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1. Introduction
At the RAN plenary #83 meeting, NR V2X WID was endorsed as ‘New WID on 5G V2X with NR sidelink’ [1]. At the RAN1#96bis meeting, there were discussions of SL physical layer structure according to the WID, but further discussions are necessary. In this contribution, we share our views on NR SL physical layer structure including SL signals, channels, bandwidth part, and resource pool.

2. Discussions
2.1. PSCCH/SCI
· SCI format(s)
In TR38.885 [2], sensing and resource selection are mentioned for resource allocation mode 2 as follows.
	[bookmark: _Toc3237558]5.3.1.1	Sensing and resource (re-)selection
Sensing- and resource (re-)selection-related procedures are supported for resource allocation Mode 2.
The sensing procedure considered is defined as decoding SCI(s) from other UEs and/or SL measurements. Decoding SCI(s) in this procedure provides at least information on SL resources indicated by the UE transmitting the SCI. The sensing procedure uses a L1 SL RSRP measurement based on SL DMRS when the corresponding SCI is decoded.
The resource (re-)selection procedure considered uses the results of the sensing procedure to determine resource(s) for SL transmission.


The sensing and resource selection shall be processed before PSSCH transmission. One SCI needs to be decoded by surrounding UEs including RX-UE(s) for the sensing and resource selection purpose. Details of our views on sensing and resource selection is discussed in our companion contribution [3]. In the contribution [3], we propose reservation signal of a SL resource for an initial transmission of a TB. In this case, we believe two-stage SCI should be supported, where the 1st stage is used for the above reservation purpose and the 2nd stage indicates the detailed information to decode PSSCH. 
This is because, two-stage SCI can achieve better sensing accuracy. If information for both resource reservation and PSSCH decoding is included in a single SCI, it means that many information bits are transmitted on a PSCCH. When PSCCH resource size is constant (constant size is beneficial for less UE decoding complexity), the decoding performance of the PSCCH is worse than that in case of less information bits. Since surrounding UEs other than RX-UE(s) do not need to know the detailed information to decode the corresponding PSSCH, the information for resource reservation and PSSCH decoding can be transmitted separately into two stages. Single-stage SCI with more PSCCH symbol may be considered as another candidate to achieve better sensing accuracy, but the solution should be avoided in terms of resource utilization efficiency. Because, TDM among UEs as many as possible is desirable for sensing procedure due to half duplex, which is not achieved in the single-stage SCI with more symbol.
According to the above discussion, at least two SCI formats should be defined for two-stage SCI. It is noted that 1st SCI format contains information for sensing and resource selection and 2nd SCI format contains information for PSSCH decoding. Furthermore, multiple formats can be considered for 2nd SCI in two-stage SCI. Also note that ‘three-stage SCI’ should not be supported. As abovementioned, already each stage of two-stage SCI seems clearly separated. There is no need to be splitted further. In other words, if resource reservation signal is not supported for initial transmission of a TB, two-stage SCI is not necessary since there is no/little abovementioned gain. 
[image: ]
Fig. 1: Two-stage SCI
Proposal 1:
· Support two-stage SCI if resource reservation for initial transmission of a TB is supported; otherwise do not support two-stage SCI.
· 1st SCI contains information for resource reservation.
· 2nd SCI contains information to decode corresponding PSSCH.
· Support at least two SCI formats for two-stage SCI.


2.2. PSSCH
· Resource mapping
In LTE-V2X, frequency-domain resource of PSSCH is consecutively selected/allocated because DFT-s-OFDM was adopted as waveform in LTE V2X. However, CP-OFDM is supported in NR-V2X as captured in TR 38.885; hence, non-contiguous resource mapping in frequency-domain in a resource pool can be considered. The effectiveness of non-contiguous resource mapping in frequency-domain is better resource utilization efficiency. Fig. 2 shows an example of resource fragmentation issue. In Fig. 2, UE#A will transmit a PSSCH in slot n, and before that, a PSCCH for resource reservation is transmitted e.g. at slot n-2. Then, at slot n, the available resource is divided into two parts. After receiving the resource reservation from UE#A, UE#B would transmit a PSSCH with many resources at slot n. If only contiguous resource mapping is allowed in a resource pool, each divided resource is not enough for the PSSCH transmission. UE#B cannot transmit PSSCH at slot n, and the divided resources are potentially not used for any transmission. However, if non-contiguous resource mapping is allowed in a resource pool, the PSSCH transmission from UE#B can be mapped on the divided resources at slot n. It means, better resource utilization efficiency can be achieved by using non-contiguous resource mapping in frequency-domain. It is noted that, we believe that a resource pool should be configured with contiguous resources in frequency-domain, which is discussed in following sub-section.
[image: ]
Fig. 2: Resource fragmentation
Proposal 2:
· Non-contiguous resource mapping in frequency-domain for PSSCH transmission in a resource pool is supported.

