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1	Introduction
In this contribution, we address aspects of PUSCH, PUCCH, and SRS design.
2	PUSCH Design
In the NR-U WID [1], the following objective is listed related to PUSCH Design
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.
In the following sections we address the aspects of block-interlace transmission and multiple PUSCH starting positions.
2.1	UL Block Interlace Transmission
In RAN1#AH1901, the following agreement related to block-interlaced transmission of PUSCH and PUCCH was made:
Agreement:
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
In the Note, multiplexing of PRACH with PUSCH/PUCCH is mentioned. In our view it makes sense to have the same interlace structure for all UL channels including PRACH and SRS. We consider PRACH in our companion paper [6], we show that it is possible to have PRACH designs that fit nicely into block-interlaced structure while providing good performance. We consider SRS later in this paper.
[bookmark: _Toc534971756][bookmark: _Toc1125959]Support a common PRB-based block interlace structure for PUSCH, PUCCH, PRACH, and SRS.
In the NR-U WID [1], the following objective is listed
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.
According to this objective, RAN1 shall make a decision on sub-PRB interlacing for 60kHz PUSCH. The objective for PUCCH contains a similar statement. It is stated in the NR-U TR [2], Section 7.2.1.2, that sub-PRB interlacing for 60kHz SCS has been studied, and some companies propose it to facilitate increased power boosting; however, it was recognized that such power boosting is limited to small resource allocation sizes. The main drawback of the sub-PRB interlacing design is that it has heavy specification impact as stated in the TR. It requires a re-design of the basic PRB concept in NR, affecting such aspects as reference signal design (DMRS, SRS), channel estimation, and resource allocation. Since the PRB is such a fundamental building block in NR, such a re-design should not be untaken lightly, and would need to be very well motivated. Based on this we propose the following
[bookmark: _Toc534971760][bookmark: _Toc1125960]Sub-PRB interlacing for 60 kHz SCS is not supported
In the NR-U WID, the following objective is listed on subcarrier spacing for control (PxCCH) and data (PxSCH):
Subcarrier spacing for control and data channels supporting 15kHz, 30kHz, and 60kHz (air-interface perspective; optionality to be discussed separately).
In our view, the benefits of 60kHz SCS spacing are not clear. From an NR-U performance perspective, we have not observed improved performance for 60kHz SCS compared to 30kHz for PDSCH or PUSCH (see evaluation in [3]). Hence, we propose the following:
[bookmark: _Toc534971761][bookmark: _Toc1125961]60 kHz SCS for control and data remains optional as in NR Rel-15
2.2	Resource allocation in the frequency domain for PUSCH
An important aspect to consider in the design of PUSCH is resource allocation in the frequency domain. In Rel-14 eLAA, resource allocation for an interlaced PUSCH transmission is signalled by DCI format 4B where the resource indication value (RIV) indicates one or more full interlaces allocated for PUSCH transmission. As a baseline, allocation of one or more full interlaces should be supported as in eLAA. 
[bookmark: _Toc1125962][bookmark: _Toc534971763]Support allocation of one or more full interlaces for PUSCH transmission. 
For Rel-15 NR in licensed bands, two resource allocation (RA) types have been introduced: Type-0 based on a bitmap indicating a potentially non-contiguous allocation of resource block groups (RBGs), and Type-1 based on RIV indicating a contiguous PRB allocation. Type-0 RA has scheduling granularity per RBG, consisting of {2,4,8,16} contiguous PRBs and Type-1 with only contiguous PRBs RA are not compatible with the PRB-based interlace transmissions for NR-U UL. Thus, enhancements on Type-0 or/and Type-1 are needed to support RA for NR-U UL. 
Rel-14 eLAA uses an enhancement of Type-1 RA to support contiguous full interlace RA in addition to limited number of combinations from non-contiguous interlaces. This gives a reasonable RA signaling overhead with some restrictions on scheduling flexibility. NR-U with the same or higher SCSs, would has the same or smaller numbers of interlaces than eLAA for a given BW. Thus, it is reasonable to use an interlacing bitmap RA to increase the scheduling flexibility without much increasing the signaling overhead compared to eLAA. For instance, with 20MHz BW: eLAA needs 6 bits for RA signaling with 15kHz SCS and N=10 interlaces. NR-U with 15kHz and 30kHz would need 10 and 5 bits for interlacing bitmap RA, respectively. Moreover, interlacing bitmap RA scheme could be employed easily by reusing NR Type-0 RA scheme with minor modification such that each RBG corresponds to an interlace.
