[bookmark: _GoBack]3GPP TSG RAN WG1 Ad-Hoc Meeting 1901	R1-1900022
Taipei, January 21-25, 2019

Agenda Item:	7.2.4.1.1
Source:	Huawei, HiSilicon
Title:	Sidelink physical layer structure for NR V2X
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#95 [1], significant progress was achieved on the sidelink physical layer structure with important decisions on waveform, numerology, bandwidth part, resource pool and PSSCH/PSCCH multiplexing. There are a few open issues to resolve, namely:
· Whether support for DFT-s-OFDM is needed
· Whether to introduce ECP for some SCS
· Which options to support for PSCCH/PSSCH multiplexing
· What is the relationship between BWP for Uu and sidelink
· Whether a resource pool consists of contiguous resources in time and/or frequency
· What does SCI and SFCI include and how to convey SCI and SFCI
· RS design
In this contribution, we discuss these issues.
Numerology
It was agreed in RAN1#95[1] that:
· For PSCCH/PSSCH in FR1, NR V2X supports normal CP for 15kHz, 30kHz, 60kHz, and extended CP for 60kHz.
· [bookmark: _Ref527964997]FFS extended CP for 30 kHz in FR1.
In this section, we investigate whether ECP for 30 kHz is needed.
Since NR Uu does not specify the design of 30 kHz SCS with ECP, we follow the same design philosophy where a 30 kHz SCS slot consists of 12 OFDM symbols with extended CP. Table 1 shows the summary of NR SL numerology in FR1.
[bookmark: _Ref532371199][bookmark: _Ref532371187]Table 1. NR SL Numerology in FR1
	Numerology (μ)
	0
	1
	2

	Subcarrier spacing (kHz)
	15
	30
	60

	OFDM symbol length (μs)
	66.67
	33.33
	16.67

	Normal CP length (μs)
	4.69
	2.34
	1.17

	Extended CP length (μs)
	-
	8.33
	4.17


In case of 30 kHz, the maximum Time of Arrival (TOA) due to propagation delay that can be tolerated according to the CP length based on Table 1 under ideal conditions is 702 m for NCP and 2499 m for ECP. Given the maximum range requirement for communication between UEs, i.e. 1000 m (extended sensor use case as defined in [4]), we evaluated the throughput performance of 30 kHz ECP, 30 kHz NCP and 60kHz ECP numerology (detailed simulation assumption can be found in [5]) at different speeds, as shown in Figure 1.
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[bookmark: _Ref528250414][bookmark: _Ref528250411]Figure 1. Effect of CP length on throughput and BLER as function of speed for 1000m distance
Based on discussion in [8], DRMS overhead can be reduced if a larger subcarrier spacing is used. In low speed scenarios, 1 and 2 DMRS symbols are used for 60 and 30 kHz SCS, respectively. For high speed scenarios, since the Doppler is more significant, 2 and 3 DMRS symbols are used for 60 and 30 kHz SCS, respectively. For a 1000 m communication distance, ECP protects well against ISI but at the cost of additional CP overhead. In Figure 1(a) and (b), it can be observed that 30 kHz ECP does not present BLER performance advantage over 30 kHz NCP for all speed scenarios and under-performs 60 kHz ECP. In terms of throughput performance, in Figure 1(c) and (d), 60 kHz ECP significantly outperforms 30 kHz ECP and NCP. In addition, 30 kHz ECP performs worse than 30 kHz NCP due to the additional 20% CP overhead.
In case of need for 30 kHz SCS due to a service requirement, there is no need to introduce 30 kHz ECP, since there is no gain observed compared to 30 kHz NCP. In case of need for ECP for longer range communication, 60 kHz ECP performs better than 30 kHz, and is already supported in for sidelink in FR1.
Proposal 1: Extended CP length for 30 kHz SCS is not supported.
Waveform 
It was agreed in RAN1#95 that:
· At least CP-OFDM is supported.
· Continue study on whether to support DFT-S-OFDM including the potential issues and the following potential benefit:
· Synchronization coverage enhancement
· PSCCH coverage enhancement, e.g., with Option 2 of PSCCH/PSSCH multiplexing with the restriction that PSCCH and PSSCH use adjacent frequency resources
· Feedback channel coverage enhancement
· A single waveform is used in all the sidelink channels in a carrier.
