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1. Introduction
At RAN plenary #83 meeting, NR-V2X WID was endorsed as ‘New WID on 5G V2X with NR sidelink’ [1]. According to the WID, there were a lot of discussions on NR-V2X at the previous RAN1 meetings. In this contribution, we share our views on SL physical layer structure for NR-V2X including SL signals, channels, bandwidth part, and resource pool.

2. Discussions
2.1. PSCCH/SCI
· SCI format(s)
	Conclusion:
· If two-stage SCI is supported, the following details are used.
· Information related to channel sensing is carried on 1st-stage.
· 2nd-stage is decoded by using PSSCH DMRS.
· Polar coding used for PDCCH is applied to 2nd-stage
· Payload size for 1st-stage in two-stage SCI case is the same for unicast, groupcast, and broadcast in a resource pool.
· After decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage. 
· FFS other details
· Companies are encouraged to perform analysis (e.g., flexibility, complexity, forward compatibility, overhead, spec impact, latency, robustness, reliability, etc.)/evaluations with details of the SCI contents comparing single-stage vs. two-stage SCI. Aim to conclude in RAN1#98


At the last RAN1 meeting, the above conclusion regarding two-stage SCI was reached [2]. Whether two-stage SCI is supported or not has not been determined yet. There were many discussions in previous meetings, and we have only three remaining RAN1 meeting for NR-V2X Rel-16. Further discussion and agreements of whether to support are strongly desirable.
Our assumption of two-stage SCI was, the 1st stage is used for the resource reservation for an initial transmission [3] and the 2nd stage indicates the detailed information to decode PSSCH, where these two stages are transmitted on different slots. However, it seems that the conclusion assumes two-stage SCI as the 1st stage is used for common information of unicast/groupcast/broadcast and the 2nd stage provides dedicated information for unicast/groupcast. Therefore, we provide our views on two-stage SCI under the assumption.
From the conclusion, we have doubt about the benefit to support two-stage SCI since the 2nd stage will contain quite limited number of SCI bits. Possible SCI contents for each stage is summarized in feature lead summary [4]. Basically, the SCI contents summary is aligned with our assumption. Large bit fields in the 2nd SCI would be Layer-1 source ID, CBGTI, and Zone ID/NACK distance. Layer-1 source ID is necessary for unicast/groupcast but unnecessary for broadcast. It is noted that SCI format in LTE-SL does not include Layer-1 source ID. Regarding CBGTI, our proposal is not to support CBG-based HARQ operation; therefore, this field is unnecessary in our understanding. Zone ID/NACK distance fields would be needed but these features will not be mandatory. The SCI fields should not be considered for fundamental mechanism of NR-SL. Based on the analysis, the 2nd stage payload size will be small as 10 to 20 in rough assumption. Unless certain gain is provided and agreements are reached in this RAN1 meeting, only one-stage SCI should be specified.
Observation 1:
· Regarding two-stage SCI, it is unclear whether the 2nd-stage size will be enough large to be separated from 1st-stage.

Regarding required SCI format, as discussed in our other contribution [3], one specific format is needed for resource reservation of an initial transmission. In addition, regardless of whether two-stage SCI is supported or not, at least one SCI format is used to receive PSSCH and/or sensing. Therefore, we provide the following proposal.
Proposal 1:
· Support at least two SCI formats for resource reservation (stand-alone PSCCH) and usual decoding purpose.

2.2. PSSCH
· Modulation
In this sub-section, modulation 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 (lower coding rate).


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, so the 3rd MCS table in listed above should be supported. 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 only by (pre-)configuration.
Proposal 2:
· For PSSCH, support the three MCS tables defined for PDSCH/PUSCH with CP-OFDM in NR Rel-15.