[bookmark: _Toc1125963]An enhancement of Type-0 RA in Rel-15 NR, in which each RBG corresponds to an interlace, can be used for UL RA for NR-U. 
In RAN1#AH1901, the following working assumption was made in the context of wideband operation with a single serving cell of bandwidth > 20 MHz.
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

In this working assumption, it is stated that further studies are needed to decide whether partial interlace allocation is also supported. The main motivation for supporting partial interlace RA would be to schedule a small frequency resource for PUSCH transmissions. However, this is rarely the case for operations with small bandwidth. Other aspects need to be considered are the OCB limit and additional complexity/signalling overhead to support partial interlace RA. Moreover, RAN1 awaits a response from RAN4 on whether parts or whole of a BWP may be used for PUSCH transmission. Unit this is known, design of a partial interlace scheme is difficult. Hence, we propose the following
[bookmark: _Toc1125964]Further progress on the wideband operation in RAN4 is needed before a conclusion on partial interlace allocation can be made.
2.3	Time domain starting positions for PUSCH
In the NR-U TR [2], Section 7.2.1.2, the following agreement related to PUSCH starting position are listed 
[bookmark: _Hlk534844265]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.
The intention of considering Option 2 in the above agreement is to optimize the transmission of PUSCH in the case that LBT is successful part way through a slot, allowing PUSCH to occupy a partial slot, and thus enhancing channel access granularity. We first point out that most often, PUSCH is transmitted within a shared COT initiated by the gNB. Since an UL transmission may occur immediately (Cat1 LBT) after a DL transmission within the shared COT provided the gap between DL and UL transmissions is less than 16 us or using Cat2 LBT if the gap is larger than 16us. Hence the benefit of any potential optimization offered by Option 2 is marginal since UL LBT is not as restrictive on channel access as DL LBT within a shared COT. In contrast, the gNB is required to perform a full exponential backoff (Cat4 LBT) before it may acquire the COT.
In the small fraction of occasions where the UE initiates a COT, the likely way that Option 2 would work is through puncturing the first part of the PUSCH transmission to align with the instant that UL LBT is successful. The reason for this is due to the following agreement
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.
which suggests that it is a burden for the UE to re-process the transport block to rate match to the fewer number of available OFDM symbols if LBT is successful part way through the slot.
The trouble with the UE puncturing the PUSCH transmission is that the gNB expects the UE to follow the start and end positions of PUSCH according to the UL grant. If the UE autonomously changes the start position, the gNB must be able to detect that for PUSCH demod/decoding. The most straightforward method is to detect the UE’s DMRS transmission; however, if the front-loaded DMRS is punctured this is not possible. One alternative would be to configure additional DMRS positions within the slot, but this increases the overhead, thus counteracting any potential performance optimization available with Option 2. Another alternative is to avoid puncturing the PDCCH and front loaded DMRS, and instead puncture the PDSCH symbols from the beginning. However, this requires buffering of L1 samples which may not be attractive from an implementation standpoint. Either way, reliability of the PUSCH transmission is compromised, and further may have impacts on contention window adjustment. For these reasons, we propose that only Option 1 is supported (no change to NR Rel-15). Type B PUSCH mapping is supported in the spec today and it already allows for multiple start positions within the slot. This further demotivates Option 2.
[bookmark: _Toc1125965]For the first PUSCH(s) in an UL transmission burst, Option 2 is not supported.
[bookmark: _Ref534647998][bookmark: _Toc506553723][bookmark: _Toc510450969][bookmark: _Toc510452869][bookmark: _Toc510731134][bookmark: _Toc510731381][bookmark: _Toc510775731]3	PUCCH Design
In the NR-U WID [1], the following objective is listed related to PUCCH Design
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.
We observe that part of this objective states that Rel-15 NR PUCCH formats may be used for NR-U operation. Our understanding of this is that legacy PUCCH formats 2 and 3 (contiguous frequency allocation) can be used if they are configured to meet the minimum temporal occupied channel bandwidth (OCB) of 2 MHz according to ETSI BRAN regulations. This corresponds to 12/6/3 PRBs for 15/30/60 kHz SCS. We also note that the NR-U technical report [2] concludes that Rel-15 PUCCH Formats 0, 1 and 4 are not well-suited for NR-U since they support only a single PRB and hence cannot meet the minimum temporal OCB requirement. Based on this we observe the following:
[bookmark: _Toc1119950]Only legacy Rel-15 PUCCH formats 2 and 3 are beneficial for NR-U. Rel-15 PUCCH formats 0, 1, and 4 are not well-suited for NR-U.