· Modulation/Rate-matching
At the RAN1#96bis meeting, it was agreed that channel coding scheme for TB conveyed on PSSCH is the same as that on PDSCH, i.e. LDPC coding. In this sub-section, modulation/rate-matching for PSSCH are discussed. At first, the mechanism in NR Rel-15 is reconfirmed as following.
	· For PDSCH/PUSCH modulation (assuming CP-OFDM), three MCS tables are defined as defined in 5.1.3.1 of 38.214 [4].
· 1st MCS table is from QPSK to 64QAM.
· 2nd MCS table is from QPSK to 256QAM.
· 3rd MCS table is intended for URLLC.
· PDSCH/PUSCH rate-matching is general rate-matching defined for NR Rel-15, as 7.2.5/6.2.5 of 38.212 [5].
· For PUSCH, limited buffer rate-matching (LBRM) can be considered.


Regarding modulation, we believe that the same three MCS tables as in NR Uu can be used for NR-SL. NR-SL supports eMBB traffic, for example for data stream transmission of HD camera video; hence, 256 QAM should be supported for higher resource efficiency. It is noted that 256 QAM will be beneficial at least in low relative speed scenario, where CQI feedback with high accuracy is expected to reflect the channel variation. NR-SL supports URLLC traffic as well, thereby the 3rd MCS table in listed above should be supported. Note that new MCS table does not need to be defined for NR-SL, because the three specified MCS tables in NR Uu provide good balance between efficiency and reliability, and it is desirable to reduce excessive efforts in consideration of large scope in NR-V2X WID.
Then, how to select one from the three MCS tables needs to be discussed. In NR-Rel-15, one MCS table is configured by higher layer parameter, but actually applied MCS table can be switched dynamically depending on RNTI scrambling CRC of PDCCH and/or DCI format. In NR-SL, to support both eMBB traffic and URLLC traffic simultaneously, similar dynamic switching mechanism should be considered, rather than MCS selection by (pre-)configuration.
Regarding rate-matching, maximum transmit buffer size needs to be considered in terms of UE implementation/cost, i.e., LBRM can be considered. This feature needs to be discussed again in NR SL design, although it has been defined for PUSCH transmission. This is because maximum data size and the total number of HARQ processes will be different between Uu and SL (It is noted that the total number of HARQ processes will be large due to D2D type communication, which is discussed in our companion contribution [6]), thus final conclusion on LBRM design may be different. It is believed that LBRM for PSSCH transmission needs some further discussion after determination of the total number of HARQ processes.
Proposal 3:
· For PSSCH, support the three MCS tables defined for PDSCH/PUSCH with CP-OFDM in NR Rel-15.
· Rate-matching of PSSCH is defined with LBRM.
· The total number of HARQ processes is considered.

2.3. PSCCH/PSSCH multiplexing
	5.1.2.1	Multiplexing of physical channels
For the purposes of this section, a PSSCH is said to be "associated" to a PSCCH when the PSCCH carries at least the SCI necessary to decode the PSSCH. The following options for multiplexing of a PSCCH and associated PSSCH are studied:
Option 1: PSCCH and the associated PSSCH are transmitted using non-overlapping time resources.
-	Option 1A: The frequency resources used by the two channels are the same.
-	Option 1B: The frequency resources used by the two channels can be different.
Option 2: PSCCH and the associated PSSCH are transmitted using non-overlapping frequency resources in the all the time resources used for transmission. The time resources used by the two channels are the same.
Option 3: Part of PSCCH and the associated PSSCH are transmitted using overlapping time resources in non-overlapping frequency resources, but another part of the associated PSSCH and/or another part of the PSCCH are transmitted using non-overlapping time resources.
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Figure 1: Illustration of multiplexing options for PSCCH and associated PSSCH.


