies have different views on at least the following aspects:
· Puncturing vs. rate matching
· Puncturing from start vs. end of PUSCH
· DMRS locations: floating or fixed
· Number of DMRS locations
· Identification of starting position of PUSCH by gNB and related complexity

Alternatives:
· Alt-1: Option 1 in the above agreement
· Alt-2: Option 2 in the above agreement

	Company
	View/Position

	AT&T
	Alt-1. Enhancements not precluded (discuss jointly with HARQ)

	Intel
	Alt-2

	Convida
	Alt-2. Adaptive DMRS positions within PUSCH to avoid DMRS puncturing

	Huawei
	Alt-1 for 60 kHz
Alt-2 for 15/30 kHz. Front loaded DMRS used as indication of start point

	LG
	Alt-2

	Lenovo/Motorola
	Alt-2

	MediaTek
	Alt-2. Both rate-matching and puncturing could be supported. When a few symbols are blocked by LBT failure, rate-matching could be adopted. When a number of symbols are blocked (e.g., more than half), punctirung could be adopted. Floating DMRS location is preferred.

	DOCMO
	Alt-2

	Nokia
	Alt-2

	OPPO
	Alt-2

	Qualcomm
	Alt-2.
Allowed start positions signaled to the UE
Starting symbol determined by gNB blind detection of DMRS (# and position determine starting symbol)
Time variant DMRS density

	Samsung
	Alt-2
DMRS always in first symbol of PUSCH

	Sharp
	Alt-2

	vivo
	Alt-1 and Alt-2?

	Ericsson
	Alt-1

	Spreadtrum
	Alt-2

	WILUS
	Alt-2

	Panasonic
	Alt-1

	ZTE
	Alt-2



Further offline discussion is needed on solutions for Option 2 (if supported). Some specific topics to discuss further:
c. Puncturing vs. rate matching
i. Puncturing from end of slot vs. beginning
ii. Rules for contention window adjustment
d. DMRS configuration(s)
e. Unique identification of PUSCH starting position at the gNB
f. Relationship between number of starting positions and number of LBT attempts
[bookmark: _Toc535588814]3.2	PUSCH resource allocation (RA) in the frequency domain
Description:
Several contributions discuss a few different aspects of PUSCH resource allocation. However, this is a new topic that was not treated in the SI phase in any detail. 

Alternatives:
· 

	Company
	View/Position

	LG
	Dynamic switching between interlace/non-interlace RA
Partial interlace allocation

	MediaTek
	Partial interlace allocation

	Nokia
	Support NR Rel-15 PUSCH resource allocation, at least Type 1
Support flexible interlace BW
Support almost-contiguous PUSCH allocation

	Panasonic
	Partial interlace allocation with VRB-based mapping to satisfy OCB

	vivo
	Partial interlace allocation for wider bandwidths

	Huawei
	Partial interlace allocation for wideband BWP

	ZTE
	Support NR Rel-15 PUSCH resource allocation



Further offline discussion on PUSCH resource allocation (RA) in the frequency domain is needed after an interlace design is agreed. Some specific topics to discuss further:
g. Full vs. partial interlace allocation
h. Support for non-uniform interlace design
i. RA type (NR Rel-15 supports Type 0 and Type 1)
j. VRB-to-PRB mapping for UL? 

[bookmark: _Toc535588815]4	PUCCH Design
[bookmark: _Toc535588816]4.1	Enhanced PUCCH format(s)
Description:
Almost all companies have expressed views on which legacy PUCCH format(s) should be enhanced to support interlace-based transmission. While a large number of companies suggest that a starting point can be PUCCH formats 2 and 3, consensus has not been achieved. Practically speaking, it may not be feasible to enhance all formats, and some down-selection is needed. 

Alternatives:
· Alt-1: Enhancements based on one or more of PF 2/3/4
· Alt-2: Enhancements of all PUCCH formats

	Company
	View/Position

	Intel
	Enhance PF2 and 3

	Interdigital
	Enhance all PUCCH formats

	LG
	[bookmark: OLE_LINK1]Enhance PF2 and 3
Enhance PF0 and 1 by repetition

	Lenovo/Motorola
	Enhance PF2 and 3

	MediaTek
	Enhance PF2 and 3

	NEC
	Enhance PF0, 1, and 4?

	DOCOMO
	Enhance all PUCCH formats. Repetition to enhance PF0/1/4

	Nokia
	Separate designs for short and long enhanced PUCCH formats (FDM data/RS for short PUCCH, TDM data/RS for long PUCCH)
Separate designs for 1-2 bit formats and >2 bit formats.

	OPPO
	Enhance PF2 and 3

	Panasonic
	Enhance PF0, 2, and 3. PF0 by repetition.