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 [5].
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 transmissions; 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 to be better coverage, according to summary in previous RAN1 meeting [6]. 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 to be 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 3:
· 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
	Agreements:
· A sequence-based PSFCH format with one symbol (not including AGC training period) is supported.
· This is applicable for unicast and groupcast including options 1/2.
· Sequence of PUCCH format 0 is the starting point.
· FFS: 1 PRB or multiple PRBs is/are used for this PSFCH format
· FFS: feasible number of HARQ-ACK bits, mapping of HARQ-ACK bit 
· FFS whether to support the following formats
· X-symbol PSFCH format with a repetition of the one-symbol PSFCH format (not including AGC training period).
· E.g. X=2
· A PSFCH format based on PUCCH format 2
· A PSFCH format spanning all available symbols for sidelink in a slot


At the last RAN1 meeting, the above agreements regarding PSFCH format was reached [2]. However, certain PSFCH format has not been defined yet. Key points are the following in our understanding:
· A: whether one PSFCH can be multiple HARQ-ACK bits or not
A FFS point in the above agreement is whether a PSFCH format like PUCCH format is supported or not. NR PUCCH format 2 can convey more than 2 bits UCI. That is, we need to discuss multiple HARQ-ACK bits can be multiplexed on a PSFCH format. Firstly, the motivation to support a PSFCH format like PUCCH format 2 is unclear. If CBG-based HARQ feedback is the motivation, it seems unnecessary since we believe that CBG-based HARQ feedback should not be supported for NR-SL Rel-16, which is discussed in our other contribution [7]. If to avoid multiple PSFCH transmissions with non-contiguous resource at the same time is the motivation, it is inevitable since HARQ-ACK bit to UE#A and HARQ-ACK bit to UE#B cannot be multiplexed.
Even if the motivation becomes clear, it is difficult to find a good solution to solve misalignment of HARQ-ACK payload size due to PSCCH misdetection. In NR-Uu, DAI is used to know PDCCH misdetection. UE can know PDCCH misdetection from DAI value, and NACK will be generated as HARQ-ACK bit corresponding to the PDCCH. However, introducing DAI-like feature into NR-SL leads to increase WI workload, which is strongly undesirable in current condition. Another solution is to use semi-static HARQ-ACK codebook, but it is also infeasible since many wasted HARQ-ACK bits are transmitted always. Based on the analysis, NR-SL should support only a sequence-based PSFCH format agreed at the last meeting.
· B: PRB size for PSFCH format
Another FFS point is PRB size of PSFCH format. It is noted that PUCCH format 0, which is the baseline of a PSFCH format, uses one PRB only. Some companies argued concern to support one PRB for the PSFCH format, but it is unclear whether there is an issue. In our understanding, there is no issue from RAN1 and RAN4 perspectives. For example, in terms of RAN4 aspect, AGC is performed by receiving UE in time-domain; hence, PRB size does not impact on AGC. To modify PUCCH format 0 as the PSFCH format with multiple PRBs leads to increase WI workload, which should be avoided. 
Therefore, we provide the following proposal for PSFCH format.
Proposal 4:
· PSFCH format is the same as PUCCH format 0 in NR Rel-15, i.e. one PRB for each PSFCH resource.
· No further PSFCH format is defined.

· PSCCH/PSSCH and PSFCH multiplexing
At the RAN1#96bis meeting, the following agreements were 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 FDM between PSCCH/PSSCH and PSFCH from transmission perspective of a UE.
· For 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 FDM 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, TDM between PSCCH/PSSCH and PSFCH for transmission perspective of a UE is enough.
Proposal 5:
· For transmission perspective of a UE, FDM between PSCCH/PSSCH and PSFCH is not allowed.

