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At RAN1#95 [1] and RAN1 Ad-Hoc 1901[2], 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
· 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 structure PSCCH and PSFCH
· RS design
In this contribution, we discuss these issues.
Waveform 
It was agreed in RAN1#95[1] that:
· At least CP-OFDM is supported.
Recorded in the minutes of RAN1-AH-1901[2] is the proposal to conclude:
· No consensus in supporting DFT-S-OFDM for NR SL in Rel-16
CP-OFDM is already adopted in NR V2X, while 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.
There are cases where range is important, however V2X support unicast, groupcast and broadcast, where there are a number of destination UEs at different locations, i.e. communicating both to nearby UEs and far-away UEs. For these relatively rare cases which prioritize coverage over link efficiency, we do not see the need for DFT-s-OFDM. This can simply rely on repetition to compensate for the small PAPR penalty of CP-OFDM. Most of the time, a UE is more interested in receiving information from nearby UEs and link efficiency is more important than range, hence the support for CP-OFDM is enough. 
Proposal 1: NR V2X supports CP-OFDM only.
Bandwidth parts
It was agreed in RAN1 Ad-Hoc 1901 [1] that
· Configuration for SL BWP is separated from Uu BWP configuration signalling.
· UE is not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time.
· FFS the time scale.
· FFS relation to DL BWP including initial Uu BWP.
· FFS relation in terms of frequency location and bandwidth.
In Ad-Hoc 1901, it was agreed that configuration for SL BWP was separated from Uu BWP configuration signaling and that the UE was not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time. For a given numerology, how to transmit UL and SL for a given UE should also be studied. The following two options can be considered: 
· Option 1: UE can transmit UL and SL simultaneously in the same carrier
· Option 2: UE can NOT transmit UL and SL simultaneously in the same carrier
For supporting option 1, there is at least one slot shorter delay compared with only supporting option 2. Considering that using D symbols for sidelink will cause severe interference, it is assumed that only U and F symbols can be used for sidelink transmission [6]. This can cause additional latency delay. For example, as shown in Figure 1 with the typical DL-UL configuration 4:1, if only one of UL transmission and SL transmission can be transmitted at a slot, at least 5 slots are gained by option 1 (5 ms for 15 kHz, 2.5 ms for 30 kHz, 1.25 ms for 60 kHz).  Therefore, supporting option 1 can significantly decrease latency. With mini-slot data scheduling of option 2, the delay problem is partly avoided, but some issues need to be solved such as: AGC settings, increased TX-RX switching time. In addition, for downlink-heavy configurations (e.g., 4:1), Option 1 keeps all slots available for time domain UL resources. This is illustrated in Figure 1, where 20% of resources can be still used for UL transmission with option 1.
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[bookmark: _Ref536625396]Figure 1. Simultaneous/non-simultaneous UL-SL transmission
On the other hand, the gNB can configure the UL BWP and SL BWP to ensure that the UL BWP and resource pool(s) are within the UE’s RF bandwidth. In this case, option 1 can be realized in UE implementation. 
Proposal 2: Simultaneous transmission on UL BWP and SL BWP in a carrier is supported for a UE when the same numerology is used for both BWPs.
For the “FFS” on the time scale, there are three options: mini-slot level, slot level and multiple slots level. Slot level time scale is a tradeoff between low latency and UE implementation complexity, and is more applicable for slot based SL scheduling. More details can be found in our companion contribution [5].
Proposal 3: SL and UL transmissions can use different numerologies on a per-slot basis
Resource pools
A resource pool is configured within a sidelink BWP, which can be (pre-)configured . However, for some V2X traffic types, such as broadcast transmissions, all UEs must be able to receive the broadcast messages. Consequently, common resource pool(s) needs to be configured, with known numerology and resources. For other types of services relying on unicast/multicast, there is no need for such a restriction, and resource pools specific to the UEs involved can be configured. Note however that since there is one active SL BWP at a time for a UE, the numerology of each resource pool must be the same at a given time, as shown in Figure 2.
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[bookmark: _Ref524077996]Figure 2. Common resource pool(s) and dedicated resource pool(s) within an active SL BWP of a UE
Proposal 4: Common resource pools (at least for broadcast communication) and UE-dedicated resource pools (for any type of transmission) can be configured.