Based on discussion about PSCCH/PSSCH multiplexing during NR-V2X SI, three options are identified as above. In NR-V2X WI, all the three options of PSCCH/PSSCH multiplexing are still candidates (Option 3 is working assumption) as in TR 38.885.
We believe that Option 1B as well as Option 3 should be supported if resource reservation is supported for initial transmission of a TB as abovementioned; otherwise, only Option 3 should be supported. In addition, Option 1A/2 are not supported in NR-V2X at least in Rel-16. As discussed in the 1st sub-section, we assume two-stage SCI as 1) sensing/resource selection, 2) detailed information for PSSCH decoding. The 1st SCI needs to be transmitted before 2nd SCI and some PSSCH transmission; therefore, at least PSCCH/PSSCH multiplexing option 1B is required to be supported. On the other hand, Option 1A is included in Option 3, which will be supported, therefore Option 1A does not need to be discussed to support or not.
Regarding Option 2, the motivation seems better coverage, according to summary in previous RAN1 meeting [7]. However, it is unclear whether Option 2 achieves better coverage than the other options. In Option 2, transmit power is shared between PSCCH and PSSCH at all symbols in a slot while Option 1A which is included in Option 3 can assign transmit power for PSCCH where all resource elements at each symbol are used for PSCCH. Option 2 seems less coverage rather than Option 1A included in Option 3. Option 2 is clearly inferior to the others in terms of latency, therefore, Option 2 should not be supported as well.
Proposal 4:
· For PSCCH/PSSCH multiplexing, at least Option 3 are supported (i.e. confirm working assumption).
· Option 1B is supported as well if resource reservation is supported for initial transmission of a TB; otherwise, Option 1B is not supported.
· Option 1A and Option 2 are not supported.

2.4. PSFCH
· PSFCH format
In TR38.885 [2], it is supported that a PSFCH format is defined and located at the last symbol(s) available for SL in a slot. The time-domain resource is (pre-)configured.
	[bookmark: _Toc3237542]5.1.1.4	Resource arrangements
[…]
PSFCH (see section 5.1.2.2) supports at least a format which uses the last symbol(s) available for SL in a slot.
[…]
[bookmark: _Toc3237549]5.1.2.2.3	HARQ procedure details for Mode 2 resource allocation
The time between PSSCH and sending HARQ feedback on PSFCH is (pre-)configured.


In addition, CSI feedback is performed via PSSCH instead of PSFCH as captured in WID [1].
	4	Objective
[…]
· Sidelink physical layer procedures as per the study outcome
· HARQ procedures [RAN1, RAN2]
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.
[…]


According to the above decision, PSFCH conveys only HARQ-ACK (i.e. ACK/NACK) in NR-V2X Rel-16. Then, regarding the details of PSFCH format(s), we believe that NR PUCCH format 0 is reused as PSFCH format and further PSFCH format is not necessary. The following are reasons for this view:
· Short PSFCH v.s. long PSFCH
Short and long formats are considered for PSFCH format. If short format is used for HARQ-ACK feedback, half duplex issue incurred by PSFCH transmission and PSSCH transmission can be further mitigated, because PSFCH and PSSCH occur in TDM manner. 
· NR PUCCH format 0 v.s. NR PUCCH format 2
As we are discussing in our companion contribution [6], CBG-based HARQ feedback is not necessary for NR-V2X. Furthermore, PSFCH is associated to PSSCH in time-domain as shown above, that is, HARQ-ACK feedback can be processed one-by-one. Multiplexing HARQ-ACKs corresponding multiple PSSCHs at the same slot is not necessary. Therefore, PSFCH format based on NR PUCCH format 2 is not necessary.
Therefore, we believe only one PSFCH format (i.e., the same as NR PUCCH format 0) is sufficient. 
Proposal 5:
· PSFCH format to convey HARQ-ACK is the same as PUCCH format 0 in NR Rel-15. No further PSFCH format is supported.