· Note: A sequence based channel can be supported in any waveform.
· (Pre-)configuration will be used to determine the used waveform if the specification supports multiple waveforms.
PSCCH and PSSCH share the same waveform and can be multiplexed partially both in time and frequency domain, i.e. option 3 design of PSCCH and PSSCH. In this case, the low-PAPR advantage of 
DFT-s-OFDM compared to CP-OFDM is no longer present. The most likely use case for DFT-s-OFDM would be in FR2, and so in Figure 2 we simulate the BLER performance of PSSCH in FR2 (simulation assumptions can be found in [5]). This shows no BLER advantage on PSSCH for DFT-s-OFDM over CP-OFDM in FR2.
[image: C:\Users\s00265037\Pictures\20190110-084244(eSpace).png]
[bookmark: _Ref534903518]Figure 2. DFT-s-OFDM vs CP-OFDM PSSCH BLER performance in FR2
Furthermore, since CP-OFDM is already adopted in NR V2X, supporting another waveform on the sidelink introduces significant complexity, both in terms of implementation, since the UE needs to support demodulating of two waveform formats, and configuration: for out-of-coverage distributed operation, it is unclear how two UEs would know which waveform to use, or if the UEs would need to blindly attempt to receive both waveforms.
Proposal 2: NR V2X supports CP-OFDM only.
[bookmark: _Ref532821689]Frame and slot structure 
At RAN1#94bis and RAN1#94 [2][3] the following was agreed:
· NR Uu can assign NR sidelink resources for the following:
· Shared licensed carrier between Uu and NR sidelink
· Dedicated NR sidelink carrier
· Study further which resources to use for SL transmission and other network-control sidelink issues (e.g., power control) in the case of shared carrier 
NR Uu supports eMBB and URLLC use cases with differing technical requirements and scenarios. In order to accommodate these widely differing requirements, the frame and slot structure was designed to be flexible. The NR V2X frame and slot structure must be able to accommodate the case when the sidelink and Uu share the same carrier, as well as for dedicated sidelink carrier, where OFDM symbols in a NR slot can be classified as 'downlink', 'flexible', 'uplink and/or 'sidelink' in shared carrier. In addition to a sidelink-only slot, Uu-SL multiplexing within a slot is beneficial in terms of resource utilization efficiency, fast scheduling and immediate feedback for low latency, as well as adaptive retransmissions. Note that in a slot where Uu and SL are multiplexed, it may only be feasible to consider Uu symbols for control signaling, e.g. scheduling grant, ACK/NACK, etc.
The NR Uu configuration for slots and symbols can be reused for sidelink, with 'uplink' (denoted as 'U') and 'flexible' (denoted as 'F') symbols being overwritten as 'sidelink' (denoted as 'S') symbols. More details are discussed in [7], and our proposal are as follows:
Proposal 3: OFDM symbols in a slot can be classified as 'downlink', 'flexible', 'uplink’, or 'sidelink'.

Proposal 4:  Define slot formats which support sidelink-only slots and sidelink-Uu multiplexing within a slot.
· In a sidelink-Uu multiplexing slot, Uu symbols are used for PDCCH and/or PUCCH.

Proposal 5: Uplink and flexible symbols configured on a cell-specific basis can be overwritten with cell-/UE-specific signaling, or group-common DCI with SL-SFI-RNTI:
· The 'uplink' and 'flexible' symbols can be configured cell-/UE-specifically as 'sidelink'.
· A SL-SFI table for indicating TDD DL-UL-SL configuration is defined.
Bandwidth parts
It was agreed in RAN1#95 [1] that
· BWP is defined for NR sidelink.
· In a licensed carrier, SL BWP is defined separately from BWP for Uu from the specification perspective.
· FFS the relation with Uu BWP.
· The same SL BWP is used for both Tx and Rx.
· Each resource pool is (pre)configured within a SL BWP. 
· Only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier. 
· For RRC connected UEs, only one SL BWP is active in a carrier. No signalling is exchanged in sidelink for activation and deactivation of SL BWP.
· Working assumption: only one SL BWP is configured in a carrier for a NR V2X UE
· Revisit in the next meeting if significant issues are found
· Numerology is a part of SL BWP configuration. 