Resource pools in the time domain
At RAN1#94bis [3] and RAN1#94 [4] 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 
At RAN1 AdHoc 1901 [2] the following was agreed:
· For time domain resources of a resource pool for PSSCH, 
· Support the case where the resource pool consists of non-contiguous time resources
· FFS details including granularity
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. 
Proposal 5: OFDM symbols in a slot can be classified as 'downlink', 'flexible', 'uplink’, or 'sidelink'.
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 extra 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.
Proposal 6:  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.
4.2.1 Resource pool configuration in shared carriers
In Figure 3, in a slot, the first few symbols of a Uu-SL shared carrier can be used for the sidelink grant carried in PDCCH to schedule sidelink transmission immediately within this slot. In another slot, the last few symbols can be used for the source UE to transmit sidelink feedback to the gNB, e.g. request sidelink re-transmission. There can also be a slot for sidelink transmission only. The time resources for sidelink are not necessarily contiguous in a shared carrier, since a DL or UL transmission can take place anytime between sidelink transmissions according to the gNB configuration/scheduling.
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[bookmark: _Ref536521122]Figure 3. Symbol- and slot-level time resource configuration in a resource pool 
The configuration of time resources in a resource pool can use the received NR Uu configuration for slots and symbols as a starting pointing, i.e. flexible configuration via UE-specific/cell-specific RRC (pre-)configuration with 'uplink' (denoted as 'U') and 'flexible' (denoted as 'F') symbols/slots being overwritten as 'sidelink' (denoted as 'S') symbols/slots, as well as a group-common DCI with SL-SFI-RNTI for indicating specific sidelink slot format. 
Proposal 7: Uplink and flexible symbols/slots 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/slots can be configured cell-/UE-specifically as 'sidelink'.
· A SL-SFI table for indicating TDD DL-UL-SL configuration is defined.
More discussions on frame and slot structure and configurations can be found in our companion paper [6].
Resource pools in the frequency domain
The following has been agreed for the frequency design of resource pools:
· For frequency domain resources of a resource pool for PSSCH, 
· Down select following options:
· Option 1: The resource pool always consists of contiguous PRBs
· Option 2: The resource pool can consist of non-contiguous PRBs
· Sub-channel based resource allocation is supported for PSSCH
· FFS details for sub-channels
· FFS other use cases for sub-channel (e.g., measurement, interaction with PSCCH, etc.)

In this sub-section, we investigate whether a resource pool should always consist of contiguous PRBs.
Non-contiguous sub-channels may result in severe In-Band Emission (IBE) since PSSCH resource are partitioned into non-contiguous sub-channels, as shown in option 2 of Figure 4. For a UE at given time, PSSCH resources are more likely to suffer strong interference. For mode 1, this can be partially alleviated by the scheduler, but for mode 2, this interference is more difficult to control. 
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[bookmark: _Ref536603640]Figure 4. Resource pool frequency resources option 1 versus option 2
Hence, we propose the resource pool for PSSCH always consists of contiguous PRBs
Proposal 8: A resource pool for PSSCH always consists of contiguous PRBs, with following parameters:
· Sub-channel size, i.e. number of contiguous RBs in a sub-channel.
· Number of contiguous sub-channels.
Physical sidelink channel designs
PSCCH
It was agreed in RAN1#94bis [3] 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 feedback-related parameters. Thus, the SCI content of a transmission without feedback, e.g. for broadcast, is different, and significantly larger than the one for a transmission with feedback: information such as NDI, RV, MCS, destination ID, etc. maybe present for unicast transmission, but not for broadcast transmission. A UE has to search for SCIs within a resource pool for potentially multiple services destined for the UE, and also for SCIs from other UEs using unknown services for sensing purposes. Given the large discrepancy in terms of bit size, a single SCI format with bit padding leads to significant overhead (~50%). Thus, it is beneficial to support two SCI formats for with and without feedback. 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. 
Proposal 9: Support SCI formats at least for
· PSSCH transmission without feedback
· PSSCH transmission with feedback
· Triggering CSI reports.
A 2-stage SCI structure has been proposed in [12]. In considering this design further, we assume the 1st stage is of a fixed size and delivers information which can be used by all UEs such as congestion indications, as well as dynamic scheduling for the 2nd stage SCI; the 2nd stage would then contain information particular to the UE it targets, and need not be in a fixed location. The benefit of this design depends on the overhead of the 1st stage SCI, and how to guarantee reliability and latency.
