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Introduction
In this contribution, we provide text proposals for NR specification to capture the agreements on physical layer structure for NR sidelink made in Rel-16 NR V2X WI. Furthermore, we continue to discuss remaining issues on physical layer structure as follows:
· Issue 1: For TBS determination, whether or how to change the assumption on the 2nd SCI overhead. 
· Option 1 (based on current agreements)
· Gamma of 2nd SCI mapping for TBS determination is based on "really" 2nd SCI RE usage.
· The number of overlapped PT-RS and DMRS with 2nd SCI are taken into account for the gamma determination, although non-overlapped PT-RS and DMRS with 2nd SCI are not taken into account.
· Option 2 (it implies reverting previous agreement)
· Gamma of 2nd SCI mapping for TBS determination is assumed to be zero.
· The number of overlapped/non-overlapped PT-RS with 2nd SCI are not taken into account for the gamma determination for TBS purpose.
· The number of overlapped/non-overlapped DMRS with 2nd SCI are not taken into account for the gamma determination for TBS purpose.
· Issue 2: How to calculate the peak data rate of NR sidelink.
· Issue 3: For resource pool configuration, what is the meaning of TDD-UL-DL-ConfigCommon which is the signaling format of higher layer parameters such as tdd-UL-DL-ConfigurationCommon, sl-tdd-Config. 
· How out-of-coverage UE constructs resource pool. 
· How to construct resource pool for sidelink in LTE carrier.
· Issue 4: What is the meaning of  considering TRIV interpretation, resource reservation, and resource allocation for SL CG. 
· Issue 5: How to map first PSSCH DMRS symbol with respect to the number of RBs within a sub-channel excluding PSCCH resources. 
· Issue 6: Which PSSCH DMRS symbol is used to generate sidelink PT-RS sequence. 
· Issue 7: How to generate OFDM baseband signal for NR sidelink.

