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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution discusses some issues related to sidelink (SL) physical layer structure, based on the current 3GPP progress, including reference signals, resource pool, physical SL channels, etc.
2 Reference signals 
2.1 DMRS for PSSCH
In RAN1 #98 meeting, PSSCH DMRS has been discussed, and the following working assumption was achieved. 
	Agreements:
· (Pre-)configuration of one or more PSSCH DMRS pattern(s) in time domain per a resource pool is supported.
· Exact DMRS pattern is indicated by SCI
· FFS details, including whether or not to have the indication bit in case of one (pre)configured DMRS pattern
· For Mode 2, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
· FFS: case for Mode 1
· FFS: whether/how to use restrictions for choice of DMRS pattern 
· FFS on details on time-domain pattern
· FFS the number of possible DMRS patterns
Note: it is not intended to specify DM-RS based resource pool selection



Frequency-domain pattern of PSSCH DMRS
For the two Rel-15 PDSCH DMRS configuration types, DMRS configuration type 1 supports up to 8 antenna ports and mainly conquers severe frequency selective fading, while DMRS configuration type 2 focuses on MU-MIMO with maximum 12 antenna ports supported. Supporting only one of the frequency-domain patterns can save signaling overhead. As MU-MIMO is not a main target in NR Rel-16 V2X, we suggest that support only configuration type 1.
Proposal 1: Only Rel-15 PDSCH DMRS configuration type 1 is reused for frequency-domain pattern of PSSCH DMRS.
Time-domain pattern of PSSCH DMRS
As agreed in RAN1#98, one or more PSSCH-DMRS patterns can be configured for a resource pool. In case of Mode-2, the method of choosing PSSCH-DMRS pattern can be fully relied on implementation. For example, UE can make decision based on parameters like speed/SCS/CQI etc. There is no need to specify which parameter(s) could be utilized for determination of PSSCH-DMRS pattern, nor how to use these parameters. Besides, for the special case with only one PSSCH-DMRS pattern for a resource pool, the related indication field should no longer exist for reducing signaling overhead.
In Mode-1, we generally have 2 basic options for the choice of PSSCH-DMRS pattern:
[bookmark: OLE_LINK6][bookmark: OLE_LINK9]Option-1: gNB determines the PSSCH-DMRS pattern, and conveys this information via DCI (further conveyed in SCI)
· Pro: gNB can have a global optimized scheduling strategy which could well handle different UE’s transmission in spatial domain, and can be beneficial for reducing mutual interference.
· Con: As CSI report to gNB is not supported in Rel-16, gNB may have difficulty to determine PSSCH-DMRS pattern. Latency due to the round-trip information exchange between gNB and Tx-UE; 
Option-2: Tx-UE determines the PSSCH-DMRS pattern, and convey this information via SCI
· Pro: less latency; less overhead in DCI (field related to sidelink PSSCH-DMRS pattern can be saved)；Suitable in Rel-16 for no CSI report transmitted to gNB, and FFS in Rel-17 when supported.
· Con: Local optimized choice of PSSCH-DMRS pattern.
From our perspective, option-2 should be supported in Rel-16 and option-1 is left to be FFS.
Proposal 2: No need to specify which kind of parameter(s) can be used for determining sidelink PSSCH-DMRS pattern.
Proposal 3: In Rel-16, sidelink UE can itself determine PSSCH-DMRS pattern. FFS whether gNB can determine PSSCH-DMRS pattern in Rel-17.
2.2 DMRS for PSCCH
In RAN1-#98bis, we have reached the following agreements on PSCCH. The frequency pattern of PSCCH is finalized, while its time domain pattern is still under discussion.
	Agreements:
· PSCCH for 1st stage SCI with 2 and 3 symbols is supported in Rel-16. 
· FFS: other length(s) of symbols (e.g., all symbols)
· The number of symbols above excludes AGC symbols if any
· The number of PSCCH symbols is explicitly (pre-)configured per Tx/Rx resource pool
Agreements:
· Rel-15 NR PDCCH DMRS pattern is reused for PSCCH DMRS pattern.	
· For frequency-domain pattern for PSCCH DMRS, reuse Rel-15 NR PDCCH DMRS, i.e., comb-4 fixed RE mapping for PSCCH DMRS.
· (Working assumption) For time-domain pattern for PSCCH DMRS, every symbol of PSCCH has PSCCH DMRS REs.
· FFS: how to initialize DMRS sequence generator