The PSCCH resource mapping must take into account blind decoding complexity. The number of symbols for PSCCH can be (pre-)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 10: The PSCCH resource pool 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.
PSFCH
It was agreed in RAN1#95 [1] 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 [3] 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.
Besides the HARQ feedback information, the PSFCH can also be used for conveying CSI feedback, which is beneficial to support AMC, closed-loop MIMO, beam management, and power control. The detailed contents of the SL-CSI, are described in our companion contribution [8]. Some companies proposed CSI feedback to be included in PSSCH. However, destination UE(s) may not have reverse data to send back to the source UE after data reception, and therefore there may be no PSSCH resources available for feedback. If there is a reverse PSSCH transmission to the source UE, there is no mechanism to ensure that it would arrive in a timeframe that could meet the latency constraints in many of the V2X use cases, due to the generally unpredictable nature of application (and upper-layer) traffic. In general, the dimensioning of PSSCH is based on sub-channels intended to provide sufficient granularity for transmitting data. CSI feedback is typically smaller than data and the large steps in resource allocation implied by the sub-channel granularity of PSSCH will lead to inefficiency. Hence, SFCI including CSI feedback information is beneficial in terms of resource utilization efficiency as well as latency.  
Proposal 11: PSFCH supports transmission of SFCI formats that contain CSI and/or HARQ feedback.
5.2.1 PSFCH formats
The PSFCH can be mapped to one OFDM symbol located at the end of a slot, and is TDMed with its corresponding PSCCH/PSSCH. This is motivated by services that require the lowest latency. This PSFCH can be referred to as a “short PSFCH format,” mirroring the NR Uu terminology for PUCCH.
For other cases where fast feedback is not necessarily needed, the PSFCH can be mapped to all OFDM symbols of a slot, and is FDMed between UEs, as shown in Figure 5. Similarly, this can be referred to as a “long PSFCH format”. One PRB length long PSFCH format requires 11 or 13 symbols (dependent on CP length) including AGC symbol, i.e. 132 or 156 REs.
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[bookmark: _Ref536625402][bookmark: _Ref536625401]Figure 5. Long PSFCH format
It might appear that a short format PSFCH would always use fewer REs than a long format PSFCH, but this is not the case. In Figure 6, one symbol length short PSFCH format has to require additional one Tx/Rx switch symbol and one AGC symbol for PSFCH in time domain, and a number of RBs (basically, sub-channels, since we assume PSFCH reuses PSSCH frequency resources) in frequency domain. 
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[bookmark: _Ref536452113]Figure 6. Short PSFCH format
In LTE-V2X, the minimum sub-channel size is 5 PRBs in the case of adjacent PSCCH/PSSCH structure. If the same is assumed in NR V2X, the minimum time-frequency resource for transmitting PSFCH would be 1 symbol * 5 * 12 = 60 REs, in addition to 2 symbols (Tx/Rx switching and AGC for PSFCH) * 5 * 12 = 120 REs overhead. If a larger sub-channel size is configured, more PSSCH resources will be allocated, therefore more resources will be consumed for transmitting PSFCH. For example, for a 100 PRB allocation, there are 3 * 100 *12 = 3600 REs in total used by PSFCH together with its overhead (due to Tx/Rx switching and AGC symbols). In addition, PSSCH transmission can be allocated in more than one sub-channels. In this case, even a smaller sub-channel size can lead to larger total frequency resource and therefore more REs impacted by a short PSFCH format than a long format. 
Consequently, long PSFCH format provides better resource utilization efficiency for conveying SFCI. On the other hand, short PSFCH format is helpful when extra-low latency is required, since an immediate feedback, e.g. HARQ-ACK and CSI feedback for fast link adaptation, could be fed back to the source UE to allow fast retransmission. 
Proposal 12: PSFCH can be mapped to:
· The last OFDM symbol for sidelink in a slot, and TDM-ed with PSSCH/PSSCH (short PSFCH).
· All OFDM symbols of a slot, and FDM-ed with PSCCH/PSSCH (long PSFCH).
Different unicast transmissions are associated to different resources for feedback in the frequency domain. For groupcast transmission, there are several feasible ways to make groupcast HARQ feedback work. Comparisons are made in [7], where we observed that FDM and CDM approach (shown in Figure 7) can allow the best management of resource efficiency and interference, whilst avoiding AGC problems. 
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[bookmark: _Ref536625394]Figure 7. FDM + CDM of group A/N
Proposal 13: 
· FDM is supported for multiplexing of unicast A/N. 