Discussion
1.1. TBS determination and 2nd-stage SCI mapping
In RAN1#101-E meeting [1], it was discussed that whether or how to change agreement on the 2nd-SCI overhead assumption for TBS determination. To be specific, there was some discussion to set the value of gamma to zero for TBS determination (Option 2). Meanwhile, it is necessary to ensure the same TBS is indicated by SCI between initial transmission and retransmission for a TB. 
Option 2 for the assumption on gamma value for TBS determination would be meaningful when all the following conditions are fulfilled: 
· Condition 1: The number of REs for 2nd SCI mapping except for gamma is the same across (re)transmissions for a TB.
· Condition 2: Different value of gamma for 2nd SCI mapping is used across (re)transmissions for a TB.
· Condition 3: Different value of gamma causes different value of TBS.
The number of REs for 2nd SCI mapping would be determined based on beta offset indicated by the corresponding 1st SCI, MCS index indicated by the 1st SCI, the number of PRBs for the corresponding PSSCH transmission, the number of layers for the PSSCH transmission, the number of REs for 2nd SCI overlapping with PSSCH DMRS and PT-RS before rate-matching. If the value of gamma is not considered, and if the upper limit of the 2nd SCI mapping is not considered, the number of REs for 2nd SCI mapping will be determined based on beta offset indicated by the corresponding 1st SCI, the number of layers for the PSSCH transmission, and MCS index indicated by the 1st SCI. On the other hand, if the value of gamma is not considered and if the number of REs for 2nd SCI mapping is the same as the upper limit, the number of REs for 2nd SCI overlapping with PSSCH DMRS and PT-RS before rate-matching need to be further considered. 
In summary, for Condition 1, following conditions would need to be met:
· If the 1st term of 2nd SCI mapping is not greater than the upper limit,
· Same beta offset is used across (re)transmissions for a TB
· Same MCS (including modulation order and coding rate) is used across (re)transmissions for a TB
· Else (the 1st term of 2nd SCI mapping is greater than the upper limit)
· Same PSSCH DMRS pattern is used across (re)transmissions for a TB
· Same PT-RS pattern is used across (re)transmissions for a TB
· Same number of PSFCH symbol is indicated across (re)transmission for a TB
· Additionally, following condition needs to be further met to ensure the same TBS while the number of REs for 2nd SCI mapping is the same. 
· Same number of PSFCH symbol is indicated across (re)transmission for a TB
· Same number of layers is used across (re)transmissions for a TB
Meanwhile, considering that the reference overhead for PSSCH DMRS is used for TBS determination, the typical scenario of DMRS pattern would be different across (re)transmissions for the same TB. When the PSSCH DMRS pattern is changed across (re)transmissions for a TB, the PT-RS pattern will be changed as well. In addition, considering that the HARQ combining is not supported for 2nd SCI, it is also not guaranteed that initial transmission and retransmission always have the same value of beta offset. 
Observation 1: Considering that the reference number of PSSCH DMRS is used for TBS determination, in typical scenario, the PSSCH DMRS pattern will be changed across (re)transmissions for a TB. 
Observation 2: Considering that the beta offset is dynamically indicated by 1st SCI, the value of beta offset will be typically changed across (re)transmissions for a TB.
MCS table is designed to have some entries have the same spectral efficiency with different modulation order. Its motivation is to use different modulation order across (re)transmissions for a TB to adjust trade-off between demodulation performance and decoding performance. In this case, it would be too restrictive that the same MCS entry is always used across (re)transmissions for a TB. Even though different MCS entries have the same spectral efficiency, since they have different coding rate, it will cause different number of REs for 2nd SCI mapping before applying gamma. 
Observation 3: MCS table is designed so that (re)transmissions for a TB can change modulation order while spectral efficiency is kept constant. In this case, it would be too restrictive that the same MCS entry is always used across (re)transmissions for a TB
Regarding the PSFCH overhead for TBS determination, it needs to be noted that the number of PSFCH symbols for TBS determination is dynamically indicated by 1st SCI. If the intention of this is to fix the number of PSFCH symbols for TBS determination across (re)transmissions for a TB, it does not needs to be dynamically indicated by SCI. Instead, the fixed number of PSFCH symbols could be used for TBS determination. In other words, it also supports the cases where the different number of PSFCH symbols is used across (re)transmissions for a TB. 
Observation 4: It is not guaranteed that (re)transmissions for a TB always use the same number of PSFCH symbols for TBS determination. 
Regarding the number of layers, it is possible that the initial transmission uses two-layer transmission while the retransmission uses one-layer transmission to improve decoding performance. 
Observation 5: It is not guaranteed that (re)transmissions for a TB always use the same number of layers for PSSCH transmission. 
     In those points of views, it would be too restrictive to ensure that the Condition 1 which makes the first term of the number of REs for 2nd SCI constant across (re)transmissions for a UE is always ensured for all the cases. In other words, in typical scenario, the first term of the number of REs for the 2nd SCI would be different across (re)transmissions for a TB. 
Observation 6: In typical scenario, it is not guaranteed that the number of REs for 2nd SCI mapping except for gamma is the same across (re)transmissions for a TB.
For Condition 2, the number of REs of PSSCH DMRS and PT-RS overlapping with 2nd SCI before rate-matching needs to be different across (re)transmissions of a TB. To be specific, when PT-RS is not present in PSSCH resource, depending on the DMRS pattern and the number of REs for 2nd SCI mapping, the second PSSCH DMRS symbol may or may not be included in the 2nd SCI mapping area. In this case, if the number of PRBs included in the 2nd SCI mapping in the second PSSCH DMRS symbol is odd number, the value of gamma can be different depending on whether the second PSSCH DMRS symbol is overlapping with 2nd SCI mapping area or not. In this case, the difference of gamma value due to different PSSCH DMRS patterns without PT-RS could be either 0 or 6. Next, the number of REs for PT-RS mapped in 2nd SCI mapping area is determined based on PSSCH DMRS pattern, time-domain density (which is given by MCS), frequency domain density (which is given by the number of PRBs for PSSCH transmission), and RB offset (which is given by PSCCH CRC). For simplicity, it is assumed that Condition 1 is fulfilled for following analysis. In this case, both time-domain density and frequency-domain density will be kept constant across (re)transmissions for a TB. In addition, when PSSCH DMRS pattern is fixed across (re)transmissions for a TB, the only PSCCH CRC can change the value of gamma across (re)transmissions for a TB. In this case, when KPT-RS =2, if the number of PRBs for PSSCH transmission excluding PSCCH PRBs is even, the value of gamma will be the same regardless of the value of PSCCH CRC. Similarly, when KPT-RS =4, if the number of PRBs for PSSCH transmission excluding PSCCH PRBs is multiple of 4, the value of gamma will be the same regardless of the value of PSCCH CRC. Otherwise, depending on the PSSCH DMRS pattern and how PSCCH and PSSCH are FDMed, the possible value of gamma would be 0 to 11. 
Observation 7: The range of gamma values across (re)transmissions for a TB could be 0 to 11. 
For Condition 3, we count the number of cases when two transmissions with different gamma value have the different value of TBS across various combination of PSSCH DMRS pattern, PSFCH overhead indicator value, actual PSFCH overhead, PT-RS pattern, beta offset, MCS, number of PSSCH PRBs. For a given combination of PSSCH DMRS pattern, PSFCH overhead indicator value, actual PSFCH overhead, PT-RS pattern, beta offset, MCS, number of PSSCH PRBs, the gamma value is changed across different PSSCH transmissions. We observed that the ratio of the cases when two different transmission with different gamma values have the same TBS is 0.817935. Furthermore, we observe that when the difference of gamma values is up to 3, then the ratio of the cases of having the same TBS is 0.91. 
Observation 8: For most cases, even though (re)transmissions of a TB have different value of gamma, the value of TBS would be kept constant. 
Considering quantization operation in TBS determination, it is not always needed to have the same number of REs for overhead for TBS determination between initial transmission and retransmission. In other words, even though different value of N_RE is derived based on the actual 2nd SCI overhead, and/or the number of PSFCH symbols indicated by the 1st SCI between initial transmission and retransmission for a TB, it is possible that the same TBS is derived by SCI indication between initial transmission and retransmission. It means that even though different value of gamma is used across (re)transmissions for a TB, it does not imply that the TBS value will be always different. 
Observation 9: Even though different value of gamma or different value of N_RE is used across (re)transmissions for a TB, the same TBS could be indicated. 
In those points of views, changing assumption on the 2nd SCI overhead for TBS determination seems not essentially necessary. Instead, the TBS determination could be done based on the existing agreements without any modifications. 
Proposal 1: Do not support any further modification on TBS determination for Rel-16 NR sidelink. 
In MCS table, there are some entries without coding rate value. This entries could be used to change modulation order of retransmission of a TB. Meanwhile, the coding rate indicated by MCS entry could be used to determine the number of REs for 2nd SCI mapping and the time-domain density of sidelink PT-RS. In this case, when the MCS entry whose coding rate is reserved is indicated by the 1st SCI, it is necessary to how to perform 2nd SCI mapping and PT-RS mapping. 
Proposal 2: RAN1 decides how to determine the number of REs for 2nd SCI mapping and PT-RS pattern when MCS entry with coding rate reserved.
The starting symbol of the 2nd-stage SCI is the first PSSCH symbol containing PSSCH DMRS. Meanwhile, it is necessary to clarify what will be the starting symbol of the 2nd-stage SCI for the case when all the REs for the first PSSCH DMRS are punctured due to overlapping with the corresponding PSCCH transmission. For instance, if the number of PRBs for PSCCH transmission is the same as the sub-channel size, and if the selected PSSCH DMRS pattern is allowed to be FDMed with the corresponding PSCCH, and if the number of sub-channel for PSSCH transmission is 1, the first DMRS symbol indicated by SCI will not be transmitted. When the 2nd-stage SCI mapping starts from the second DMRS symbol indicated by SCI, it is necessary to carefully check the available number of the REs for the 2nd-stage SCI and the latency due to the delayed 2nd-stage SCI transmission. Especially when the value of sl-LengthSymbol is 6, the first DMRS position will be changed from symbol index 1 into symbol index 5, and the 2nd-stage SCI can be mapped on only the last PSSCH symbol as shown in Figure 1. Alternatively, for the case when the first PSSCH DMRS indicated by SCI is punctured, the 2nd-stage SCI mapping can start from the end of the corresponding PSCCH transmission. It would be equivalent to the case when the starting position of the 2nd SCI mapping is the first PSSCH DMRS symbol indicated by the corresponding SCI, and the actual starting position of the 2nd SCI mapping after rate-matching around PSSCH resource is the first symbol after the end of the PSCCH resource. 
[image: ]
Figure 1: PSSCH DMRS pattern for PSSCH symbol duration of 6. 
Proposal 3: For the 2nd-stage SCI mapping, the starting symbol index is the first PSSCH DMRS symbol indicated by the corresponding the 1st-stage SCI regardless of the first PSSCH DMRS symbol is punctured or not. 
In NR Uu link, the concept of peak data rate is defined for DL and UL, separately, and this peak data rate is used for relaxation of UE behavior. To be specific, when a number of PDSCH are scheduled to a UE, the UE is not required to handle these PDSCH transmissions when the scheduled data rate exceeds the max data rate for DL. Similarly, the UE is not required to handle these PUSCH transmissions when the scheduled data rate exceeds the max data rate for UL. Since it is possible that a number of PDSCH or PUSCH transmissions are scheduled within a slot, this kind of behavior could be useful for the relaxation of the UE complexity. On the other hand, in case of sidelink, a UE can transmit a single PSCCH/PSSCH within a slot. In this case, the concept of max data rate for SL would not be necessary. Meanwhile, it is possible that a UE receives more than one PSCCH/PSSCH from different UEs. In this case, the concept of max data rate could be helpful for the relaxation of the UE complexity. To calculate max data rate for SL, since slot-based scheduling will be used for NR sidelink as in LTE, it can be considered that formula for max data rate of EUTRA in case of MR-DC can be reused. In this case, the max data rate will be given by the sum of the maximum TBS across different carriers. 
Proposal 4: For NR sidelink, the approximate data rate is computed as follows:
· 
· wherein
·  is a SCS of SL BWP.
· TBS is the total maximum number of SL-SCH transport block bits within a slot as derived from TS38.214 based on 
· the UE supported maximum MIMO layers, the maximum modulation order, and number of PRBs based on the bandwidth of the SL carrier according to indicated UE capabilities. 
· the minimum PSCCH overhead, and the minimum PSSCH DMRS density of the SL carrier according to (pre)configuration(s) of resource pool(s) in the SL carrier.
· the minimum 2nd SCI overhead of the SL carrier according to (pre)configuration(s) of resource pool(s) in the SL carrier.
· Minimum values of beta offset, gamma offset are used
· MCS entry associated the total maximum number of SL-SCH transport block bits is used
· The maximum number of resource pool size in frequency domain in the SL carrier is used. 
Alternatively, it can be considered that the 2nd SCI overhead is not used to determine the peak data rate. Instead, the peak data rate would be used to compare with a combination of data rate of scheduled SL-SCH and data rate of the 2nd SCI. For instance, the UE is not required to handle PSSCH transmissions when the ratio of the sum of the scheduled TBS and the 2nd SCI payload size over the number of REs of the PSSCH for data mapping exceeds the max data rate for SL.