· PSCCH/PSSCH and PSFCH multiplexing
At the RAN1#96bis meeting, the following agreements are reached regarding PSCCH/PSSCH and PSFCH multiplexing.
	Agreements:
· At least for transmission perspective of a UE in a carrier, at least TDM between PSCCH/PSSCH and PSFCH is allowed for a PSFCH format for sidelink in a slot.
· FFS the details of the corresponding PSFCH format
· FFS whether it is also applicable from system/resource pool perspective or not
· i.e., in this case, there is no simultaneous transmission of PSCCH and PSFCH and there is no simultaneous transmission of PSSCH and PSFCH.
· FFS FDM between PSCCH/PSSCH and a PSFCH format which uses last symbol(s) available for sidelink in a slot 
· FFS TDM/FDM between PSCCH/PSSCH and other PSFCH format(s), if supported, which is/are different from the PSFCH format which uses last symbol(s) available for sidelink in a slot


In the agreements, PSCCH/PSSCH and PSFCH are TDMed for transmission perspective of a UE, and FFS point is whether to support FDMed multiplexing between PSCCH/PSSCH and PSFCH from transmission perspective of a UE. We believe that FDM between PSCCH/PSSCH and PSFCH should not be allowed for transmission perspective of a UE. This is because, if FDMed multiplexing is allowed, transient period is needed between non-overlapping symbol and overlapping symbol of PSCCH/PSSCH and PSFCH, and also further discussions in terms of power sharing aspect are necessary. To avoid large spec effort for this, TDMed multiplexing between PSCCH/PSSCH and PSFCH for transmission perspective of a UE is enough.
Another discussion point is, whether such a restriction, i.e. only TDM between PSCCH/PSSCH and PSFCH, should be introduced from system/resource pool perspective or not. We are against such a restriction and our preference is that FDMed multiplexing between PSCCH/PSSCH and PSFCH should be allowed from system/resource pool perspective. The reasons are the following:
· System perspective
(Pre-)configuration can provide multiple resource pools, assuming that a (pre-)configured resource pool does not contain PSFCH resources, e.g. a specific resource pool configured only for broadcast transmission, where all symbols in a slot will be used for PSCCH/PSSCH transmission except for TX-RX switch and/or AGC symbol (if any).  If FDM between PSCCH/PSSCH and PSFCH is not allowed, it means that PSFCH cannot be configured in any other additionally (pre-)configured resource pool(s) (see Fig. 3), this would be a big limitation to resource pool (pre-)configuration, which is not preferred from NW operation perspective.
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Fig. 3: An example of resource pool configuration without PSFCH resource
· Resource pool perspective
As abovementioned, PUCCH format 0 should be used for PSFCH format definition. That is, each PSFCH occupies only one PRB. If only TDM between PSCCH/PSSCH and PSFCH shall be applied, there will be many resources unused for any transmission, since PSFCH may not span the whole resource pool in frequencies. It is not preferable in terms of better resource utilization efficiency, then we assume that PSFCH is configured at a specific sub-channel as Fig. 4. Details are discussed in our companion contribution [6].
[image: ]
Fig. 4: An example of SL channel multiplexing in a resource pool
Proposal 6:
· For transmission perspective of a UE in a carrier, FDM between PSCCH/PSSCH and PSFCH is not allowed.
· For system/resource pool perspective, FDM between PSCCH/PSSCH and PSFCH is allowed for a PSFCH.

2.5. Reference signal
In TR38.885 [2], reference signal for NR-SL is referred as follows, but the details of RS need to be discussed.
	[bookmark: _Toc3237543]5.1.1.5	Reference signals
DM-RS associated with PSSCH are transmitted in one of several possible patterns in the time domain. In FR2, a PT-RS for PSSCH is also supported.
Other candidate reference signals are: CSI-RS (see section 5.1.2.3 for CSI procedure), SRS, and AGC training signal.


· DM-RS
For PSCCH DM-RS, PDCCH DM-RS in NR Rel-15 is considered as one possible solution. Sequence of PSCCH DM-RS can be the same as/similar to PDCCH DM-RS in NR Rel-15. However, in terms of resource mapping, the effect of carrier frequency offset (CFO) should be evaluated. Under D2D communication, TX-UE and RX-UE have gap on RF bandwidth. Then, CFO is estimated and compensated at RX-UE. In LTE-V2X, CFO estimation is performed based on DM-RS, which is mapped on all REs at a symbol. However, PDCCH DM-RS in NR Rel-15 adopts comb-type mapping. If the mapping is reused for PSCCH DM-RS, then PSCCH DM-RS becomes comb-type. In this case, when DM-RS based CFO estimation and compensation are applied, non DM-RS part (i.e. SCI) is interfered to DM-RS. The CFO estimation accuracy will degrade compared to LTE-V2X. Therefore, PSCCH DM-RS mapping should be discussed in consideration of CFO estimation. Note that NR-V2X supports larger SCS as 30, 60, 120 kHz, where performance degradation due to CFO is less than 15 kHz SCS.
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Fig. 5: Comb-type DMRS mapping and CFO
Proposal 7:
· Whether PSCCH DM-RS mapping can be the same as PDCCH DM-RS in NR Rel-15 or not should be evaluated in consideration of CFO estimation and compensation.