Time-domain pattern of PSCCH DMRS
For time domain pattern of PSCCH DMRS, if the number of symbols for PSCCH is up to 3 OFDM symbols, it is better to reuse the time-domain pattern of Rel-15 NR PDCCH DMRS, i.e., DMRS is mapped on all the OFDM symbols of a given PSCCH candidate. It is still under discussion whether to support other lengths of PSCCH, such as all symbols. If the number of symbols for PSCCH is more than 3 OFDM symbols and meanwhile we limit the number of symbol with DMRS, some extra work is necessary to determine which of these PSCCH symbols could be located with DMRS. This is definitely not the case we want to see in Reno. Therefore, we propose to confirm the working assumption and leave the discussion of other values for length of PSCCH to Rel-17.
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Proposal 4： Confirm the working assumption “For time-domain pattern for PSCCH DMRS, every symbol of PSCCH has PSCCH DMRS REs”
Proposal 5：The support for other length(s) of PSCCH symbols except 2 and 3 could be left for further study in Rel-17.
2.3 [bookmark: OLE_LINK7]PT-RS
In email discussion, two down-selection issues concerning PT-RS are going to be done.
	[bookmark: OLE_LINK8][bookmark: OLE_LINK14]RB offset is down-selected in RAN1#99.
· [bookmark: OLE_LINK17]Alt 1. Fixed as 0.
· Alt 2. Determined based on L1 destination ID.
· Alt 3. Determined based on L1 source ID.
· Alt 4. Determined based on CRC of PSCCH.

  Association with one or two of the DMRS port(s) is used, down select in RAN1#99 among:
· Alt 1. The number of PT-RS antenna ports is the same as the number of DMRS antenna ports. 
· Alt 2. The number of PT-RS antenna ports and the association between DM-RS port and PT-RS port are (pre)configured.
· Alt 3. One PT-RS port is supported and the PT-RS port is associated with the lowest DMRS port index.


[bookmark: OLE_LINK10]In Uu link, RB level offset of PT-RS is determined by RNTI. For sidelink, we support Alt.1 where a fixed value is used for RB offset. Meanwhile, for the other three alternatives, they may not be suitable for all types of communications, e.g., broadcast, etc. 
Currently in Rel-16 sidelink CSI report is quite simple, where only CQI and RI are supported. While on Uu link, LI report is solely designed for optimization of PT-RS which can indicate the best layer. We understand the intention of Alt.1 and Alt.2. They can offer better phase noise estimation performance without LI parameter. But if more layers are supported in Rel-17, it means more PT-RS (>2) are needed. The overhead of PT-RS is explosive and maybe unnecessary. Therefore, we support Alt.3 unless simulation results demonstrate the performance loss of arbitrarily allocate PT-RS port could lead significant performance loss under 2 ports case.
In email discussion, there is another conclusion “Sidelink PT-RS are not mapped to 1st stage SCI REs and SL CSI-RS REs”. From our perspective, the 2nd SCI is also crucial and cannot be punctured/rate matched by sidelink PT-RS. We need to re-investigated this conclusion by taking 2nd SCI into account.
[bookmark: OLE_LINK11]Proposal 6：For PT-RS RB offset, support Alt1: Fixed as 0. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Proposal 7：For association between DMRS antenna port and PT-RS antenna port, support Alt3: One PT-RS port is supported and the PT-RS port is associated with the lowest DMRS port index.
Proposal 8：Sidelink PT-RS are not mapped to SCI REs and SL CSI-RS REs, e.g., 1st SCI and 2nd SCI.
2.4 CSI-RS
In RAN1-#98bis, the following agreements concerning CSI-RS have been made:
	Agreements:
· Resource mapping of SL CSI-RS is performed by using one SL CSI-RS pattern in an RB, where the possible patterns in an RB are a subset of NR Uu CSI-RS time-frequency/CDM resource mapping patterns in an RB
· The subset is to be pre-defined by spec 
· FFS how the one pattern is determined (but not part of SCI)
· FFS which subset
Agreements:
· SL CSI-RS is transmitted by a UE only if: 
· when the corresponding PSSCH is transmitted (as agreed before) by the UE, and,
· when SL CQI/RI reporting is enabled by higher layer signaling, and when enabled, if the corresponding SCI by the UE triggers the SL CQI/RI reporting



