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[bookmark: _Toc535588806][bookmark: _Toc1970552]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	
2.1	Sub-PRB interlacing for 60 kHz	Proposal
2.2	PRB interlace design for 60 kHz for CBW = 20 MHz 	Offline Discussion
2.3	Interlace design for CBW > 20 MHz	Defer Offline Discussion
2.4	DFT-S-OFDM for Interlaced Transmissions	Offline Discussion
3	PUSCH Design	
3.1	Multiple starting positions for scheduled PUSCH	Offline Discussion
3.2	PUSCH resource allocation (RA) in the frequency domain	Offline Discussion
4	PUCCH Design	
4.1	Block Interlaced PUCCH	Proposal (Prioritized)
4.2	Multi-user multiplexing for block-interlaced PUCCH format(s)	Offline Discussion
4.3	Channel Coding for block-interlaced PUCCH format(s)	Offline Discussion
4.4	PAPR control for block-interlaced PUCCH format(s)	Offline Discussion
5	SRS Design	
5.1	Additional OFDM symbol locations for SRS	Proposal
5.2	Block Interlaced SRS	Offline Discussion
5.3	Triggering of aperiodic SRS	Offline Discussion

[bookmark: _Toc535588807][bookmark: _Toc1970553]2	UL Interlace Design
[bookmark: _Toc1970554][bookmark: _Toc535588810]2.1	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

	NEC
	Alt-2

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

	OPPO
	Alt-1

	Qualcomm
	Alt-2

	Samsung
	Alt-2

	vivo
	Sub-PRB interlacing can be further studied

	Ericsson
	Alt-2

	LG
	Alt-2

	Lenovo/Motorola 
	Alt-2

	MediaTek
	Alt-2

	ZTE
	Alt-2

	Sharp
	Alt-2

	Spreadtrum
	Alt-2

	Intel
	Alt-2



Sub-PRB interlace design for PUSCH and PUCCH is not supported.
[bookmark: _Toc535588809][bookmark: _Toc535588812]
[bookmark: _Toc1970555]2.2	PRB interlace design for 60 kHz in 20MHz CBW
Description:
Some companies have proposed an interlace design for PUSCH and PUCCH for the case of 60 kHz SCS. Other companies have suggested that the power boosting potential is low for 60 kHz and that contiguous allocations are sufficient.

Alternatives:
· Alt-1: PRB block interlace design supported for PUSCH and PUCCH
· Alt-2: PRB block interlace design not supported for PUSCH and PUCCH

	Company
	View/Position

	Huawei
	Alt-1: within 20 MHz M = 3, N depends on the available number of PRBs

	LG
	Alt-1 with M = 3, N = 8

	Lenovo/Motorola 
	Alt-1 with M = 3, N = 8

	MediaTek
	Alt-1 with M = 2, N = 12 or 13 depending on if 26 PRBs is supported

	OPPO
	Alt-1 with M = 2, N = 12

	Qualcomm
	Alt-2

	Ericsson
	Alt-2, since power boosting potential for 60 kHz SCS is low. 60 kHz SCS is optional for control and data, and not supported for DRS.

	Intel
	Alt-1 with M=2, N=12

	ZTE
	Alt-2



Further offline discussion on whether or not a 60 kHz PRB-based interlace design for PUSCH and PUCCH should be supported in 20MHz CBW.

[bookmark: _Toc1970556]2.3	Interlace design for CBW > 20 MHz
Description:
The following working assumption was agreed in RAN1 AH 1901:
Working assumption:
· For a given SCS, the following interlace design is supported at least for PUSCH:
· Same spacing (M) between consecutive PRBs in an interlace for all interlaces regardless of carrier BW, i.e., the number of PRBs per interlace is dependent on the carrier bandwidth
· Point A is the reference for the interlace definition
· For 15 kHz SCS, M = 10 interlaces and for 30 kHz SCS, M = 5 interlaces for all bandwidths
· FFS: Interlace design for PUCCH for bandwidths greater than 20 MHz
· FFS: Whether and how partial interlace allocation is supported

Three companies wish to confirm the WA, whereas four companies point out that further progress is needed in RAN4 before the WA can be confirmed or reverted. Several aspects of the WA are dependent on RAN4 outcome, e.g., interlace allocation considering sub-band availability, channel raster for unlicensed bands, etc. It seems prudent to avoid spending time on further design details until RAN4 has progressed further.
Alternatives:
· Alt-1: Confirm WA
· Alt-2: Wait for further progress in RAN4 before WA can be confirmed or reverted

	Company
	View/Position

	CAICT
	If PUCCH greater than 20 MHz supported, use common interlace structure with PUSCH

	Huawei
	Alt-1. Interlace design for 15/30/60 kHz SCS in Table 1 of [1]. Support partial interlace allocation in units of LBT sub-band.