	Qualcomm
	Enhanced PF2 and 3

	Samsung
	Enhanced PF2 based on CP-OFDM
Enhanced PF4 based on DFT-s-OFDM

	Sharp
	Enhanced PF2 and 3

	Spreadtrum
	Enhanced PF0, 1, and 4

	WILUS
	Enhance all PUCCH formats. Repetition to enhance PF0/1 and 4

	ZTE
	Enhance PF2 and 3
Enhance PF0/1/4 by repetition

	Ericsson
	A single new interlaced PUCCH format can be designed with sufficient flexibility to support the functionality of legacy short (PF2-like) and long (PF3-like) formats.

	Huawei
	Enhance PF2,PF3 by mapping to PRB based interlace 
Enhance PF0/1/4 by repetition and PRB specific processing



Alt-1: Intel, Lenovo/Motorola, MediaTek, Nokia?, OPPO, Qualcomm, Samsung, Sharp, Ericsson 
Alt-2: Interdigital, LG, NEC, DOCOMO, Panasonic, Spreadtrum, WILUS, ZTE, Huawei

Down-select PUCCH format(s) to be used as a starting point for PUCCH enhancements for interlaced transmission. Further offline discussion is needed. Some specific issues to discuss:
k. Enhancement of non-sequence based format(s) only (PF 2/3/4), or both sequence (PF 0/1) and non-sequence based format(s)
l. Whether or not to support DFT-s-OFDM for interlaced PUCCH transmission
m. Multiplexing of UCI and reference signals: TDM only or TDM and FDM?
n. Maximum number of interlaces allocated to one PUCCH resource
o. Code rates for non-sequence based format(s)
[bookmark: _Toc535588817]4.2	Multi-user multiplexing for enhanced PUCCH format(s)
Description:
User multiplexing is required in order to mitigate a loss in PUCCH capacity when an interlaced design is used. Code division multiplexing through the use of OCCs and cylic shifts has been proposed by various companies in both the frequency and time domains.

Alternatives:
· 

	Company
	View/Position

	CAICT
	Multi-user mulitplexing within an interlace

	Interdigital
	OCCs in time and frequency

	LG
	OCCs in time or frequency for enhanced PF2/3

	Qualcomm
	TD/FD OCC for enhanced PF2
Pre-DFT OCC for enhanced PF3

	Samsung
	TD/FD OCC

	Sharp
	OCC up to length 12 (Per PRB OCC)

	vivo
	RE-level FDM multiplexing within PRB

	Ericsson
	OCCs in time and frequency for payload; OCCs/cyclic shifts for reference signals

	Lenovo/Motorola Mobility
	Time domain OCC and frequency domain OCC for enhanced PF2/3

	WILUS
	OCC in time and frequency

	MediaTek
	OCCs in time or frequency



To be discussed further after down-selection of PUCCH format(s)

[bookmark: _Toc535588818]4.3	Channel Coding for enhanced PUCCH format(s)
Description:
Several companies have pointed out that PUCCH formats 2, 3, or 4 can be enhanced for interlace transmission while also supporting small (1 or 2 bit) payloads instead of enhancing the sequence-based formats (PF 0/1).

Alternatives:
· 

	Company
	View/Position

	Intel
	Support 1-2 bits by repetition/simplex code

	Qualcomm
	Coding across all RBs of assigned interlace for enhanced PF2
Coding across all REs in time domain before DFT encoding

	Samsung
	Padding to support 1 or 2 bit payload for E-PF2, E-PF3

	Ericsson
	Extend current Reed-Muller coding to handle 1 and 2 bit payloads

	Lenovo/Motorola Mobility
	1-2 bits are coded with simplex code



To be discussed further after down-selection of PUCCH format(s)

[bookmark: _Toc535588819]4.4	PAPR control for enhanced PUCCH format(s)
Description:
Several companies have pointed out that PAPR control is needed when user multiplexing is introduced, for example some form of OCC cycling. Further

Alternatives:
· 

	Company
	View/Position

	Huawei
	PRB-specific processing (bit or symbol level)

	Interdigital
	PAPR mitigation techniques should be considered

	Samsung
	OCC cycling across PRBs

	Ericsson
	OCC cycling

	Qualcomm
	OCC cycling

	WILUS
	Low PAPR/CM scheme should be considerd.



To be discussed further after down-selection of PUCCH format(s)

[bookmark: _Toc535588820]4.5	Legacy PUCCH Formats 2 and 3
Description:
In NR Rel-15, PUCCH formats 2 and 3 are configurable between 1 and 16 PRBs. Several companies point out that in order to satisfy the ETSI BRAN minimum 2 MHz temporal OCB requirement for the 5 GHz band, there is a minimum number of PRBs required for legacy PUCCH formats 2 and 3, i.e., PUCCH transmission on contiguous (non-interlaced) PRBs. It is unclear if this has specification impact or not. For example, if PF3 is configured with frequency hopping, then the minimum temporal OCB requirement may be automatically satisfied.