The frequency density of Uu CSI-RS is 1/2, 1 or 3. Specifically, for single port all the three values are supported, while for double ports case only 1/2 and 1 are supported. If we consider to reuse all the CSI-RS frequency patterns, some similar issue encountering for DMRS may be discussed. For instance, it is up to gNB or UE to decide the CSI-RS frequency pattern or which kinds of parameters could be a guidance. Considering the high speed scenario in V2X, our preference is to choose the maximum frequency density for sidelink CSI-RS, e.g., density=3 for X=1 and density=1 for X=2, where X stands for the ports# of CSI-RS.
The time domain pattern of Uu CSI-RS is very flexible and can be started at any symbol. We can directly reuse the Uu method.
Proposal 9：Support the following setting for frequency density of sidelink CSI-RS：
· density=3 for X=1 
· density=1 for X=2
Proposal 10：Reuse the time domain pattern and indication of Uu CSI-RS for Sidelink CSI-RS.
3 Resource pool
The following agreements about resource pool have been achieved in previous meetings.
	RAN1 Ad-hoc 1901
Agreements:
· For time domain resources of a resource pool for PSSCH, 
· Support the case where the resource pool consists of non-contiguous time resources
· FFS details including granularity
· For frequency domain resources of a resource pool for PSSCH, 
· Down select following options:
· Option 1: The resource pool always consists of contiguous PRBs
· Option 2: The resource pool can consist of non-contiguous PRBs
RAN1 #96
Agreements:
· For the operation regarding PSSCH, a UE performs either transmission or reception in a slot on a carrier.
· NR sidelink supports for a UE:
· A case where all the symbols in a slot are available for sidelink.
· Another case where only a subset of consecutive symbols in a slot is available for sidelink
· Note: this case is not intended to be used for the ITS spectra, if there is no forward-compatibility issue. Finalize in the WI phase whether there is such an issue or not
· The subset is NOT dynamically indicated to the UE
· FFS the supported slot configuration(s)
· FFS whether/how to operate it in partial coverage scenarios
RAN1 #98
Agreements: 
· In physical layer perspective, a (pre-)configured resource pool can be used for all of unicast, groupcast, and broadcast for a given UE. 
· There is no (pre-)configuration to inform which cast types are used for the resource pool.
RAN1 #98bis
Agreements:
· A slot is the time-domain granularity for resource pool configuration.
· To down-select:
· Alt 1. Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity
· Alt 2. Slots for a resource pool is (pre-)configured, where the slots are applied with periodicity.
· FFS: signaling details
· FFS: how to apply the above bitmap signaling, e.g., to all slots or only to a set of slots
· FFS: symbols for sidelink in the slot, how to indicate for the case when not all symbols are for SL
Agreements:
· Support {10, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.
· FFS other values (e.g., 4, 5, 6, etc.)
· One value of the above set is (pre)configured for the sub-channel size for the resource pool.
· Size of PSCCH: X
· X  N, where N is the number of PRBs of the subchannel
· X is (pre)-configurable with values FFS, X