For relationship between UL BWP and SL BWP in shared carrier, three options are possible:
· Option 1: SL BWP is configured within UL BWP.
· Option 2: UL BWP is configured within SL BWP.
· Option 3: SL BWP and UL BWP are independently configured.
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[bookmark: _Ref534909172][bookmark: OLE_LINK45][bookmark: OLE_LINK46]Figure 3. Option 1 of the relationship between SL BWP and UL BWP
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[bookmark: _Ref534895012]Figure 4. Option 2 of the relationship between SL BWP and UL BWP
For option 1, since there are multiple UL BWPs (at most four) in NR Uu with possible dynamic switching, option 1 effectively prevents any UL BWP switching since there is only one configured SL BWP and no dynamic SL BWP switching. For example, a UE can be configured with two UL BWPs with no overlapping region of all UL BWPs as shown in Figure 3.  SL BWP is initially configured within one UL BWP (UL BWP 1). If the active UL BWP is changed dynamically, e.g. change from UL BWP 1 to UL BWP 0, the SL BWP will not be within the active UL BWP. One solution is to have all configured UL BWPs having an overlapping region where the SL BWP can be located. This restricts configurations for NR Uu. Another possible solution is that UL BWP is not switched dynamically. However, this restriction will affect the UL BWP operation of NR Uu and cause backward compatibility issue. Therefore, option 1 is not a reasonable scheme.
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]For option 2, the problem is similar as option 1, the relationship will not be satisfied when the active UL BWP is switched dynamically as shown in Figure 4. One solution is the SL BWP includes all configured UL BWPs. However, the maximum bandwidth of SL BWP is restricted by UE’s bandwidth capability. For example, if a UE is configured with two UL BWPs and the bandwidth of each UL BWP is 200 MHz and UE’s bandwidth capability is 200 MHz, UE will not support a SL BWP with 400 MHz bandwidth. Therefore, option 2 is also not a good scheme. 
Observation 1: To require that SL BWP is configured within UL BWP, or UL BWP is configured within SL BWP will cause UL/SL BWP configuration restrictions, and affect the UL BWP operation.
For option 3, there is no relationship between UL BWP and SL BWP. How to configure the SL BWP and UL BWP is left to the gNB implementation. For example, the gNB can configure UL BWP and SL BWP to ensure the UL BWP and one or multiple resource pool(s) are within UE’s RF bandwidth. The bandwidth of SL BWP can be fully/partially/non-overlapped with the bandwidth of UL BWP. This option can be realized without configuration restriction and impact on UL BWP operation.
According to the above analysis, consideration of configuration flexibility and impact for UL BWP operation, option 3 is preferred. We propose that SL BWP and UL BWP are independently configured. 
Proposal 6: SL BWP and UL BWP are independently configured, and gNB implementation is assumed to ensure the UL BWP and one or multiple resource pool(s) are within the UE’s RF bandwidth.
The companion paper [9] further discusses BWPs.
Resource pools
It was agreed in RAN1#94bis [2] that
· Resource pool is a set of time and frequency resources that can be used for sidelink transmission and/or reception.
· FFS whether a resource pool consists of contiguous resources in time and/or frequency.
A resource pool is a set of time and frequency resources that can be used for sidelink transmission and/or reception. As described in Section 4, on a Uu/SL shared carrier, Uu and SL can be multiplexed in a slot- and symbol-level, and time resource in a resource pool cannot be contiguous due to presence of DL slot/symbol. On dedicated carrier, resource pools can either be FDMed or TDMed with each other, similarly to LTE V2X. Time resource in a resource pool can be contiguous and non-contiguous, which is determined based on sidelink frame and slot configuration.
In LTE-V2X, sub-channels are defined in the frequency domain within the resource pool. This concept can be reused for NR V2X in order to reduce the number of blind decodes for PSCCH at the UE as well as the signaling overhead of both Uu and sidelink. The concept of sub-channels is illustrated in Figure 5. A resource pool is a number of sub-channels in frequency, and a sub-channel is a number of contiguous resource blocks. 