1.2. Resource pool
In the latest version of TS38.214, the set of slots included in a resource pool is derived based on TDD-UL-DL-ConfigCommon. Its motivation is that in-coverage UE derives the set of SL slots included in a resource pool based on the TDD pattern provided by gNB in the same carrier. However, TDD-UL-DL-ConfigCommon is not used for higher layer parameter, but for IE (information element). To be specific, gNB provides tdd-UL-DL-ConfigurationCommon to a UE instead of TDD-UL-DL-ConfigCommon. Even in the clause 11.1 (Slot configuration) in TS38.213, TDD-UL-DL-ConfigCommon is not used. Instead, TDD UL/DL pattern of a cell is provided by higher layer parameter tdd-UL-DL-ConfigurationCommon. In addition, IE TDD-UL-DL-ConfigCommon includes reference SCS, pattern information including periodicity, number of DL slots, number of UL slots, number of DL symbols, and number of UL symbols as follows:
	TDD-UL-DL-ConfigCommon information element
-- ASN1START
-- TAG-TDD-UL-DL-CONFIGCOMMON-START

TDD-UL-DL-ConfigCommon ::=          SEQUENCE {
    referenceSubcarrierSpacing          SubcarrierSpacing,
    pattern1                            TDD-UL-DL-Pattern,
    pattern2                            TDD-UL-DL-Pattern                                                       OPTIONAL, -- Need R
    ...
}

TDD-UL-DL-Pattern ::=               SEQUENCE {
    dl-UL-TransmissionPeriodicity       ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10},
    nrofDownlinkSlots                   INTEGER (0..maxNrofSlots),
    nrofDownlinkSymbols                 INTEGER (0..maxNrofSymbols-1),
    nrofUplinkSlots                     INTEGER (0..maxNrofSlots),
    nrofUplinkSymbols                   INTEGER (0..maxNrofSymbols-1),
    ...,
    [[
    dl-UL-TransmissionPeriodicity-v1530     ENUMERATED {ms3, ms4}                                               OPTIONAL -- Need R
    ]]
}

-- TAG-TDD-UL-DL-CONFIGCOMMON-STOP
-- ASN1STOP


According to the latest version of TS38.331, a number of higher layer parameters have TDD-UL-DL-ConfigCommon as information element. First of all, tdd-UL-DL-ConfiguratonCommon which indicates a cell-specific TDD UL/DL configuration has IE TDD-UL-DL-ConfigCommon. Next, sl-TDD-Configuration which is part of pre-configuration has IE TDD-UL-DL-ConfigCommon. In this case, it needs to clarify which higher layer parameter will replace with TDD-UL-DL-ConfigCommon in clause 8 in TS38.214. 
	ServingCellConfigCommon ::=         SEQUENCE {
    ...
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                              OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower                  INTEGER (-60..50),
    ...,

	SL-PreconfigGeneral-r16 ::=                 SEQUENCE {
    sl-TDD-Configuration-r16                           TDD-UL-DL-ConfigCommon                                                OPTIONAL,-- Need R
    reservedBits-r16                            BIT STRING (SIZE (2))                                                 OPTIONAL,-- Need R
    ...
}