Note that the above restriction should be introduced for transmission perspective of a UE. Another discussion point is, whether the restriction, i.e. only TDM between PSCCH/PSSCH and PSFCH, should be introduced from RX-UE perspective and system perspective or not. We believe that for reception perspective of a UE, TDM between PSCCH/PSSCH and PSFCH should be applied. On the other hand, we are against such a restriction for system perspective. Our preference is that FDM between PSCCH/PSSCH and PSFCH should be allowed from system perspective. The reasons are the following:
· For reception perspective of a UE
As transmission perspective of a UE, TDM between PSCCH/PSSCH and PSFCH should be applied for reception perspective of a UE. FDM between PSCCH/PSSCH and PSFCH is not undesriable for reception perspective of a UE since AGC needs twice within a slot if a UE receives PSFCH in the middle of PSCCH/PSSCH receptions. Reception performance of PSCCH/PSSCH and/or PSFCH will degrade in FDM case.
· For system perspective
FDM between PSCCH/PSSCH and PSFCH for system perspective achieves higher spectral efficiency. For example, let us consider fig. 1. In case 1 of fig. 1, UE#A transmits a PSCCH/PSSCH to UE#B at slot n. Then, UE#B transmits a PSFCH at the last symbol in slot n+1. UE#C can know the UE#B’s PSFCH transmission in slot n+1 by sensing mechanism. In this case, UE#C can transmit 12-symbol PSSCH to UE#B so that UE#B transmits the PSFCH. In case 2 of fig. 1, UE#B does not transmit/receive any PSFCH in slot n+1. In this case, UE#C can transmit 14-symbol PSSCH to UE#B.
TDM between PSCCH/PSSCH and PSFCH for both transmission and reception perspectives of a UE is kept in the above mechanism while the potential PSFCH resource can be used for PSCCH/PSSCH if possible. Note that (pre-)configuration can provide multiple resource pools, assuming that a (pre-)configured resource pool does not contain PSFCH resources. 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). This would be a big limitation to resource pool (pre-)configuration, which is not preferred from system perspective.
One considerable concern of the abovementioned mechanism would be sensing failure. If UE#C cannot receive UE#A’s transmission to UE#B in case 1 of fig. 1, UE#C cannot know the corresponding PSFCH transmission from UE#B. One possible solution for this case is that UE#B stops to receive PSCCH/PSSCH for the PSFCH transmission. If transmission parameters including TBS and DM-RS location are determined based on the shorter duration (i.e. 12 symbols in the example), the possible solution can work well.
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(a) Case 1
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(b) Case 2
Fig. 1: FDM for system perspective
Proposal 6:
· For reception perspective of a UE, TDM between PSCCH/PSSCH and PSFCH shall be applied.
· For system perspective, FDM between PSCCH/PSSCH and PSFCH is allowed.

2.5. Reference signal
· DM-RS
PSCCH DM-RS – sequence
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Sequence of PSCCH DM-RS should be defined, which can be based on PDCCH DM-RS in NR Rel-15. To reduce WI workload, the same sequence and parameters of PDCCH DM-RS in NR Rel-15 should be adopted as many as possible to PSCCH DM-RS. However, some part cannot be applied to NR-SL. In this case, the part can be updated for NR-SL.
Sequence r(m) of PDCCH DM-RS in NR Rel-15 is defined as follows:
· , where
· c(i) is the pseudo-random sequence, and
· , where
· l is the OFDM symbol number within the slot, and
·  is the slot number within a frame, and
·  is given by higher layer parameter if provided; otherwise, .
As PSCCH DM-RS,  and  should be updated. Regarding , PSCCH needs to be decodable by all UEs for sensing procedure.  in PDCCH DM-RS will be cell-specific or UE-specific, so  should be changed for PSCCH DM-RS.  in PSCCH DM-RS can be one specific value. Regarding , just the definition can be the slot number within a sidelink radio frame.
Proposal 7:
· For PSCCH DM-RS, sequence is defined as the same one as NR Rel-15 PDCCH DM-RS sequence with the following update.
· : one specific value
· : slot number within a sidelink radio frame

PSSCH DM-RS – frequency-domain pattern
	Working assumption:
· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.
· FFS whether to support either one or both types
· FFS details on multiplexing of different ports for PSSCH DMRS


At the RAN1#97 meeting, the above agreements were reached regarding frequency-domain pattern of PSSCH DM-RS. Type 1 and type 2 are the candidates but whether to support either or both is still FFS. At least, we believe that only one type of frequency-domain pattern for PSSCH DM-RS is sufficient. Down-selection should be agreed. Advantage of type 1 seems to be better channel estimation performance in frequency-domain per port while advantage of type 2 is that more ports are supportable. In NR-SL Rel-16, at most two ports are supported only; therefore, type 1 is more reasonable.
Proposal 8:
· Frequency-domain patterns of NR Rel-15 PDSCH DMRS configuration type 1 are reused for PSSCH.