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[bookmark: _Ref532909172]Figure 5 Sub-channelization in a resource pool
Proposal 7: Sub-channelization is supported and configured on a per resource pool basis with following parameters:
· Sub-channel size, i.e. number of continuous RBs in a sub-channel
· Number of sub-channels
A SL BWP can be configured with UE-specific signaling. However, for some V2X traffic, such as broadcast transmission, all UEs must be able to receive the broadcast messages. Consequently, common resource pool(s) needs to be configured, with known numerology and resource. For other types of services relying on unicast/multicast, there is no need for such a restriction, and dedicated resource pools can be configured. Note however that since there is one active SL BWP at a time, the numerology of each resource pool must be the same at a given time instance, as shown in Figure 6.
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[bookmark: _Ref524077996]Figure 6. Common resource pool(s) and dedicated resource pool(s) within an active SL BWP of a UE
Proposal 8: Both common resource pools (for broadcast communication) and UE-dedicated resource pools can be configured.
PSCCH and PSSCH multiplexing
It was agreed in RAN1#95 [1] that:
· Regarding PSCCH / PSSCH multiplexing, at least option 3 is supported for CP-OFDM.
· RAN1 assumes that transient period is not needed between symbols containing PSCCH and symbols not containing PSCCH in the supported design of option 3.
· FFS how to determine the starting symbol of PSCCH and the associated PSSCH
· FFS for other options, e.g. whether some of them are supported to increase PSCCH coverage.
Support of low latency TDM multiplexing of PSCCH and PSSCH is necessary, and is helped in Option 3. Furthermore, option 3 achieves the highest resource utilization efficiency among all proposed TDM options, since a UE can use all frequency resources on every symbol. 
In addition, another benefit for option 3 is that it can be configured to provide flexibility to switch between TDM and FDM PSSCH/PSCCH multiplexing structure. This can be beneficial for use cases with different requirements. The two options shown in Figure 7 are special cases of option 3.
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[bookmark: _Ref534909337]Figure 7. Configure PSCCH to use all OFDM symbols
Proposal 9: The duration of PSCCH can be set to all OFDM symbols.
The starting location of PSCCH should be known in both time and frequency domain in order to reduce blind decoding complexity. In time domain, the 1st OFDM symbol for sidelink is used for AGC settling and processing, and thus the starting symbol of PSCCH should follow the AGC symbol to enable fast processing, i.e. PSCCH starts from the 2nd OFDM symbols for sidelink. 
Proposal 10: The PSCCH decoding starts from the symbol immediately following the AGC symbol.
Note that a V2X UE has to blind decode all PSCCHs. The PSCCH can be located at the edge of a sub-channel, e.g. starting from the lowest RB index, as shown in Figure 8. This is similar to LTE-V2X design, where PSCCH location is known, even though PSSCH resource can varies. In this case, the number of possible locations of PSCCH is minimized to the number of sub-channels in a resource pool, i.e. requiring the smallest number of blind decodes. 
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[bookmark: _Ref532909329]Figure 8 PSCCH is located in the edge of PSSCH resources
Proposal 11: PSCCH decoding starts from the lowest RB index of a subchannel.

Furthermore, there could be cases where the PSCCH is not associated with a PSSCH within a slot. A standalone PSCCH can be for instance used to convey a request for SL CSI report transmissions or any other physical layer signaling not involving a grant. In order to reduce blind decodes at receiving UEs, the resources for standalone PSCCH can be separated from resources used for PSCCH scheduling PSSCH. The standalone PSCCH can be allocated to all OFDM symbols in time domain and a few RBs (as small as 1 RB) within dedicated sub-channels in a resource pool, i.e. FDMed with other physical channels within a resource pool, as shown in Figure 9.
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[bookmark: _Ref533432554][bookmark: _Ref533432546]Figure 9 Standalone PSCCH resource multiplexing 
Proposal 12: Standalone PSCCH, i.e. not scheduling PSSCH, is supported and can be FDMed with other physical channels.
Physical sidelink channel designs
PSCCH
It was agreed in RAN1#94bis that
· Sidelink control information (SCI) is defined.
· SCI is transmitted in PSCCH.
· SCI includes at least one SCI format which includes the information necessary to decode the corresponding PSSCH.
· NDI, if defined, is a part of SCI.