Observation 10: In the description for resource pool configuration in TS38.214, the higher layer parameter name is wrongly captured. TDD-UL-DL-ConfigCommon is not a higher layer parameter but information element. 
Observation 11: Both higher layer parameter tdd-UL-DL-ConfigurationCommon and higher layer parameter sl-TDD-Configuration have TDD-UL-DL-ConfigCommon as IE (information element). 
The higher layer parameter tdd-UL-DL-ConfigurationCommon is available only for the in-coverage UE while pre-configured parameter sl-TDD-Configuration is available for both in-coverage UE and out-of-coverage UE. Considering that the system information could be updated, it can cause cross-link interference to always use the pre-configured parameter sl-TDD-Configuration for resource pool configuration. Moreover, even for the in-coverage UE, there can be a case when the UE is not provided tdd-UL-DL-ConfigurationCommon. Similarly, there can be a case when the UE is not provided sl-TDD-Configuration. For these cases, when UE determines excluded slots for a resource pool configuration, TDD pattern doesn’t need to be considered. 
Meanwhile, for efficient sidelink TX and RX, both TX UE and RX UE needs to have the same understanding on the TDD pattern and the synchronized slot boundary. When both TX UE and RX UE are camping on the same serving cell, both UE can use the same slot boundary and the same tdd-UL-DL-ConfigurationCommon for resource pool configuration. When one of TX UE and RX UE is out-of-coverage UE, S-SSB can be used to support synchronization and the same understanding on the TDD pattern. To be specific, the in-coverage UE transmits synchronization signals based on DL slot timing of the serving cell and PSBCH containing TDD pattern based on the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell. Once another UE successfully receives S-SSB, both UEs can be synchronized each other and have the same understanding on the TDD pattern. When both TX UE and RX UE are out-of-coverage UE, S-SSB can be used to support synchronization and the same understanding on the TDD pattern. In this case, a UE can transmit synchronization signals based on GNSS or received S-SSB from another UE and PSBCH containing TDD pattern based on the pre-configured parameter sl-TDD-Configuration or the received PSBCH from another UE. In addition, when PSBCH content is used for resource pool configuration, it is necessary to further consider the granularity of the slot. To be specific, due to the lack of PSBCH payload size, for a certain combination of slot configuration periods, the granularity of TDD pattern indicator could be larger than 1. In this case, if the granularity is not used for resource pool configuration, TX UE and RX UE may have different understanding on the TDD pattern. For instance, if the SCS of SL BWP is 60 kHz, and if the periods of pattern1 and pattern2 are 10 msec, when the number of UL slots provided by tdd-UL-DL-ConfigurationCommon is 7, the number of UL slots provided by PSBCH is converted into 4. 
Proposal 5: To derive the set of slots which can belongs to a resource pool, the TDD pattern is derived as follows:
· For in-coverage UE, 
· If the UE is provided tdd-UL-DL-ConfigurationCommon, the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell is used.
· For out-of-coverage UE,
· If the UE has a selected SyncRef UE, 
· sl-TDD-Config provided by the received PSBCH is used.
· Else
· If the UE is provided sl-TDD-Configuration, the higher layer parameter sl-TDD-Configuration provided by pre-configuration is used. 
Proposal 6: The number of slots derived based on the TDD pattern is a multiple of w, where w is the granularity of the TDD pattern indication in PSBCH for a given combination of periods of the TDD pattern. 
Proposal 7: Adopt following TP for TS38.214.
	· [bookmark: _Toc29673233][bookmark: _Toc29673374][bookmark: _Toc29674367][bookmark: _Toc36645597]8	Physical sidelink shared channel related procedures
A UE can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be for transmission of PSSCH, as described in Clause 8.1, or for reception of PSSCH, as described in Clause 8.3 and can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2.
In the frequency domain, a sidelink resource pool consists of numSubchannel contiguous sub-channels. A sub-channel consists of subchannelsize contiguous PRBs, where numSubchannel and subchannelsize are higher layer parameters.
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each w consecutive slot group of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols in each slot are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfiguraionCommon of the serving cell if provided or sl-TDD-Config provided by PSBCH or higher layer parameter sl-TDD-Configuration if provided TDD-UL-DL-ConfigCommon, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
<Unchanged part is omitted>


In Rel-16 NR sidelink, it is supported that LTE Uu controlling NR sidelink. In this case, it would be possible the case when the NR sidelink is operated in LTE TDD carrier. In LTE TDD system, there are 7 TDD patterns with 10ms periodicity. Since IE TDD-UL-DL-ConfigCommon can indicate up to two DL-to-UL switching, some modification would be needed to express LTE TDD patterns. To be specific, LTE TDD patterns allows both DL-to-UL switching and UL-to-DL switching within a pattern period (5ms or 10ms). On the other hand, NR TDD pattern allows only one DL-to-UL switching within a pattern period, and up to two patterns are supported. When the TDD pattern indication starts from the first subframe of SFN0, it may need to support three patterns to express all the LTE TDD patterns. For instance, LTE TDD UL-DL configurartion#6 (“DSUUUDSUUD”) can be divided into three patterns such as “DSUUU”, “DSUU”, and “D”. Alternatively, it can be considered that the TDD pattern indication can starts from another subframe of SFN0 by applying a certain slot offset. For instance, LTE TDD UL-DL configurartion#6 (“DSUUUDSUUD”) can be expressed by two patterns such as “DDSUUU” and “DSUU”, and the first slot of these two pattern is 10th subframe of a frame. On the other hand, other LTE TDD patterns could be expressed by IE TDD-UL-DL-ConfigCommon with minor modification. For instance, LTE TDD UL-DL configurartion#1 (“DSUUDDSUUD”) can be expressed by two patterns such as “DSUU” and “D”. LTE TDD UL-DL configurartion#5 (“DSUDDDDDDD”) can be expressed by two patterns such as “DSU” and “DDDDDDD”. In this case, the periodicity of 7ms needs to be further supported. 
In summary, IE TDD-UL-DL-ConfigCommon can indicate LTE UL-DL configuration#0, 1, 2, 3 without any modification. IE TDD-UL-DL-ConfigCommon can indicate LTE UL-DL configuration#4, 5 with adding more supportive periodicities (e.g 6ms, 7ms). To express LTE UL-DL configuration#6, it would require a number of changes on IE TDD-UL-DL-ConfigCommon.
Proposal 8: Rel-16 NR sidelink supports NR sidelink operation in LTE TDD carrier if the LTE UL-DL configuration is #0, #1, #2, or #3. 
The notation  is used for a resource pool configuration, TRIV interpretation, resource reservation, and resource allocation of SL configured grant. However, each discussion is made with different interpretation on . First of all, in a resource pool configuration, each slot of  may or may not be included in a resource pool. In other words, it represents the set of slots before applying the bitmap. On the other hand,  is assumed that the set of slots included in a resource pool for TRIV interpretation, resource reservation, and resource allocation of SL configured grant. Otherwise, resource pool configuration needs to ensure that all the PSSCH slots indicated by TRIV or resource reservation period are parts of a resource pool. In those points of views, it would be necessary to align the definition of  to be the set of slots belongs to a resource pool. In other words,  should be outcome of resource pool configuration after applying the bitmap. 
Proposal 9: The notation  is defined to be the set of slots belongs to a sidelink resource pool after applying the bitmap of the resource pool configuration. 