PSSCH DM-RS – sequence
As with PSCCH DM-RS, sequence and parameters of PSSCH DM-RS should be the same as those of PDSCH DM-RS in NR Rel-15 as many as possible. Sequence r(n) of PDSCH DM-RS is defined as follows:
· , where
· c(i) is the pseudo-random sequence, and
· , where
· l is the OFDM symbol number within the slot, and
·  is the slot number within a frame, and
·  are given by higher layer parameter if provided; otherwise, , and
·  is given by the DM-RS sequence initialization field in DCI 1_1 if any; otherwise, .
Among the sequence and parameters, , , and  should be updated. At first, dynamic indication of DM-RS sequence initialization is not necessary for NR-SL since certain gain could not be provided. That is,  can be fixed as 0. Regarding , similar to PSCCH, PSSCH needs to be decodable by all UEs in broadcast case. On the other hand, for unicast/groupcast, only specific UE(s) need to be decoded. DM-RS sequence mitigates the effect of interference. To cover both aspects,  can be derived from TX-UE ID. Regarding , just the definition can be the slot number within a sidelink radio frame, which is the same as that of PSCCH DM-RS.
Proposal 9:
· For PSSCH DM-RS, sequence is defined as the same one as NR Rel-15 PDSCH DM-RS sequence with the following update.
· : fixed as 0
· : derived from TX-UE ID
· : slot number within a sidelink radio frame

PSSCH DM-RS – overlap with PSCCH
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.
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Fig. 2: Overlapping between PSSCH DMRS and PSCCH
Proposal 10:
· A rule for PSSCH DM-RS mapping on overlapping symbol(s) with PSCCH in time-domain should be specified.

· SL-CSI-RS
Sequence
As with PSCCH/PSSCH DM-RS, sequence and parameters of SL-CSI-RS should be the same as those of CSI-RS in NR Rel-15 as many as possible. Sequence r(m) of CSI-RS is defined as follows:
· , where
· c(i) is the pseudo-random sequence, and
· , where
· l is the OFDM symbol number within the slot, and
·  is the slot number within a frame, and
·  is given by higher layer parameter.
Among the sequence and parameters,  and  should be updated. SL-CSI-RS is transmitted on unicast only since CSI reporting is allowed on unicast transmission. Therefore, PC5-RRC parameter can be used for . Regarding , just the definition can be the slot number within a sidelink radio frame.
Proposal 11:
· For SL-CSI-RS, sequence is defined as the same one as NR Rel-15 CSI-RS sequence with the following update.
· : configured by PC5-RRC signalling
· : slot number within a sidelink radio frame

Port number
In NR Rel-15, the maximum number of CSI-RS ports is 32. It is noted that, supported layer number is 8 for single-user and 12 for multi-user as maximum. More CSI-RS ports than actual layer number can provide better PMI reporting. (32 x RX) channel measurement by UE is better to calculate PMI than (8 x RX) channel measurement. In NR-SL Rel-16, the maximum number of layers is 2, and PMI reporting is not supported according to WID. Based on the motivation to support more CSI-RS ports, more than two ports SL-CSI-RS are unnecessary. To support SL transmissions with one layer and two layers, one and two SL-CSI-RS ports are sufficient.
Proposal 12:
· Support one and two as the number of SL-CSI-RS ports.
· More SL-CSI-RS ports are precluded.

Multiplexing/Mapping
To support two SL-CSI-RS ports, how to multiple the two SL-CSI-RS ports needs to be discussed. In NR Rel-15, FD-CDM and TD-CDM are applicable for multiplexing of multiple SL-CSI-RS ports. For SL-CSI-RS, we believe that FD-CDM is better than TD-CDM since higher UE speed is included in the target. To reduce WI workload, only FD-CDM should be supported.
In addition, SL-CSI-RS location within a slot is one discussion point. In NR Rel-15, CSI-RS position in time-domain is configurable. However, in consideration of more DM-RS symbols, we believe that SL-CSI-RS should be mapped on the last symbol of PSSCH. Fixed location can avoid high UE complexity and more WI workload. Furthermore, it may contribute slightly better CSI report accuracy since SL-CSI-RS timing is closer to CSI reporting.
Proposal 13:
· SL-CSI-RS is mapped on the last symbol of PSSCH.
· For SL-CSI-RS with two ports, FD-CDM is adopted.
· TD-CDM is precluded.