· FFS in the context of Mode 1:
· whether/how to convey information for SCI on downlink
· whether/how to convey information of SFCI on uplink
In NR V2X, one major change compared to LTE V2X is the support of transmission with feedback, e.g. in case of unicast and groupcast. For such transmission, additional new information should be included in the SCI format to provide e.g., HARQ parameters. Thus, the SCI content of a transmission without feedback, e.g. broadcast, is different than the one for a transmission with feedback. Given the large discrepancy in terms of bit size, it is beneficial to support different SCI formats. In addition, it may be useful for a source UE to be able to trigger a CSI feedback from the receiver UE, relying on SL CSI-RS from the source UE, when there is no PSSCH from the source UE. This format has a much smaller size.
Proposal 13: Support multiple sidelink control information formats: for PSSCH transmission without feedback, PSSCH transmission with feedback, and triggering CSI reports.
The PSCCH resource mapping must take into account blind decoding complexity. The number of symbols for PSCCH can be configured, and the number of resource blocks for PSCCH should be determined based on the SCI size and target code rate, assuming sub-channelization is defined in frequency domain.
Proposal 14: Resource for PSCCH is defined by a (pre-)configured number of OFDM symbols, and a location starting from the edge of a sub-channel in the frequency domain.
The companion paper [10] further discusses PSCCH design and contents of multiple SCI formats. 
PSFCH
It was agreed in RAN1#95 that
· Physical sidelink feedback channel (PSFCH) is defined and it is supported to convey SFCI for unicast and groupcast via PSFCH.
It was agreed in RAN1#94bis that
· Sidelink feedback control information (SFCI) is defined.
· SFCI includes at least one SFCI format which includes HARQ-ACK for the corresponding PSSCH.
· FFS whether a solution will use only one of “ACK,” “NACK,” “DTX,” or use a combination of them.
· FFS how to include other feedback information (if supported) in SFCI.
· FFS how to convey SFCI on sidelink in PSCCH, and/or PSSCH, and/or a new physical sidelink channel
The PSFCH can be mapped to one OFDM symbol located at the end of a slot to allow a fast feedback. In addition, for other cases where fast feedback is not necessarily needed, the PSFCH can also be mapped to all OFDM symbols of a slot, and FDMed with PSCCH/PSSCH. 
Proposal 15: PSFCH can be mapped to:
· The last few OFDM symbols for sidelink in a slot, and TDM-ed with PSSCH.
· All OFDM symbols of a slot, and FDM-ed with PSCCH/PSSCH.
Different unicast transmissions are associated to different resources for feedback in the frequency domain. There are several feasible ways to make groupcast HARQ feedback work. Comparisons are made in [10], where it is seen that FDM and CDM allow the best management of resource efficiency and interference, whilst avoiding AGC problems. 
Proposal 16: 
· FDM is supported for multiplexing of unicast A/N. 
· FDM+CDM is supported for multiplexing A/N of group members in groupcast.
Besides the HARQ feedback information, PSFCH can also be used for CSI feedback, which is beneficial to support techniques such as AMC, closed-loop MIMO, beam management and power control. The detailed contents of the SL-CSI, are described in our companion contribution [6].
Proposal 17: PSFCH supports transmission of SFCI formats that contain CSI and/or HARQ feedback.
PSDCH
Unicast and groupcast modes require the transmitting and receiving UEs to be aware of each other’s presence. This requires UEs to discover each other before establishing a sidelink. Some elements in the design of sidelink discovery in LTE can be reused and taken as a starting point for sidelink discovery in NR.
There are two main options being considered for the purpose of discovery:
Option 1: Discovering other UEs by listening to basic safety messages (BSMs) or other transmissions on the PSSCH/PSCCH (LTE or NR). 

Option 2: Discovering other UEs by listening to broadcast messages designated for the purpose of discovery.
Since BSM messages give no indication about the services the UE is interested in, option 1 above can create unnecessary traffic and additional large overhead. However, option 2 avoids the above disadvantages and allows flexible designs for discovery in terms of message content, discovery period, etc. The content of the discovery messages (such as IDs, information on sidelink connection, information on the signaling that follows, etc.) can be designed to minimize overhead.
Proposal 18:  Design a sidelink discovery message and procedure, and a physical sidelink discovery channel (PSDCH) for NR V2X.
The companion paper [12] further analyzes PSDCH.