· FDM+CDM is supported for multiplexing A/N of group members in groupcast.
PSDCH
Unicast and groupcast modes require the transmitting and receiving UEs to be aware of each other’s presence.  In order to deliver data from one UE to another, the following options are available:
· Option 1: No discovery is performed. The UE transmits data, and other UEs in the vicinity can receive and decode the messages and then decide whether they use the content. This option is not suitable for the fast dynamic environment in V2X as it leaves all awareness about the unicast/groupcast communications to the upper layers.
· Option 2: The UE listens to basic safety messages (BSMs) broadcast by other UEs in order to discover what other UEs are in the vicinity. Since BSM messages give no indication about the services the UE is interested in, option 1 can create unnecessary traffic and additional large overhead. 
· Option 3: The UE transmits or listens to designated discovery messages on an “existing” channel such as the PSSCH/PSCCH. This option increases design and operation complexities of those channels.
· Option 4: The UE transmits or listens to designated discovery messages on a PSDCH. This option 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.
Some elements in the design of sidelink discovery in LTE can be reused and taken as a starting point for sidelink discovery in NR.
Proposal 14: Design a physical sidelink discovery channel (PSDCH) for NR V2X.
The companion paper [9] further analyzes the discovery channel and resource pools.
PSCCH/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.
PSCCH and its associated PSSCH multiplexing 
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, e.g. a special case of option 3 to allow better PSCCH coverage in Figure 7.
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[bookmark: _Ref534909337]Figure 8. Configuration of PSCCH symbols
Proposal 15: The duration of PSCCH can be set to all OFDM symbols in option 3.
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 16: The PSCCH transmission 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 9. This is similar to the LTE-V2X design, where the PSCCH location is known, even though PSSCH resources can vary. In this case, the number of possible locations of PSCCH is kept relatively low. 
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[bookmark: _Ref532909329]Figure 9 PSCCH is located in the edge of PSSCH resources (gap symbols are excluded)
Proposal 17: PSCCH transmission starts from the lowest RB index of a subchannel.
Standalone PSCCH and PSSCH multiplexing 
In addition to a PSCCH that schedules its associated PSSCH within a slot, there could be a case where the PSCCH is not associated with a PSSCH. A standalone PSCCH can be used to convey a request for SL CSI report transmissions or any other physical layer signaling not needing a sidelink grant. In order not to require additional blind decodes at receiving UEs, the resources for standalone PSCCH can be separated from resources for PSCCH scheduling PSSCH. The standalone PSCCH can be allocated to all OFDM symbols in time domain and a few RBs (as small as one RB, depend on SCI size) within dedicated sub-channels in a resource pool, i.e. FDMed with other physical channels within a resource pool, as shown in Figure 10.
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[bookmark: _Ref533432554][bookmark: _Ref533432546]Figure 10 Standalone PSCCH resource multiplexing 
Proposal 18: PSCCH carrying an SCI to trigger feedback, i.e. not scheduling PSSCH, is FDMed with other physical channels.
RS design
For NR Uu, the DMRS can be front-loaded in order to accelerate the decoding process. This can be reused in NR V2X for cases where lowest latency is required. On the other hand, non-front-loaded DMRS can achieve better performance dealing with high Doppler shifts, without needs of additional DMRS symbols compared to front-loaded DRMS, as shown in out link-level simulations [11].
Proposal 19: For PSSCH, both front-loaded DMRS and non-front DMRS are supported.
When a resource pool will be used by a mixture of unicast, groupcast, and broadcast as well as different V2X services, it should be possible to support multiple DMRS patterns in the time domain for that pool. When the resource pool is a pool of time-frequency resource patterns (TFRPs), each TFRP can be associated to just one DMRS pattern according to the traffic it is designed for. Suitable allocation of TFRPs is able to handle a wide range of services and vehicular radio environments.
Proposal 20: In a resource pool of TFRPs, a DMRS pattern is (pre-)configured for each TFRP.
In [10] we show link level simulations which show that Type-1 and Type-2 DMRS configurations from Uu should both be supported, so that when there is no difference in their performance, such as in 60 kHz SCS at moderate UE speed, Type-2 can be used and allow multiplexing of DMRS with data.
Proposal 21: The DMRS pattern of PSSCH in frequency domain supports the two DMRS configuration types in NR Uu, with Type-1 DMRS is configured at least for 60 kHz and type-2 DMRS is configured at least for 15kHz and 30kHz.