	Intel
	Support partial interlace allocation. Within an interlace, support either (1) user multiplexing in an interleaved fashion over whole wideband carrier, or (2) user multiplexing per LBT sub-band

	DOCOMO
	Alt-2. Wait for RAN4 conclusion on channel raster before confirming WA

	Nokia
	Alt-1. PUCCH supports same interlace design as PUSCH. PUCCH resource confined to single 20 MHz sub-band. Partial interlace allocation supported.

	OPPO
	Alt-1. PUCCH defined within one LBT sub-band.

	Qualcomm
	Alt-2. Partial interlace allocation requires careful study considering sub-band availability due to LBT

	Samsung
	Alt-2. Impact of sub-band LBT on interlace allocation within BWP is FFS

	vivo
	Support partial interlace allocation
Same interlace design for PUCCH for BW >20 MHz as for PUSCH

	Ericsson
	Alt-2. The WA can neither be confirmed nor reverted until RAN4 makes progress on wideband operation. The FFS on partial interlace allocation is also dependent on RAN4 outcome.

	ZTE
	Alt-2



Discussion on aspects of interlace design for wideband carriers (> 20 MHz) is deferred until RAN4 has provided detailed responses to the RAN1 LSs on wideband operation.

[bookmark: _Toc1970557]2.4	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 supported with same restrictions as NR

	vivo
	Alt-1

	Qualcomm
	Alt-2

	ZTE
	Alt-1

	Sharp
	Alt-2



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

[bookmark: _Toc1970558]3	PUSCH Design
[bookmark: _Toc535588813][bookmark: _Toc1970559][bookmark: _Hlk535468427]3.1	Multiple starting positions for scheduled PUSCH
Note: this discussion point only applies to scheduled PUSCH. Configured grant is handled in a separate agenda item.
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 Alt-2 has support from multiple companies, there is not yet convergence on various aspects of a solution. Different companies have different views on at least the following aspects:
· Number of starting points for PUSCH
· A closely related discussion point is contained in the DL Signals and Channels AI on PDSCH starting points
· gNB acquired COT vs. UE acquired COT
· Puncturing vs. rate matching
· Puncturing from start vs. end of PUSCH
· Impact on CW adjustment
· Impact on 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)

	CAICT
	Support multiple starting points

	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. DMRS in first OFDM symbol used as indication of start point. Puncturing from end of slot.

	LG
	Alt-2

	Lenovo/Motorola
	Alt-2

	MediaTek
	Alt-2. PUSCH DMRS in starting OFDM symbol. Support puncturing and rate matching to avoid changing TBS. PUSCH allowed to cross slot boundary.

	NEC
	Alt-2. Puncturing from end of slot.

	DOCMO
	Alt-2

	Nokia
	Alt-1 (using existing TypeB mappings)
Alt-2 (puncturing) if supported for Configured Grant in a UE acquired COT only
Support limited number of starting points, e.g., 2

	OPPO
	Alt-2 with puncturing

	Qualcomm
	Alt-1 based on existing TypeB mappings

	Samsung
	Alt-2
Puncturing from start or end of slot. DMRS always in first symbol of PUSCH.