For PSSCH DMRS, multiple DM-RS patterns in time-domain are supported. One of the remaining issues is how to switch DM-RS pattern in time-domain. The following options are considerable:
· Opt. 1: Dynamic switching by e.g. SCI
· Opt. 2: Semi-static switching by e.g. higher layer configuration
· Opt. 3: Static configurations depending on e.g. SCS
Dynamic/semi-static switching among multiple DM-RS patterns in time-domain enables pattern selection based on UE speed. However, in consideration of groupcast/broadcast, relative velocities are different among UEs; hence it is unclear whether certain gain can be provided by dynamic/semi-static switching. It is noted that further efforts for the details of dynamic/semi-static switching are necessary, which should be avoided due to time limitation. We believe that the main motivation to support multiple DM-RS patterns in time-domain is to accommodate different SCSs and it is feasible to use different DM-RS pattern in time-domain according to configured SCS. Another remaining issue is DM-RS pattern in frequency-domain. We believe that the same configurations of NR-Uu can be reused; the motivation is unclear to introduce other DM-RS patterns in frequency-domain.
Proposal 8:
· DM-RS pattern in time-domain can be different among SCS. For a SCS, one DM-RS pattern in time-domain is defined.
· i.e. DM-RS pattern in time-domain is not switched dynamically.
· Frequency-domain DM-RS patterns of NR-Uu are reused for NR-SL.

Moreover, in NR Rel-15, PDSCH DM-RS is assumed not to be overlapped with PDCCH in time-domain. If the overlapping would occur, PDSCH DM-RS is postponed to non-overlapping symbol (PDSCH mapping type B). It is assumed that the feature was introduced to avoid different configurations/parameters, e.g., sequence/power, between overlapping symbols and non-overlapping symbols. While the same motivation will be provided for NR-SL, PSSCH DM-RS would possibly be overlapped with PSCCH in time-domain when PSCCH and PSSCH multiplexing option 3 is adopted, i.e. overlapping should be allowed. Then how to map PSSCH DM-RS on overlapping symbol(s) between PSCCH and PSSCH needs to be discussed.
[image: ]
Fig. 6: Overlapping between PSSCH DMRS and PSCCH
Proposal 9:
· A rule for PSSCH DM-RS mapping on overlapping symbol(s) with PSCCH in time-domain should be specified.

· SL-CSI-RS
 At the RAN1#96bis meeting, the following agreements are reached regarding RS for CSI acquisition.
	Agreements:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission


Then, SL-CSI-RS mapping rule needs to be discussed. In NR Rel-15, UE is not expected to receive both DM-RS and CSI-RS on the same RE, which means that such a configuration should be avoided. The same rule can be assumed on NR-SL, but the number of DM-RS symbols on NR-SL will be larger than NR-Uu to support higher UE speed. The DM-RS configuration needs to be considered to conclude the details of CSI-RS mapping rule; therefore, DM-RS discussions should be concluded at first.
Regarding SL-CSI-RS bandwidth, sub-band/sub-channel CSI-RS seems feasible while wideband CSI-RS is not preferred due to large resource consumption per UE. Other details of CSI-RS, e.g. sequence, can be similar to CSI-RS in NR Rel-15.
Proposal 10:
· Not support wideband CSI-RS transmission on sidelink.
· SL-CSI-RS mapping rule is discussed after DM-RS structure is concluded.

2.6. Resource pool configuration
In NR-SL, resource pool configuration mechanism can be applied as in LTE-SL, where frequency domain resource granularity in a resource pool is sub-channel, and time domain resource granularity in a resource pool is slot. Moreover, SL logic slot index needs to be defined, we believe that LTE direct frame number (DFN) definition can be start point for the logic slot index definition in NR-SL, and the only difference is terminology change, i.e., change LTE subframe to NR slot. 
Another remaining topic to be discussed on resource pool configuration is, whether non-contiguous resource pool in frequency-domain is supported or not. We believe that a resource pool should be configured with contiguous resources in frequency-domain. The main motivation to support non-contiguous resource pool in frequency-domain is flexible resource pool management and better coexistence with Uu as listed in [9]. Regarding the first motivation, exactly non-contiguous resource pool in frequency-domain can achieve more flexibility of resource pool management. However, from performance perspective, we believe that there is no/little gain compared to the case of contiguous resource pool in frequency-domain. For the second motivation, i.e. better coexistence with Uu, it is unclear why non-contiguous resource pool can realize this. Meanwhile, signaling overhead will be increased to indicate the non-contiguous resource pool in frequency domain.
Proposal 11:
· Resource pool configuration in LTE SL can be reused in NR SL.
· For SL logic slot index definition, support the same mechanism as LTE DFN definition.
· Each resource pool is configured with contiguous resources in frequency-domain.