The main aspect of the above WID objective states that extension of PUCCH format(s) to support PRB-based frequency block-interlaced transmission shall be specified. In the NR-U TR [2], it is further stated that
There is consensus that enhanced PUCCH with both short and long duration is beneficial for NR-U; however, no consensus has been achieved about which legacy PUCCH format(s) should be the starting point for an enhanced PUCCH design. Some sources suggest introducing just one or two new enhanced PUCCH formats, while other sources suggest enhancing all or almost all legacy PUCCH formats (PF0,1,2,3,4).
Clearly, a key aspect to agree on is what subset of legacy PUCCH format(s) shall be extended to support PRB-based frequency block interlaced transmission. From a RAN1 workload perspective, it is our view that it is not feasible to extend all PUCCH formats. As discussed informally in the prior meeting, the goal for the WI should be to concentrate first on the essential aspects in order to design a working NR-U system. If there is time left, additional extensions and optimizations can be considered. Based on this we propose that at least one interlaced PUCCH design supporting both short and long duration should be supported, thus avoiding a large number of new enhanced PUCCH formats.
It is also stated in the NR-U TR [2] that 
Regardless of which format(s) is(are) chosen as a starting point for enhancement, the following common aspects have been identified as important to consider in the detailed design of the enhanced PUCCH format(s) when specifications are developed:
-	Flexible number of OFDM symbols
-	Flexible UCI payload
-	Coding of UCI payload
-	Number of supported PUCCH formats
-	Support for user multiplexing of both UCI payload and DMRS on an interlace
-	Multiplexing method of UCI payload and DMRS
-	Mechanism to control PAPR
-	PUCCH waveform
-	Performance

It is our view that for a basic working NR-U system, all of the above aspects may be achieved with the introduction of preferably a single, or at most two, enhanced PUCCH formats. One distinguishing feature of operation in unlicensed spectrum is that the small PUCCH payloads (1 or 2 bit) are not as common as in licensed operation due to the fact that listen before talk (LBT) operation often causes HARQ feedback to be delayed due to the medium being occupied. The delayed HARQ bits often need to be transmitted in subsequent PUCCH transmissions causing the payload to grow, often to more than 2 bits. This is not to say that 1 or 2 bit payloads never occur; they still do, e.g., for scheduling requests (SR). The point is that they are not as common. Hence, if one is to choose which PUCCH formats should be the target for extension to interlaced transmission, it makes sense to focus time and attention on the formats that carry larger payloads (>2 bits). We observe that there is nothing preventing the larger payload formats from still carrying 1 and 2 bit payloads by extending the coding scheme. With this observation, there seems to be little need for actually optimizing these small payloads.
[bookmark: _Toc1119951]Fundamentally, there is nothing preventing larger payload PUCCH formats, e.g., PF2 and PF3, from carrying also small (1 or 2 bit) payloads by extension of the coding scheme.
The Rel-15 PUCCH formats carrying larger payloads are PF2, 3, and 4. Because of the need to include user multiplexing, extensions to PUCCH formats 3 and 4 would likely result in the same format. Hence, it makes sense to focus on PUCCH formats 2 and/or 3 as suitable starting points. Whether or not enhancements can be merged into a single new format with flexible number of OFDM symbols can be further discussed. Generally, different PUCCH formats cannot be multiplexed on the same resources, hence also from a multiplexing point of view it makes sense to limit the number of formats. Based on the above discussion we propose the following as a starting point for PUCCH design

[bookmark: _Toc1125966]Support short and long PUCCH based on enhancement of at least legacy PUCCH formats PF2 and/or PF3. The enhancements include at least the following aspects
· [bookmark: _Toc1125967]Mapping to the common interlace structure for PUSCH/PUCCH agreed in RAN1 AH 1901
· [bookmark: _Toc1125968]Mechanism to support both small payloads (≤ 2 bits) and larger payloads (>2 bits)
· [bookmark: _Toc1125969]Mechanism to achieve user multiplexing, e.g., via OCC’s in time, frequency
· [bookmark: _Toc1125970]Mechanism to minimize PAPR/CM
[bookmark: _Toc1125971]	FFS: Detailed design
[bookmark: _Toc1125972]	FFS: Whether or not the short/long PUCCH enhancements can be unified under a single new PUCCH format
[bookmark: _Toc1125973]	FFS: Whether or not enhancements of other legacy NR Rel-15 PUCCH format(s) is supported

In [4] we provide an outline for a candidate design that can fulfill many of the objectives of operation in unlicensed spectrum. The candidate design is based on NR Rel-15 PUCCH format 3, in the sense that it uses TDM between DMRS and data symbols. For flexibility, it supports 2-14 OFDM symbols, i.e. covering both NR Rel-15 PUCCH format 2 and format 3 PUCCH lengths. Multiuser multiplexing is achieved with intra data symbol OCC and cyclic shifts on the DMRS symbols, like NR Rel-15 PUCCH format 4. The multiplexing can be further extended by use of inter symbol OCC on both data and DMRS symbols. The used waveform is CP-OFDM like PUCCH format 3. The PAPR/CM is kept low by use of OCC cycling which uses a new OCC per PRB. It has been identified that cycling OCC also within PRBs will reduce PAPR/CM even further. It uses the same channel coding as NR Rel-15 PUCCH formats 2 and 3, i.e. a Reed Muller block code for low payloads and a Polar code for higher payloads. The Reed Muller code has been extended to handle 1- and 2-bit payloads so the full range of payloads is handled without a need for separate low payload PUCCH format. The coded data (UCI) and DMRS are mapped to all PRBs of a single interlace of the interlace structure agreed in RAN1 AH 1901. 