1.3. PSCCH design
Precoder granularity for PSCCH is not yet determined. Considering that PSCCH is mapped on consecutive PRBs and PSCCH coverage, it would be beneficial to use wideband precoding for PSCCH in terms of UE complexity and the detection performance.
Proposal 10: Precoder granularity of PSCCH is the same as the number of PRBs for the PSCCH.
Proposal 11: Adopt following TP for TS38.211:
	8.2.4	Antenna ports
An antenna port is defined in clause 4.4.1. 
The following antenna ports are defined for the sidelink:
-	Antenna ports starting with 1000 for PSSCH
-	Antenna ports starting with 2000 for PSCCH
-	Antenna ports starting with 3000 for CSI-RS
-	Antenna ports starting with 4000 for S-SS/PSBCH
-	Antenna ports starting with 5000 for PSFCH
For DM-RS associated with a PSBCH, the channel over which a PSBCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within a S-SS/PSBCH block transmitted within the same slot, and with the same block index according to clause 8.4.3.1.
For DM-RS associated with a PSSCH, the channel over which a PSSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same frequency resource as the scheduled PSSCH and in the same slot.
For DM-RS associated with a PSCCH, the channel over which a PSCCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within resources as the scheduled PSCCH, in the same slot.



According to the UE procedure related to PSSCH, there are two aspects: one is the UE procedure for transmitting PSSCH, and the other is the UE procedure for receiving PSSCH. On the other hand, in the latest version of the NR specification, it seems that the UE procedure for receiving PSCCH is missing. For the UE procedure for receiving PSCCH, it needs to define how to manage blind decoding for PSCCH with respect to spatial multiplexing of PSCCH as well. In LTE V2X, the maximum number of BDs and PRBs are determined based on the higher layer parameter, and it is up to UE implementation which PSCCH candidates will be monitored by a UE. At the same time, systematic dropping of PSCCH shall be avoided. According to UE capability discussion for NR sidelink [2], it is agreed that the maximum number of BDs is provided by UE capability signaling between floor(N_RB/10) and 2*floor(N_RB/10) where N_RB is the channel bandwidth size. Since up to 3 PSCCH candidates can share the same PSCCH resource, depending on the number of sub-channels in a resource pool, it would not be always possible that a UE monitors all the PSCCH candidates in a slot. In this case, UE can decide which PSCCH candidate will be monitored as in LTE V2X. 
Proposal 12: Capture UE procedure for receiving PSCCH in TS 38.213 as in following TP for TS38.213:
	16.4A  UE procedure for receiving PSCCH
For each PSCCH resource configuration, a UE configured by higher layers to detect SCI format 1-A on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource configuration. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate. The UE shall not assume any value for the "Reserved bits" before decoding a SCI format 1-A. 
The UE upon detection of SCI format 1-A on PSCCH can decode SCI format 2-A or SCI format 2-B on PSSCH according to the detected SCI format 1-A, and associated PSSCH resource configuration configured by higher layers.



1.4. PSSCH and PSSCH DMRS design
In Rel-16 NR sidelink, 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation is supported with normal CP and only 14-symbol is mandatory for a dedicated carrier. In addition, the position(s) of the PSSCH DMRS symbols is given by the duration of the scheduled resources for transmission of PSSCH (i.e, l_d = 6, 7, 8, …, 13 symbols (including AGC symbol)) and the associated PSCCH (i.e, 2 or 3 symbols). 
In case of ECP, a clarification is required for PSSCH DMRS pattern in time domain and supported SL symbol duration in a slot. For ECP, the maximum number of symbols in a slot is limited to 12. Next, regarding the minimum number of symbols in a slot, it would be beneficial to have half slot duration for the coexistence between Uu link and sidelink in a carrier as in normal CP case. In this case, the number of SL symbols in a slot for ECP can include 6. In those points of views, 6, 7, 8, ..., 12 symbols in a slot without SL-SSB for SL operation is supported with ECP. For a carrier dedicated for sidelink, it seems straightforward that only 12-symbol is used for ECP case. On the other hand, there is no 2-DMRS symbols pattern for l_d less than 6. In this case, it is preferable not to support additional PSSCH DMRS pattern for ECP.
Proposal 13: In Rel-16 NR sidelink with ECP, 
· Support 6,7, 8, 9,…, 12 symbols in a slot without SL-SSB for SL operation
· For a dedicated carrier, only 12-symbol is mandatory
· No additional PSSCH DMRS pattern is introduced
According to CR discussion for TS38.214 [3], it is still open issue whether FDM between PSCCH and PSSCH DMRS within a single sub-channel is supported when sub-channel size is less than 20 PRBs. In addition, according to the explicit agreement for PSSCH DMRS mapping, there is no such case when the PSSCH DMRS is not mapped on a certain PRBs in a symbol containing PSSCH DMRS as follows: 
	Agreements made in RAN1#99:
· (working assumption) PSSCH DMRS can be FDMed with PSCCH when the number of PSSCH DMRS symbols is larger than 1.
· In a symbol containing PSSCH DMRS, every RB used for PSSCH contains PSSCH DMRS.
· FFS whether one symbol PSSCH DMRS is supported