	Sharp
	Alt-2 with puncturing

	vivo
	Alt-1 and Alt-2 with puncturing

	Ericsson
	Alt-1

	Spreadtrum
	Alt-2

	Panasonic
	Alt-1

	ZTE
	Alt-2. Multiple starting positions in a single UL grant



Further offline discussion structured as follows:
Further offline discussion is needed on aspects of Alt-1 and Alt-2. To increase the chances of convergence, the discussion should start with the following:
· How many and which starting points are supported?
· Alignment between UL and DL on the number of starting points
If agreement can be achieved on this aspect, then the following additional aspects can be discussed specific to Alt-2:
· Puncturing, rate matching
· Puncturing from start vs. end of PUSCH
· Impact on CW adjustment
· Impact on DMRS locations
· Unique identification of starting position of PUSCH by gNB
· Solution applicability to UE acquired COT, gNB acquired COT

[bookmark: _Toc1970560][bookmark: _Toc535588814]3.2	PUSCH resource allocation (RA) in the frequency domain
Description:
Several contributions discuss a few different aspects of PUSCH resource allocation. While this has not been discussed previously, now that an interlace design has been agreed, at least for 20 MHz carriers, this topic can now be discussed concretely.

Alternatives:
· Alt-1:

	Company
	View/Position

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

	Panasonic
	Type1 (RIV) for full interlace allocation
Partial interlace allocation, e.g., through another RIV or bitmap

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

	Ericsson
	For 20 MHz channel BW, support NR Rel-15 Type0 RA, with re-interpretation of bitmap to correspond to interlaces.



For 20 MHz carriers, further offline discussion on PUSCH resource allocation (RA) in the frequency domain is needed. Some specific topics to discuss further:
· Full interlace allocation only or is partial interlace allocation supported?
· Supported RA type(s)?
i. NR Rel-15 supports Type 0 and Type 1
· How to handle non-uniform interlace design – some interlaces have 10 PRBs, others have 11 PRBs?
· VRB-to-PRB mapping for UL? 

[bookmark: _Toc1970561][bookmark: _Toc535588815]4	PUCCH Design
[bookmark: _Toc1970562]4.1	Block Interlaced PUCCH
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 at least PF2 and PF3
· Alt-2: Enhancement of one or more of PF0, PF1, PF4

	Company
	View/Position

	CAICT
	Alt-1. Enhancements to PF2 and PF3 to support user multiplexing

	Intel
	Alt-1. Enhancement of PF2 and 3 so support interlacing as well as support of 1-2 bit payloads 

	Interdigital
	Alt-1 + Alt-2. Enhance all PUCCH formats to support interlacing

	LG
	[bookmark: OLE_LINK1]Alt-1 + Alt-2. Enhance PF2 and 3 to support interlacing and OCC
Enhance PF0 and 1 by repetition

	Lenovo/Motorola
	Alt-1. Enhance PF2 and 3 to support interlacing

	MediaTek
	Alt-1. Enhance PF2 and 3 to support interlacing

	DOCOMO
	Alt-1 + Alt-2. PF 0 or 1 enhanced to support interlacing using repetition – before RRC
Enhance PF2 and 3 to support interlacing 

	Nokia
	Alt-1 + Alt-2. Separate formats for short and long duration block interlaced PUCCH
Short: FDM of data/RS. Use PF2 as starting point.
Long: TDM data/RS. Use PF3 and 4 as starting point
Separate format for 1-2 bit formats. Use PF0 as starting point

	OPPO
	Alt-1. Enhance PF2 and 3 to support block interlacing

	Panasonic
	Alt-1 + Alt-2. Enhance at least PF2 and 3 to support interlacing
Down-selection amongst PF0,4
No enhancement of PF1

	Qualcomm
	Alt-1. Enhance PF2 and 3 to support interlacing. Support 1-2 bit payloads through zero padding to 3 bits.

	Samsung
	Alt-1 + Alt-2. Short PUCCH with CP-OFDM supporting interlacing. PF2 is starting point.
Long PUCCH with DFT-s-OFDM supporting interlacing. PF4 is starting point.
Support variable payload 1 .. 1000 bits.

	Sharp
	Alt-1. Enhance PF2 and 3 to support interlacing

	Spreadtrum
	Alt-2. Enhance PF0, 1, and 4 to support interlacing

	WILUS
	Alt-1 + Alt-2. Enhance all PUCCH formats to support interlacing. Repetition to enhance PF0/1 and 4

	ZTE
	Alt-1 + FFS Alt-2. Enhance at least PF2 and 3 to support interlacing
FFS if PF0/1/4 should be enhanced to support interlacing

	Ericsson
	Alt-1. Support short and long PUCCH based on enhancement of at least legacy PUCCH formats PF2 and/or PF3
Enhancements include support of block interlacing, support of 1-2 bit payloads, CDM for user multiplexing, mechanism to control PAPR/CM.