Performance results in Figure 1 show required SNR to achieve less than or equal to ACK-to-Error rate of 1%, NACK-to-ACK rate 0.1% and DTX-to-ACK rate 1%. Multiplexing of both 6 and 12 users is considered based on OCCs for data symbols and cyclic shifts for reference symbols. Both 30 and 300 ns delay spread for the TDL-A channel are considered (see further details in [4]).
[image: ]
[bookmark: _Ref877918]Figure 1: Operating point for 2 OFDM symbols, 30kHz SCS, and one 10 PRB interlace. 
4	SRS Design
In the NR-U TR [2], the following agreements related to SRS design are listed.
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

An interlaced SRS structure is thus identified as a candidate standard enhancement. Since a common block-interlaced structure has been agreed for PUSCH and PUCCH [5], it follows naturally that such block-interlaced structure should also be considered for the design of SRS.
It would be beneficial to have an SRS design using the same common block interlaced structure as for PUCCH/PUSCH from many points of view. For instance, if the SRS would be scheduled in the same PUSCH/PUCCH interlaces (but at different OFDM symbols), a number of procedures could be supported for those channels (e.g., link adaptation). On the other hand, the possibility of having the SRS being scheduled at different interlaces than such channels, would allow to FDM multiplex the SRS of one user with the SRS and/or other UL PHY channels of other users. Under proper scheduling, this ability to efficiently multiplex signals and channels in the same OFDM symbol results in an efficient resource usage. Another advantage of having an interlaced SRS structure is that if the SRS is made dense enough in frequency, it allows to have a contiguous estimate of the CSI across the entire band, so that multi-antenna procedures can be efficiently supported (e.g. reciprocity-based DL beamforming). Another reason why an interlaced SRS design is beneficial is because, under a proper design, it allows to meet the OCB requirement. This is important since there might be occasions where SRS transmissions may occur frequently, and thus a design that conforms with the OCB requirement(s) is beneficial. 
[bookmark: _Toc1125974]Support block-interlaced waveform for SRS using the same common interlace structure as for PUSCH/PUCCH.
In order to minimize the specification impact, it is preferable that NR-U uses the same sequence generator as for Rel-15 NR SRS sequences. Moreover, block-interlaced transmission is supported in NR, in which each interlace normally consists of N=10 or 11 PRBs. It is likely that UEs are scheduled with other than multiplication of 4 PRBs for UL transmissions. Thus, it would be beneficial that SRS resource allocation for NR-U is not restricted by multiplications of 4 PRBs so that SRS can cover the whole transmission bandwidth or meet the OCB requirement in case SRS is not TDM with PUSCH/PUCCH.  
[bookmark: _Toc1125975]Support configuration of SRS such that the frequency domain sequence mapping is not restricted by multiples of 4 PRBs.

Now, we remark on timing aspects of SRS transmission. When it comes to periodic, semi-persistent or aperiodic transmissions, any such transmissions need to be performed after a successful LBT procedure. For this reason, and due to the random availability of unlicensed channels, it follows that aperiodic transmissions are the most beneficial, in the sense that they allow immediate transmission after the channel becomes available. 
[bookmark: _Toc1119952]Aperiodic SRS transmission is most suitable for NR-U.