Configuration/indication
Configuration/indication aspects of SL-CSI-RS are an important topic. SL-CSI-RS is available for unicast transmission, where PC5-RRC signalling can be used. As with CSI-RS in NR Rel-15, SL-CSI-RS configuration like frequencyDomainAllocation, nrofPorts, and density will be provided by PC5-RRC parameter. Regarding how many SL-CSI-RS configurations can be configured, more configurations lead to more SCI bits. Variations of reportQuantity and nrofPorts are less than those of NR Rel-15; therefore only one SL-CSI-RS configuration seems fine. In this case, SL-CSI-RS indication bit size in SCI can be only one bit. The SCI field indicates whether SL-CSI-RS is transmitted on the PSSCH or not.
Proposal 14:
· One bit in SCI indicates whether SL-CSI-RS is transmitted on the PSSCH or not.
· i.e. aperiodic SL-CSI-RS is supported.
· One SL-CSI-RS configuration is configured by PC5-RRC signalling.

TRS
In NR Rel-15, TRS is defined as one of CSI-RS configurations. The purpose of TRS is i) time/frequency-domain offset compensation, ii) beam management. Regarding i), in LTE-Uu, CRS is used for the time/frequency-domain offset compensation. In NR-Uu, there is no CRS, and one DM-RS symbol is not sufficient for this purpose. Further compensation, TRS can be configured in NR Rel-15. However, NR-SL would support many DM-RS symbols within a slot, i.e. DM-RS is enough to compensate time/frequency-domain offset. For ii), multiple signals will be transmitted from the same TRP or different TRPs while UE does not know which channel information can be combined. In other words, UE cannot distinguish TRPs. To inform which channel information can be combined, TRS is associated with TCI-state. However, anyway, beam management is not support for NR-SL Rel-16. Based on the analysis, the following proposal is provided.
Proposal 15:
· TRS is not supported in NR V2X Rel-16.

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., changing LTE sub-frame 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 [6]. 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 16:
· 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.
[bookmark: _GoBack]Proposal 17:
· 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: 
Observation 1:
· Regarding two-stage SCI, it is unclear whether the 2nd-stage size will be enough large to be separated from 1st-stage.
Proposal 1:
· Support at least two SCI formats for resource reservation (stand-alone PSCCH) and usual decoding purpose.
Proposal 2:
· For PSSCH, support the three MCS tables defined for PDSCH/PUSCH with CP-OFDM in NR Rel-15.
Proposal 3:
· 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 4:
· PSFCH format is the same as PUCCH format 0 in NR Rel-15, i.e. one PRB for each PSFCH resource.
· No further PSFCH format is defined.
Proposal 5:
· For transmission perspective of a UE, FDM between PSCCH/PSSCH and PSFCH is not allowed.
Proposal 6:
· For reception perspective of a UE, TDM between PSCCH/PSSCH and PSFCH shall be applied.
· For system perspective, FDM between PSCCH/PSSCH and PSFCH is allowed.
Proposal 7:
· For PSCCH DM-RS, sequence is defined as the same one as NR Rel-15 PDCCH DM-RS sequence with the following update.
· : one specific value
· : slot number within a sidelink radio frame
Proposal 8:
· Frequency-domain patterns of NR Rel-15 PDSCH DMRS configuration type 1 are reused for PSSCH.
Proposal 9:
· For PSSCH DM-RS, sequence is defined as the same one as NR Rel-15 PDSCH DM-RS sequence with the following update.
· : fixed as 0
· : derived from TX-UE ID
· : slot number within a sidelink radio frame
Proposal 10:
· A rule for PSSCH DM-RS mapping on overlapping symbol(s) with PSCCH in time-domain should be specified.
Proposal 11:
· For SL-CSI-RS, sequence is defined as the same one as NR Rel-15 CSI-RS sequence with the following update.
· : configured by PC5-RRC signalling
· : slot number within a sidelink radio frame
Proposal 12:
· Support one and two as the number of SL-CSI-RS ports.
· More SL-CSI-RS ports are precluded.
Proposal 13:
· SL-CSI-RS is mapped on the last symbol of PSSCH.
· For SL-CSI-RS with two ports, FD-CDM is adopted.
· TD-CDM is precluded.
Proposal 14:
· One bit in SCI indicates whether SL-CSI-RS is transmitted on the PSSCH or not.
· i.e. aperiodic SL-CSI-RS is supported.
· One SL-CSI-RS configuration is configured by PC5-RRC signalling.
Proposal 15:
· TRS is not supported in NR V2X Rel-16.
Proposal 16:
· 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 17:
· To share licensed carrier between NR-Uu and NR-SL, only UL part is used for NR-SL.
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