Alternatives:
·  

	Company
	View/Position

	Intel
	Minimum number of PRBs is 12/6/3 for 15/30/60 kHz SCS

	Huawei
	Minimum number of PRBs is 12/6/3 for 15/30/60 kHz SCS
Configure frequency hopping for PF3 to reduce the minimum # of PRBs by half

	Samsung
	Number of PRBs must satisfy 2 MHz OCB requirement AND depends on configured # of PRBs and configured coderate



Further offline discussion needed on whether or not specifications need to capture a minimum PRB allocation for PUCCH formats 2 and 3 for contiguous (non-interlaced) transmission.

[bookmark: _Toc535588821]5	SRS Design
The following was agreed in the SI phase [24]:
It has been identified as beneficial for NR-U to introduce additional flexibility in configuring/triggering SRS compared to NR Rel-15. The following candidate enhancements have been discussed; design details can be further discussed when specifications are developed:
-	Additional OFDM symbol locations for an SRS resource within a slot other than the last 6 symbols
-	Interlaced waveform
-	Additional flexibility in frequency domain configuration
[bookmark: _Toc535588822]5.1	Additional OFDM symbol locations for SRS
Description:
Several companies point out that for unlicensed operation, it is beneficial to allow SRS to be transmitted in additional OFDM symbol locations within a slot, i.e., not just the last 6 OFDM symbols. This would allow SRS to be transmitted before PUSCH within a slot during the time when PUSCH is prepared.

Alternatives:
· Alt-1: Additional symbol locations allowed other than the last 6 OFDM symbols of a slot
· Alt-2: SRS only allowed within the last 6 OFDM symbols of a slot (as in NR Rel-15)

	Company
	View/Position

	AT&T
	Alt-1

	Intel
	Alt-1. In addition, gNB can configure multiple candidate starting positions for ap-SRS.

	Nokia
	Alt-1 (all symbol locations)

	Panasonic
	Alt-1 (all symbol locations)

	Qualcomm
	Alt-1

	Samsung
	Alt-1

	ZTE
	Alt-1 (at least 1 and 2 symbol of slot)

	Ericsson
	Alt-1

	MediaTek
	Alt-1



NR-U supports additional OFDM symbol locations other than the last 6 symbols of a slot. FFS: which symbols locations.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc535588824]5.3	Interlaced waveform for SRS
Description:
During the SI phase, discussions on interlaced transmission were primarily in the context of PUSCH and PUCCH transmission. Little attention was paid to SRS. Several companies point out that an interlaced design for SRS is beneficial for NR-U since the channel is sounded on a per-interlace basis consistent with PUSCH transmission. This can make PUSCH link adaptation based on SRS more accurate.

Alternatives:
· Alt-1: NR-U supports interlaced SRS transmission in addition to NR Rel-15 SRS design
· Alt-2: NR-U does not support interlaced SRS transmission

	Company
	View/Position

	Intel
	Alt-2

	Huawei
	Alt-1

	LG
	Alt-1

	Nokia
	Alt-1 (in addition to NR Rel-15 SRS)

	OPPO
	Alt-1

	Qualcomm
	Alt-1 (in addition to NR Rel-15 SRS)

	Samsung
	Alt-2

	Ericsson
	Alt-1 (same interlace structure as PUSCH/PUCCH)

	ZTE
	Alt-2



NR-U supports interlaced SRS transmission in addition to NR Rel-15 SRS design. FFS: Interlace structure, e.g., common with PUSCH/PUCCH.

[bookmark: _Toc535588823][bookmark: _Toc535588825]5.2	Triggering of aperiodic SRS
Description:
In NR Rel-15 aperiodic SRS resources are triggered on a per-set basis in slot n by DCI. A slot offset k is configured by RRC for an SRS resource set such that the resources are transmitted in slot n + k. In contrast, in LTE, more flexibility in triggering ap-SRS is allowed to compensate for the fact that slot n + k may not always be an UL slot. For NR-U it may be beneficial to introduce this same kind of flexibility, i.e., allow SRS to be transmitted in the next UL after slot n + k.

Alternatives:
· 

	Company
	View/Position

	Samsung
	Introduce more flexibility in slot offsets for ap-SRS triggering (NR Rel-15 supports only RRC configured slot offset) 

	Ericsson
	Agree with Samsung, RRC configuration of slot offset is too restrictive for unlicensed operation. Introduce LTE-like triggering for ap-SRS.



Further offline discussion on introducing additional flexibility in triggering aperiodic SRS, e.g., as in LTE
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