When the sub-channel size is 10 PRBs, the number of PRBs for PSCCH is 10 PRBs as well. In this case, there is no need to consider FDM between PSCCH and PSSCH DMRS within a single sub-channel. When the sub-channel size is 12, the number of PRBs for PSCCH is 10 PRBs or 12 PRBs. In this case, it is possible that the PSSCH DMRS is mapped on 2 PRBs in a single sub-channel. When the sub-channel size is 15, the number of PRBs for PSCCH is 10, 12, or 15 PRBs. Similarly, it is possible that the PSSCH DMRS is mapped on 3 or 5 PRBs in a single sub-channel. Meanwhile, considering possible PRG size used in NR Uu link, a UE can perform channel estimation by using DMRS REs mapped on 2 or 4 or scheduled PRBs (which can be 3 or 5 considering resource allocation type 1). In those points, there is no problem to support FDM between PSCCH and PSSCH DMRS within a single sub-channel regardless of the sub-channel size. On the other hand, when it is not supported that FDM between PSCCH and PSSCH DMRS within a single sub-channel, it could be problematic for 2nd SCI decoding. Since the PSSCH DMRS is used for channel estimation of the 2nd SCI, the lack of PSSCH DMRS would occur the 2nd SCI detection performance degradation. 
Observation 12: Considering PRB bundling and PRG size in NR Uu link, it is supported that a UE perform channel estimation by using DMRS REs mapped on a small number of PRBs (e.g. 2, 3, or 5). 
Observation 13: When FDM between PSCCH and PSSCH DMRS within a sub-channel is not supported, the detection performance of 2nd SCI would be degraded. 
Proposal 14: Adopt following TP for TS38.214.
	[bookmark: _Toc29673246][bookmark: _Toc29673387][bookmark: _Toc29674380][bookmark: _Toc36645611][bookmark: _Toc45810661]8.2.2	PSSCH DM-RS transmission procedure
The UE selects the DM-RS time domain pattern out of the patterns configured using the higher layer parameter TimePatternPsschDmrs for the resource pool on which the PSSCH is to be transmitted. If more than one DM-RS time domain pattern is configured, the selected pattern is indicated by the "DMRS pattern" field in the SCI format 0-1 associated with the PSSCH transmission.
If PSSCH DMRS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs. 



1.5. Sidelink PT-RS design
In NR Uu link, for a sequence generation for UL PT-RS, the value mapped on REs for the PT-RS is the same as the value for the DMRS of the corresponding PUSCH mapped on an RE with the same subcarrier index in the first DMRS position. In a similar manner, the PT-RS sequence can be derived by the sequence of the first PSSCH DMRS position at the same subcarrier position as shown in Figure 2. However, if the PSSCH DMRS is FDMed with the corresponding PSCCH as shown in Figure 3-(a), the sequence of the PSSCH DMRS is not available. In this case, the last PSSCH DMRS can be used to derive the sidelink PT-RS sequence as shown in Figure 3-(b). In other words, PT-RS sequence mapped on subcarrier k is the same as PSSCH DMRS sequence mapped on subcarrier k in the last PSSCH DMRS symbol position within a PSSCH symbol duration
[image: ]
Figure 2: Example of sequence generation for sidelink PT-RS (PSSCH DMRS not FDMed with 1st SCI). 
[image: ]
(a)
[image: ]
(b)
Figure 3: Example of sequence generation for sidelink PT-RS (PSSCH DMRS FDMed with 1st SCI). 
Proposal 15: For sidelink PT-RS, PT-RS sequence mapped on subcarrier k is the same as PSSCH DMRS sequence mapped on subcarrier k in the last PSSCH DMRS symbol position within a PSSCH symbol duration
Physical layer mapping of sidelink PT-RS reuses that of UL PT-RS. Meanwhile, according to the latest version of TS38.211, there is some error to fix. To be specific, when a UE decide the sidelink PT-RS symbol position, it needs to check whether each time interval with the size of the time domain density of the PT-RS overlaps with PSSCH DMRS position or not. This part needs to be resolved. 
Proposal 16: Adopt following TP for TS38.211:
	[bookmark: _Toc29230463][bookmark: _Toc36026722][bookmark: _Toc45107561]8.4.1.2	Phase-tracking reference signals for PSSCH
[bookmark: _Toc29230464][bookmark: _Toc36026723][bookmark: _Toc45107562]8.4.1.2.1	Sequence generation 
The precoded sidelink phase-tracking reference signal for subcarrier  on layer  is given by

where
-	antenna ports  or  associated with PT-RS transmission are given by clause 8.2.3 of [6, TS 38.214];
-	 is given by clause 8.4.1.1.1 at the last position of a DM-RS symbol.
[bookmark: _Toc29230465][bookmark: _Toc36026724][bookmark: _Toc45107563]8.4.1.2.2	Mapping to physical resources
The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PSSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.
The PSSCH PT-RS shall be mapped to resource elements according to
	

when all the following conditions are fulfilled
-	 is within the OFDM symbols allocated for the PSSCH transmission;
-	resource element  is not used for sidelink CSI-RS, PSCCH, nor DM-RS associated with PSSCH;
-	 and  correspond to 
The precoding matrix  is given by clause 8.3.1.4. 
The set of time indices  defined relative to the start of the PSSCH allocation is defined by
1. set and 
2. if any symbol in the interval   overlaps with a symbol used for DM-RS according to clause 8.4.1.1.3
<Unchanged part is omitted>



1.6. OFDM baseband signal generation
In NR Uu link, more than one BWP can be supported, and each BWP can have different numerology. When the OFDM baseband signal is generated, a certain offset is applied to ensure the center of all the resource grids with different sub-carrier spacing are aligned as in Figure 4. 
[image: ]
Figure 4: Example of alignment of center frequency of resource grids with different SCS. 
To be specific, resource gird with SCS  can be shifted such that its center is the same as that of resource grid with the largest configured subcarrier spacing. According to TS38.211, this alignment is done by offset . 
	[bookmark: _Toc19796407][bookmark: _Toc26459633][bookmark: _Toc29230281][bookmark: _Toc36026540][bookmark: _Toc45107379]5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS


The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by
	
where  at the start of the subframe, 


and

-	 is given by clause 4.2;

-	 is the subcarrier spacing configuration; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList. 