The reliability of DRMS for PSSCH is important to support NR V2X advanced services, and this is similar to the case for DMRS for NR PDCCH. Similarly, DMRS for PSFCH design can use DMRS for NR PUCCH design as a starting point, whilst some simplifications and modifications should be considered.
Proposal 22: 
· The PSCCH DMRS can reuse the design of DMRS in NR Uu PDCCH.
· The PSFCH DMRS is based on the design of DMRS in NR Uu PDCCH, with consideration of some simplifications and modifications.
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 design of SL CSI-RS can be, in part, based on the CSI-RS for NR Uu, and also adopt some certain features from the SRS design for NR Uu. SL-TRS are needed considering the dynamics of the vehicular channel, can be designed based on NR Uu, configured as a CSI-RS resource set. PT-RS for tracking phase variations is necessary in FR2, however for sidelink transmission in FR1, it may not be needed since the DMRS can be configured with high density in both time domain and frequency domain and TRS can also be configured. 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 details in [10].
Proposal 23:
· CSI-RS (incl. TRS) are needed for sidelink transmission
· SL-SRS, SL-PT-RS in FR1, and an explicit AGC training signal are not supported.
Conclusions
This contribution has provided our view on sidelink physical layer structure for NR V2X:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
Proposal 1: NR V2X supports CP-OFDM only.
Proposal 2: Simultaneous transmission on UL BWP and SL BWP in a carrier is supported for a UE when the same numerology is used for both BWPs.
Proposal 3: SL and UL transmissions can use different numerologies on a per-slot basis. 
Proposal 4: Common resource pools (at least for broadcast communication) and UE-dedicated resource pools (for any type of transmission) can be configured.
Proposal 5: OFDM symbols in a slot can be classified as 'downlink', 'flexible', 'uplink’, or 'sidelink'.
Proposal 6:  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 7: Uplink and flexible symbols/slots 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/slots can be configured cell-/UE-specifically as 'sidelink'.
· A SL-SFI table for indicating TDD DL-UL-SL configuration is defined.
Proposal 8: A resource pool for PSSCH always consists of contiguous PRBs, with following parameters:
· Sub-channel size, i.e. number of contiguous RBs in a sub-channel.
· Number of contiguous sub-channels.
Proposal 9: Support SCI formats at least for
· PSSCH transmission without feedback
· PSSCH transmission with feedback
· Triggering CSI reports.
Proposal 10: The PSCCH resource pool 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 11: PSFCH supports transmission of SFCI formats that contain CSI and/or HARQ feedback.
Proposal 12: PSFCH can be mapped to:
· The last OFDM symbol for sidelink in a slot, and TDM-ed with PSSCH/PSSCH (short PSFCH).
· All OFDM symbols of a slot, and FDM-ed with PSCCH/PSSCH (long PSFCH).
Proposal 13: 
· FDM is supported for multiplexing of unicast A/N. 
· FDM+CDM is supported for multiplexing A/N of group members in groupcast.
Proposal 14: Design a physical sidelink discovery channel (PSDCH) for NR V2X.
Proposal 15: The duration of PSCCH can be set to all OFDM symbols in option 3.
Proposal 16: The PSCCH transmission starts from the symbol immediately following the AGC symbol.
Proposal 17: PSCCH transmission starts from the lowest RB index of a subchannel.
Proposal 18: PSCCH carrying an SCI to trigger feedback, i.e. not scheduling PSSCH, is FDMed with other physical channels.
Proposal 19: For PSSCH, both front-loaded DMRS and non-front DMRS are supported.
Proposal 20: In a resource pool of TFRPs, a DMRS pattern is (pre-)configured for each TFRP.
Proposal 21: The DMRS pattern of PSSCH in frequency domain supports the two DMRS configuration types in NR Uu, with Type-1 DMRS is configured at least for 60 kHz and type-2 DMRS is configured at least for 15kHz and 30kHz
Proposal 22: 
· The PSCCH DMRS can reuse the design of DMRS in NR Uu PDCCH.
· The PSFCH DMRS is based on the design of DMRS in NR Uu PDCCH, with consideration of some simplifications and modifications.
Proposal 23:
· CSI-RS (incl. TRS) are needed for sidelink transmission
· SL-SRS, SL-PT-RS in FR1, and an explicit AGC training signal are not supported .
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