3.1 Time domain of resource pool
Regarding to time resources available for sidelink, both the cases of “full” slot and “partial” slot have been agreed in RAN1 #96 meeting. However, the supported slot configurations are still FFS. 
At least UL resources can be used for NR SL. The main issue is whether NR Uu “flexible” resources can be used. If “flexible” slots/symbols are not supported for use of SL, the available number of SL slots/symbols will be limited, especially when NR Uu “DL-flexible-UL” pattern contains many “flexible” symbols, leading to an increased latency of NR V2X services. On the other hand, it is not a good choice to reduce the number of “flexible” symbols in Uu to improve SL performance, since it will impose strict constraints on NR Uu scheduling and deteriorate performance of Uu link. In this sense, support of “flexible” slots/symbols is beneficial. Considering the flexible NR frame structure, we suggest that NR SL slot structure is based on cell specific DL/UL assignment (i.e., tdd-UL-DL-ConfigurationCommon) semi-statically configured. In LTE, 3-bit “tdd-ConfigSL” is included in MIB-SL-V2X to indicate UL/DL subframe configuration where all of the seven LTE uplink-downlink configurations plus FDD UL can be covered. Similarly, the configuration information in tdd-UL-DL-ConfigurationCommon can be indicated to the UE(s) by SL MIB or SL SIB or PC5 RRC. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Proposal 11: NR supports SL transmission/reception in cell-specific “UL” and “flexible” resources based on tdd-UL-DL-ConfigurationCommon.
Regarding the time domain granularity of resource pool configuration, at least slot granularity should be supported for both dedicated carrier and licensed carrier. For licensed carrier, considering self-contained slot structure in NR Uu and inevitable TDM between SL and UL, partial slot granularity should be also supported. 
Proposal 12: 
· Regarding the time domain granularity of resource pool configuration,
· For licensed carrier, both partial slot and full slot granularity are supported.
· For dedicated SL carrier, at least full slot granularity is supported.
Furthermore, the resource pool configuration of time domain resources could use the bitmap indication manner in LTE V2X as a starting point. Here, we consider slot-level bitmap indication. 
For slot-level bitmap indication, in a bitmap, a bit “1” means that the corresponding slot is included in the resource pool. Specifically, if the slot does not contain DL symbols, all the symbols in the slot are included in the resource pool; otherwise, only UL and flexible symbols in the slot are included in the resource pool, as shown in Fig. 1. 


Figure 1. Slot-level bitmap indication
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 13: For resource pool configuration, support slot-level bitmap indication, where bit “1” means that all the “UL” and “flexible” symbols in the corresponding slot is included in the resource pool.
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]For slot configuration of resource pool, there are two alternatives proposed in RAN1-#98bis. The Alt.1 inherits the ideas from LTE V2X/D2D and already shown to be effective and flexible. Meanwhile, the Alt.2 seems to be the SFI-like structure which needs to define a slot table first. Considering the limited time, our preference is to support Alt.1.  
Proposal 14: Support Alt 1: Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
4 Physical SL channels
4.1 PSCCH 
4.1.1 Two-stage SCI
In RAN1 #98, we have the following agreement:
	Agreements:
· Support 1st stage SCI in PSCCH in one subchannel only. 
· Within one subchannel, there is at most one 1st stage SCI, except for spatial re-use
· For RE mapping of the 2nd stage SCI, frequency-first mapping within the PSSCH is used. To down-select:
· Alt 1. The REs for the 2nd SCI are not interlaced with (localized in) PSSCH data RE.
· Alt 1-1. only RBs in the subchannel having the corresponding 1st stage SCI can be possibly used for mapping the 2nd stage SCI
· Alt 1-2. only RBs in the all sub-channels for the scheduled PSSCH can be possibly used for mapping the 2nd stage SCI.
· Alt 2. The REs for the 2nd stage SCI can be interlaced with (distributed in) PSSCH data RE.
· Whether to allow mapping with the same symbol of PSSCH DMRS
· For modulation order of the 2nd stage SCI, to down-select:
· Alt 1. Fixed as QPSK
· Alt 2. Same as PSSCH
· The same PSSCH DM-RS port(s) is used for transmitting the 2nd stage SCI.
· When PSSCH is 2-layer, FFS how to map the 2nd stage SCI modulation symbols to the two layers, to down-select:
· Alt 1: when PSSCH is 2-layer, the same modulation symbol of the 2nd stage SCI is mapped to the two layers
· Alt 2: when PSSCH is 2-layer, different modulation symbols of the 2nd stage SCI are mapped to the two layers
· A combination thereof
Agreements:
· The 2nd stage SCI is carried within the resource of the corresponding PSSCH.
· Scrambling operation for the 2nd stage SCI is applied separately with PSSCH