2.7. Slot structure
NR V2X WID includes NR-SL operation on licensed spectrum as follows.
	4	Objective
[…]
The solutions should cover both the operating scenario where the carrier(s) is/are dedicated to V2X services and the operating scenario where the carrier(s) is/are licensed spectrum and also used for NR Uu/LTE Uu operation.
[…]


We believe that UL part can be used for SL when licensed carrier is used for NR-SL. In NR Uu, TDD slot consisting of ‘DL’, ‘UL’ and ‘flex’ parts are supported. DL part is used to schedule SL transmission by NR-Uu in NR-SL mode 1; hence DL part is not suitable for SL transmission in consideration of half duplex. UL part is feasible for SL since the same mechanism to schedule UL of NR-Uu can be reused for SL scheduling. Also for transmission mode 2, UL part is suitable to avoid collision between SL and DL, especially considering that some DL slots contain important system information. In consideration of transmission mode 2, flex part is not feasible since flex part may be used for DL, where such collision cannot be avoided. It is noted that TDD UL-DL configuration and slot format combination for NR-Uu should be kept for backward compatibility.
Proposal 12:
· To share licensed carrier between NR-Uu and NR-SL, only UL part is used for NR-SL.

3. Conclusion
In this contribution, we discussed SL physical layer structure for NR V2X. Proposals are summarized as following: 
Proposal 1:
· Support two-stage SCI if resource reservation for initial transmission of a TB is supported; otherwise do not support two-stage SCI.
· 1st SCI contains information for resource reservation.
· 2nd SCI contains information to decode corresponding PSSCH.
· Support at least two SCI formats for two-stage SCI.
Proposal 2:
· Non-contiguous resource mapping in frequency-domain for PSSCH transmission in a resource pool is supported.
Proposal 3:
· For PSSCH, support the three MCS tables defined for PDSCH/PUSCH with CP-OFDM in NR Rel-15.
· Rate-matching of PSSCH is defined with LBRM.
· The total number of HARQ processes is considered.
Proposal 4:
· For PSCCH/PSSCH multiplexing, at least Option 3 are supported (i.e. confirm working assumption).
· Option 1B is supported as well if resource reservation is supported for initial transmission of a TB; otherwise, Option 1B is not supported.
· Option 1A and Option 2 are not supported.
Proposal 5:
· PSFCH format to convey HARQ-ACK is the same as PUCCH format 0 in NR Rel-15. No further PSFCH format is supported.
Proposal 6:
· For transmission perspective of a UE in a carrier, FDM between PSCCH/PSSCH and PSFCH is not allowed.
· For system/resource pool perspective, FDM between PSCCH/PSSCH and PSFCH is allowed for a PSFCH.
Proposal 7:
· Whether PSCCH DM-RS mapping can be the same as PDCCH DM-RS in NR Rel-15 or not should be evaluated in consideration of CFO estimation and compensation.
Proposal 8:
· DM-RS pattern in time-domain can be different among SCS. For a SCS, one DM-RS pattern in time-domain is defined.
· i.e. DM-RS pattern in time-domain is not switched dynamically.
· Frequency-domain DM-RS patterns of NR-Uu are reused for NR-SL.
Proposal 9:
· A rule for PSSCH DM-RS mapping on overlapping symbol(s) with PSCCH in time-domain should be specified.
Proposal 10:
· Not support wideband CSI-RS transmission on sidelink.
· SL-CSI-RS mapping rule is discussed after DM-RS structure is concluded.
Proposal 11:
· Resource pool configuration in LTE SL can be reused in NR SL.
· For SL logic slot index definition, support the same mechanism as LTE DFN definition.
· Each resource pool is configured with contiguous resources in frequency-domain.
Proposal 12:
· To share licensed carrier between NR-Uu and NR-SL, only UL part is used for NR-SL.
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