In case of NR sidelink, only one SL BWP is configured, therefore, only one SCS value will be (pre)configured. In this case, the offset  will be always 0. Considering that the sidelink resource is parts of cell-specific UL resources and switching delay between active UL BWP and SL BWP, it would be preferable that the resource grid of UL and resource grid of SL are aligned in boundary. However, depending on the value of  for UL, it is not always guaranteed that this alignment of resource grid between UL and SL. 
Observation 14: When resource grids of UL and SL are not aligned in PRB boundary, it will cause switching delay between active UL BWP and SL BWP even though these BWP have the same numerology. 
     In the current stage, it is not preferable to introduce new higher layer signaling to adjust frequency location of SL resource grid for alignment with UL resource grid. Next, a UE can consider UL resource grid with the largest configured SCS value for OFDM baseband signal generation for the alignment, but it would be not be possible for out-of-coverage UE. In other words, SL resource grid could be misaligned between in-coverage UE and out-of-coverage UE. In those points of view, for best effort, it can be considered that the network ensures the UL resource grid and SL resource gird are aligned in boundary. If there is no way to make the alignment between UL resource grid and SL resource grid for a given SCS, SL BWP will be deactivated. 
Proposal 17: A UE deactivates SL BWP when resource grid of sidelink and resource grid of uplink for a given SCS are not aligned in boundary or at center frequency. 

1.7. Miscellaneous
According to [4], some higher layer parameters are not yet completed. First of all, it needs to decide whether higher layer parameters for SL BWP will be UE-specific and/or cell-specific. In Rel-16, only one SL BWP is supported, so it would be desirable that these parameters are cell-specific. However, for forward compatibility, it would be acceptable that these parameters are UE-specific as well. 
Next, it needs to decide the details on offsetToCarrier-SL. In our understanding, this parameter is used to determine how to align different resource grid with different numerologies, and the value of offsetToCarrier-SL needs to be the same as offsetToCarrier for UL resource grid with SCS of SL BWP. In this point of view, it would be sufficient to (pre)configure offsetToCarrier-SL per cell. Considering forward compatibility especially for sidelink CA, it would be acceptable to allow UE-specific parameter for offsetToCarrier-SL in the perspective of signaling. 
Proposal 18: Update higher layer parameters as follows:
· Followings are UE-specific and/or cell-specific parameters:
· locationAndBandwidth-SL
· subcarrierSpcaing-SL
· cyclicPrefix-SL
· offsetToCarrier-SL is (pre)configured per cell as UE-specific and/or cell-specific parameter. 

Conclusions
In this contribution, some aspects of physical layer structure for NR V2X sidelink was discussed. Based on the above discussion, our proposals and observations are summarized as follows:
Observation 1: Considering that the reference number of PSSCH DMRS is used for TBS determination, in typical scenario, the PSSCH DMRS pattern will be changed across (re)transmissions for a TB. 
Observation 2: Considering that the beta offset is dynamically indicated by 1st SCI, the value of beta offset will be typically changed across (re)transmissions for a TB.
Observation 3: MCS table is designed so that (re)transmissions for a TB can change modulation order while spectral efficiency is kept constant. In this case, it would be too restrictive that the same MCS entry is always used across (re)transmissions for a TB
Observation 4: It is not guaranteed that (re)transmissions for a TB always use the same number of PSFCH symbols for TBS determination. 
Observation 5: It is not guaranteed that (re)transmissions for a TB always use the same number of layers for PSSCH transmission. 
Observation 6: In typical scenario, it is not guaranteed that the number of REs for 2nd SCI mapping except for gamma is the same across (re)transmissions for a TB.
Observation 7: The range of gamma values across (re)transmissions for a TB could be 0 to 11. 
Observation 8: For most cases, even though (re)transmissions of a TB have different value of gamma, the value of TBS would be kept constant. 
Observation 9: Even though different value of gamma or different value of N_RE is used across (re)transmissions for a TB, the same TBS could be indicated. 
Observation 10: In the description for resource pool configuration in TS38.214, the higher layer parameter name is wrongly captured. TDD-UL-DL-ConfigCommon is not a higher layer parameter but information element. 
Observation 11: Both higher layer parameter tdd-UL-DL-ConfigurationCommon and higher layer parameter sl-TDD-Configuration have TDD-UL-DL-ConfigCommon as IE (information element). 
Observation 12: Considering PRB bundling and PRG size in NR Uu link, it is supported that a UE perform channel estimation by using DMRS REs mapped on a small number of PRBs (e.g. 2, 3, or 5). 
Observation 13: When FDM between PSCCH and PSSCH DMRS within a sub-channel is not supported, the detection performance of 2nd SCI would be degraded. 
Observation 14: When resource grids of UL and SL are not aligned in PRB boundary, it will cause switching delay between active UL BWP and SL BWP even though these BWP have the same numerology. 