Regarding the time allocation of the SRS within a slot, the LBT requirements may call for SRS to be located at symbol locations other than the ones at the end of the slot as in NR Rel-15. This is motivated as follows: a DCI-triggered transmission of PUSCH can only occur after N2 OFDM symbols, e.g., 12 OFDM symbols - the preparation time for a UE with capability#1 [7]. If the DCI-triggered request was the sole purpose of the PDCCH transmission (and thus no DL symbols are transmitted after such request) there is a gap of at least N2 symbols between the DL and UL transmissions that the channel is unused, which results in an overall inefficient use of spectrum. Proposing lowering N2 for NR-U to a very small number is not a realistic option to address this issue since UEs need time to process the PUSCH signals. Instead, front-loaded SRSs transmissions are one option to lower this initial transmission delay. Since SRS sequences can be prepared independently with UL data, UEs can prepare SRS in advance to reduce the UL transmission delay while still enabling possibility of using all procedures related to SRS such as link adaptation and beam management procedures. 
[bookmark: _Toc1125976]Support additional OFDM symbol locations other than the last 6 symbols of a slot.
In NR Rel-15, aperiodic SRS is triggered by the SRS request field in either UL or DL DCI in slot n. The SRS is actually transmitted by the UE in slot n + k where k is configured by RRC on a per-SRS set basis. Such triggering is inflexible from a scheduling point of view, especially in dynamic TDD deployments where the SRS that is triggered to be transmitted in slot n + k may not coincide with UL symbols. This is likely to be a common occurrence in NR-U. We note that in LTE, this problem is averted in that SRS is transmitted in the first set of UL symbols that occur not earlier than slot n + k. Hence the RRC configured slot offset is a lower bound on the triggering delay. Our view is that it makes sense to support similar functionality for NR.
[bookmark: _Toc1125977]Aperiodic SRS transmission occurs in slot n + k + , where n indexes the slot in which the SRS is triggered, k is the RRC configured slot offset, and  is the smallest integer larger than 0 such that the OFDM symbols of the SRS resource coincide with OFDM symbols available for UL transmission. 
 Conclusion
In the previous sections we made the following observations: 
Observation 1	Only legacy Rel-15 PUCCH formats 2 and 3 are beneficial for NR-U. Rel-15 PUCCH formats 0, 1, and 4 are not well-suited for NR-U.
Observation 2	Fundamentally, there is nothing preventing larger payload PUCCH formats, e.g., PF2 and PF3, from carrying also small (1 or 2 bit) payloads by extension of the coding scheme.
Observation 3	Aperiodic SRS transmission is suitable most for NR-U.

Based on the discussion in this paper we make the following proposals:
Proposal 1	Support a common PRB-based block interlace structure for PUSCH, PUCCH, PRACH, and SRS.
Proposal 2	Sub-PRB interlacing for 60 kHz SCS is not supported
Proposal 3	60 kHz SCS for control and data remains optional as in NR Rel-15
Proposal 4	Support allocation of one or more full interlaces for PUSCH transmission.
Proposal 5	An enhancement of Type-0 RA in Rel-15 NR, in which each RBG corresponds to an interlace, can be used for UL RA for NR-U.
Proposal 6	Further progress on the wideband operation in RAN4 is needed before a conclusion on partial interlace allocation can be made.
Proposal 7	For the first PUSCH(s) in an UL transmission burst, Option 2 is not supported.
Proposal 8	Support short and long PUCCH based on enhancement of at least legacy PUCCH formats PF2 and/or PF3. The enhancements include at least the following aspects
	Mapping to the common interlace structure for PUSCH/PUCCH agreed in RAN1 AH 1901
	Mechanism to support both small payloads (≤ 2 bits) and larger payloads (>2 bits)
	Mechanism to achieve user multiplexing, e.g., via OCC’s in time, frequency
	Mechanism to minimize PAPR/CM
FFS: Detailed design
FFS: Whether or not the short/long PUCCH enhancements can be unified under a single new PUCCH format
FFS: Whether or not enhancements of other legacy NR Rel-15 PUCCH format(s) is supported
Proposal 9	Support block-interlaced waveform for SRS using the same common interlace structure as for PUSCH/PUCCH.
Proposal 10	Support configuration of SRS such that the frequency domain sequence mapping is not restricted by multiples of 4 PRBs.
Proposal 11	Support additional OFDM symbol locations other than the last 6 symbols of a slot.
Proposal 12	Aperiodic SRS transmission occurs in slot n + k + , where n indexes the slot in which the SRS is triggered, k is the RRC configured slot offset, and  is the smallest integer larger than 0 such that the OFDM symbols of the SRS resource coincide with OFDM symbols available for UL transmission.
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