RS design
It is desirable to reduce the amount of pilot symbols when possible (e.g., low relative speed for a unicast configuration) for high throughput-driven services. Thus an adaptive pilot design, where the pilot density is adapted according to the radio conditions is desirable. The DMRS configuration of PSSCH in time domain takes into account the subcarrier spacing and the duration of PSSCH, and a default configuration is defined for broadcast transmissions. In addition, the DMRS design needs to take into account the PSCCH/PSSCH multiplexing. 
NR sidelink also supports unicast and groupcast at physical layer, where the sidelink channels between the paired UEs for unicast and group UEs for groupcast can be properly estimated to provide better spectrum efficiency. Thus, an NR sidelink channel state information reference signal (SL CSI-RS) should be designed. The NR Uu CSI-RS design or SRS design can be used as a starting point. TRS are needed considering the dynamics of the vehicular channel, and PT-RS is also necessary to support transmission in FR2. SRS are not proposed in addition to CSI-RS on the assumption that their function can be incorporated into the SL CSI-RS design. An explicit AGC training signal is not needed since the same principles as LTE-V can be used. We discuss reference signals in detail in [11].
Proposal 19:
· DMRS for PSSCH and PSCCH, CSI-RS (incl. TRS), and PT-RS are needed for sidelink transmission
· SL-SRS and an explicit AGC training signal are not supported.
Conclusions
This contribution has provided our view on sidelink physical layer structure and procedure for NR V2X:
Proposal 1: Extended CP length for 30 kHz SCS is not supported.
Proposal 2: NR V2X supports CP-OFDM only.
Proposal 3: OFDM symbols in a slot can be classified as 'downlink', 'flexible', 'uplink’, or 'sidelink'.
Proposal 4:  Define slot formats which support sidelink-only slots and sidelink-Uu multiplexing within a slot.
· In a sidelink-Uu multiplexing slot, Uu symbols are used for PDCCH and/or PUCCH.
Proposal 5: Uplink and flexible symbols configured on a cell-specific basis can be overwritten with cell-/UE-specific signaling, or group-common DCI with SL-SFI-RNTI:
· The 'uplink' and 'flexible' symbols can be configured cell-/UE-specifically as 'sidelink'.
· A SL-SFI table for indicating TDD DL-UL-SL configuration is defined.
Observation 1: To require that SL BWP is configured within UL BWP, or UL BWP is configured within SL BWP will cause UL/SL BWP configuration restrictions, and affect the UL BWP operation.
Proposal 6: SL BWP and UL BWP are independently configured, and gNB implementation is assumed to ensure the UL BWP and one or multiple resource pool(s) are within the UE’s RF bandwidth.
Proposal 7: Sub-channelization is supported and configured on a per resource pool basis with following parameters:
· Sub-channel size, i.e. number of continuous RBs in a sub-channel
· Number of sub-channels
Proposal 8: Both common resource pools (for broadcast communication) and UE-dedicated resource pools can be configured.
Proposal 9: The duration of PSCCH can be set to all OFDM symbols.
Proposal 10: The PSCCH decoding starts from the symbol immediately following the AGC symbol.
Proposal 11: PSCCH decoding starts from the lowest RB index of a subchannel.
Proposal 12: Standalone PSCCH, i.e. not scheduling PSSCH, is supported and can be FDMed with other physical channels.
Proposal 13: Support multiple sidelink control information formats: for PSSCH transmission without feedback, PSSCH transmission with feedback, and triggering CSI reports.
Proposal 14: Resource for PSCCH is defined by a (pre-)configured number of OFDM symbols, and a location starting from the edge of a sub-channel in the frequency domain.
Proposal 15: PSFCH can be mapped to:
· The last few OFDM symbols for sidelink in a slot, and TDM-ed with PSSCH.
· All OFDM symbols of a slot, and FDM-ed with PSCCH/PSSCH.
Proposal 16: 
· FDM is supported for multiplexing of unicast A/N. 
· FDM+CDM is supported for multiplexing A/N of group members in groupcast.
Proposal 17: PSFCH supports transmission of SFCI formats that contain CSI and/or HARQ feedback.
Proposal 18:  Design a sidelink discovery message and procedure, and a physical sidelink discovery channel (PSDCH) for NR V2X.
Proposal 19:
· DMRS for PSSCH and PSCCH, CSI-RS (incl. TRS), and PT-RS are needed for sidelink transmission
· SL-SRS and an explicit AGC training signal are not supported.
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