	Huawei
	Alt-1+Alt-2. Enhance PF2,PF3 by introducing a physical mapping rule to PRBs of an interlace. Enhance PF0/1/4 by PRB-specific processing (bit or symbol level).  



Agree to the following:
Offline Consensus:
· Support short and long PUCCH durations based on enhancements of at least Rel-15 PUCCH formats PF2 and PF3. The enhancements include at least the following aspects:
· For a 20 MHz carrier bandwidth, support mapping to physical resources of at least one full interlace
· Mechanism to support user multiplexing for both data and reference symbols of PUCCH
· FFS: Details
· FFS: Support for small payloads (1 and 2 bits)
· Alt-1: Support both small payloads and larger payloads (> 2 bits) for enhanced PF2 and enhanced PF3
· Supportive: Intel, Lenovo/Motorola, MediaTek, ZTE, Qualcomm, vivo, Samsung, CAICT, Sharp, Sony, Huawei, Charter, Fujitsu, Ericsson
· Alt-2: Small payloads are supported by enhanced PF0 and/or enhanced PF1
· Supportive: Nokia, LG, Panasonic, WILUS, Interdigital
· The following aspects are FFS:
· Whether or not DFT-s-OFDM is removed from PF3
· Whether or not enhancements can be unified under a single new PUCCH format
· Whether or not enhancements to other Rel-15 PUCCH formats are supported

[bookmark: _Toc1970563][bookmark: _Toc535588817]4.2	Multi-user multiplexing for block-interlaced 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:
· Alt-1:

	Company
	View/Position

	CAICT
	Enhancements to PF2 and PF3 to support user multiplexing

	Huawei
	Support no CDM (does not preclude using CDM by configuration)

	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
	For E-PF2: F-CDM for UCI, T/F-CDM for DMRS
For E-PF4: Pre-DFT CDM over whole interlace for UCI; F-CDM for DMRS

	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

	WILUS
	OCC in time and frequency

	ZTE
	OCC in time and frequency



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

[bookmark: _Toc535588818][bookmark: _Toc1970564]4.3	Channel Coding for block-interlaced 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:
· Alt-1:

	Company
	View/Position

	Intel
	Support 1-2 bits by repetition/simplex code

	Qualcomm
	Support 1-2 bits by zero padding

	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

	ZTE
	Support 1-2 bits by repetition code



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

[bookmark: _Toc1970565][bookmark: _Toc535588819]4.4	PAPR control for block-interlaced 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:
· Alt-1:

	Company
	View/Position

	Huawei
	PRB-specific processing (bit or symbol level)

	Interdigital
	For enhanced PF0/1, use CGS QPSK sequences
For enhanced PF2, FEC encoder modifications
For enhanced PF3/4, OCC cycling

	Samsung
	OCC cycling across PRBs

	Ericsson
	OCC cycling

	Qualcomm
	OCC cycling

	ZTE
	OCC cycling



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

[bookmark: _Toc535588821][bookmark: _Toc1970566]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: _Toc1970567][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

	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

	Intel
	Alt-1



Suppport configuration of an SRS resource in additional OFDM symbol locations other than the last 6 symbols of a slot. FFS: which symbols locations.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc535588824][bookmark: _Toc1970568]5.2	Block Interlaced 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
	Support NR Rel-15 SRS as the baseline. FFS: whether additional support of interlaced SRS is essential or not for NR-U.

	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



Further offline discussion on PRB-based block interlace structure for SRS, including multiplexing of SRS and PUSCH/PUCCH of same/different users (TDM vs. FDM)

[bookmark: _Toc535588823][bookmark: _Toc1970569][bookmark: _Toc535588825]5.3	Triggering of aperiodic SRS
Description:
In NR Rel-15 aperiodic SRS resources are triggered 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:
· Alt-1:

	Company
	View/Position

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

	Ericsson
	Support additional flexibility for slot offset for ap-SRS triggering in-line with aperiodic SRS triggering in LTE: allow SRS to be transmitted in the first available UL slot after the RRC configured slot offset.

	Intel
	Support multiple starting positions for an ap-SRS resource to allow for LBT failure



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