Proposal 1: Do not support any further modification on TBS determination for Rel-16 NR sidelink. 
Proposal 2: RAN1 decides how to determine the number of REs for 2nd SCI mapping and PT-RS pattern when MCS entry with coding rate reserved.
Proposal 3: For the 2nd-stage SCI mapping, the starting symbol index is the first PSSCH DMRS symbol indicated by the corresponding the 1st-stage SCI regardless of the first PSSCH DMRS symbol is punctured or not. 
Proposal 4: For NR sidelink, the approximate data rate is computed as follows:
· 
· wherein
·  is a SCS of SL BWP.
· TBS is the total maximum number of SL-SCH transport block bits within a slot as derived from TS38.214 based on 
· the UE supported maximum MIMO layers, the maximum modulation order, and number of PRBs based on the bandwidth of the SL carrier according to indicated UE capabilities. 
· the minimum PSCCH overhead, and the minimum PSSCH DMRS density of the SL carrier according to (pre)configuration(s) of resource pool(s) in the SL carrier.
· the minimum 2nd SCI overhead of the SL carrier according to (pre)configuration(s) of resource pool(s) in the SL carrier.
· Minimum values of beta offset, gamma offset are used
· MCS entry associated the total maximum number of SL-SCH transport block bits is used
· The maximum number of resource pool size in frequency domain in the SL carrier is used. 
Proposal 5: To derive the set of slots which can belongs to a resource pool, the TDD pattern is derived as follows:
· For in-coverage UE, 
· If the UE is provided tdd-UL-DL-ConfigurationCommon, the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell is used.
· For out-of-coverage UE,
· If the UE has a selected SyncRef UE, 
· sl-TDD-Config provided by the received PSBCH is used.
· Else
· If the UE is provided sl-TDD-Configuration, the higher layer parameter sl-TDD-Configuration provided by pre-configuration is used. 
Proposal 6: The number of slots derived based on the TDD pattern is a multiple of w, where w is the granularity of the TDD pattern indication in PSBCH for a given combination of periods of the TDD pattern. 
Proposal 7: Adopt following TP for TS38.214.
	· 8	Physical sidelink shared channel related procedures
A UE can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be for transmission of PSSCH, as described in Clause 8.1, or for reception of PSSCH, as described in Clause 8.3 and can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2.
In the frequency domain, a sidelink resource pool consists of numSubchannel contiguous sub-channels. A sub-channel consists of subchannelsize contiguous PRBs, where numSubchannel and subchannelsize are higher layer parameters.
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each w consecutive slot group of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols in each slot are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfiguraionCommon of the serving cell if provided or sl-TDD-Config provided by PSBCH or higher layer parameter sl-TDD-Configuration if provided TDD-UL-DL-ConfigCommon, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
<Unchanged part is omitted>


Proposal 8: Rel-16 NR sidelink supports NR sidelink operation in LTE TDD carrier if the LTE UL-DL configuration is #0, #1, #2, or #3. 
Proposal 9: The notation  is defined to be the set of slots belongs to a sidelink resource pool after applying the bitmap of the resource pool configuration. 
Proposal 10: Precoder granularity of PSCCH is the same as the number of PRBs for the PSCCH.
Proposal 11: Adopt following TP for TS38.211:
	8.2.4	Antenna ports
An antenna port is defined in clause 4.4.1. 
The following antenna ports are defined for the sidelink:
-	Antenna ports starting with 1000 for PSSCH
-	Antenna ports starting with 2000 for PSCCH
-	Antenna ports starting with 3000 for CSI-RS
-	Antenna ports starting with 4000 for S-SS/PSBCH
-	Antenna ports starting with 5000 for PSFCH
For DM-RS associated with a PSBCH, the channel over which a PSBCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within a S-SS/PSBCH block transmitted within the same slot, and with the same block index according to clause 8.4.3.1.
For DM-RS associated with a PSSCH, the channel over which a PSSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same frequency resource as the scheduled PSSCH and in the same slot.
For DM-RS associated with a PSCCH, the channel over which a PSCCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within resources as the scheduled PSCCH, in the same slot.


Proposal 12: Capture UE procedure for receiving PSCCH in TS 38.213 as in following TP for TS38.213:
	16.4A  UE procedure for receiving PSCCH
For each PSCCH resource configuration, a UE configured by higher layers to detect SCI format 1-A on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource configuration. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate. The UE shall not assume any value for the "Reserved bits" before decoding a SCI format 1-A. 
The UE upon detection of SCI format 1-A on PSCCH can decode SCI format 2-A or SCI format 2-B on PSSCH according to the detected SCI format 1-A, and associated PSSCH resource configuration configured by higher layers.


Proposal 13: In Rel-16 NR sidelink with ECP, 
· Support 6,7, 8, 9,…, 12 symbols in a slot without SL-SSB for SL operation
· For a dedicated carrier, only 12-symbol is mandatory
· No additional PSSCH DMRS pattern is introduced
Proposal 14: Adopt following TP for TS38.214.
	8.2.2	PSSCH DM-RS transmission procedure
The UE selects the DM-RS time domain pattern out of the patterns configured using the higher layer parameter TimePatternPsschDmrs for the resource pool on which the PSSCH is to be transmitted. If more than one DM-RS time domain pattern is configured, the selected pattern is indicated by the "DMRS pattern" field in the SCI format 0-1 associated with the PSSCH transmission.
If PSSCH DMRS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs. 


Proposal 15: For sidelink PT-RS, PT-RS sequence mapped on subcarrier k is the same as PSSCH DMRS sequence mapped on subcarrier k in the last PSSCH DMRS symbol position within a PSSCH symbol duration
Proposal 16: Adopt following TP for TS38.211:
	8.4.1.2	Phase-tracking reference signals for PSSCH
8.4.1.2.1	Sequence generation 
The precoded sidelink phase-tracking reference signal for subcarrier  on layer  is given by

where
-	antenna ports  or  associated with PT-RS transmission are given by clause 8.2.3 of [6, TS 38.214];
-	 is given by clause 8.4.1.1.1 at the last position of a DM-RS symbol.
8.4.1.2.2	Mapping to physical resources
The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PSSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.
The PSSCH PT-RS shall be mapped to resource elements according to
	

when all the following conditions are fulfilled
-	 is within the OFDM symbols allocated for the PSSCH transmission;
-	resource element  is not used for sidelink CSI-RS, PSCCH, nor DM-RS associated with PSSCH;
-	 and  correspond to 
The precoding matrix  is given by clause 8.3.1.4. 
The set of time indices  defined relative to the start of the PSSCH allocation is defined by
1. set and 
2. if any symbol in the interval   overlaps with a symbol used for DM-RS according to clause 8.4.1.1.3
<Unchanged part is omitted>


[bookmark: _GoBack]Proposal 17: A UE deactivates SL BWP when resource grid of sidelink and resource grid of uplink for a given SCS are not aligned in boundary or at center frequency. 
Proposal 18: Update higher layer parameters as follows:
· Followings are UE-specific and/or cell-specific parameters:
· locationAndBandwidth-SL
· subcarrierSpcaing-SL
· cyclicPrefix-SL
· offsetToCarrier-SL is (pre)configured per cell as UE-specific and/or cell-specific parameter. 
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