The 2nd SCI can re-use the DMRS of PSSCH which is more spectrum efficient than introducing additional DMRS. Similar to the UCI piggyback procedure in Uu link, the 2nd SCI is preferred to be placed aside DMRS RE(s)/symbol(s). Besides, the DMRS symbol may not fully utilize all the REs within that symbol. Take DMRS configuration type 1 as an illustration shown in Figure 2, if only antenna ports 2/3 are mapped with DMRS REs, then nearly half of REs in DMRS symbols are vacant. In Uu transmission, all the un-utilized REs can be indicated via DCI to inform whether they can be used for PDSCH or not. The un-utilized REs within DMRS symbols are possible to be used by PSSCH or the 2nd SCI transmission.
For RE-mapping, our preference is Alt. 2 which comes from the UCI piggyback procedure in Uu link. Alt.2 has already been proven to be effective and requires less specification effort for sidelink. Furthermore, allowing 2nd SCI mapped in the DMRS symbol can avoid discontinuity and reduce the processing time of 2nd SCI. Therefore, the MCS used for 2nd SCI should be the same as PSSCH so as to avoid IBE issue.  

 
Figure 2. Illustration of the 2nd SCI RE mapping
Proposal 15: The 2nd SCI should be placed aside DMRS RE(s)/symbol(s).
Proposal 16: The REs not used in DMRS symbols should be utilized for PSSCH and/or the 2nd SCI. 
Proposal 17: For RE mapping, we support Alt.2: The REs for the 2nd stage SCI can be interlaced with (distributed in) PSSCH data RE.
Proposal 18: The modulation order of the 2nd stage SCI should be the same as PSSCH.

Indication for 2nd-stage SCI
It is concluded that “After decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage.” Thus, it is necessary to obtain the decoding information of 2nd-stage SCI, such as aggregation level, time/frequency domain resource, format, payload size, et al. These decoding information can be indicated either explicitly or implicitly. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]If indicated explicitly, at least one of the above mentioned decoding information should be included in the 1st-stage SCI field, such as “time/frequency resource allocation of 2nd-stage SCI”. It is possible to indicate either “format of 2nd-stage SCI” or “payload size of 2nd-stage SCI” in case of one-to-one mapping between format and payload size. Anyway, explicit indication will increase the payload size of 1st-stage SCI, thus not preferable. 
If the above mentioned decoding information is indicated implicitly altogether, some association or (pre) configuration is needed. Since layer-1 destination ID can be used to distinguish cast type, and cast type can be used to identify the SCI format, if one SCI format is associated with one time/frequency resource configuration (i.e., number of symbols and number of RBs) in a resource pool and one SCI format corresponds to one payload size, the length of time/frequency domain resource and format/payload size of 2nd-stage SCI can be derived indirectly from the layer-1 destination ID. Furthermore, symbol offset and frequency offset between 1st-stage SCI/PSSCH scheduled by 1st-stage SCI and 2nd-stage SCI can be preconfigured to facilitate identifying the starting symbol and starting RB of the 2nd-stage SCI, as shown in Figure 3.


Figure 3. Implicit indication for 2nd-stage SCI. 
Proposal 19: The decoding information of 2nd-stage SCI should be indicated implicitly.
4.2 PSSCH
In RAN1 #96b meeting, the following working assumption was achieved related to multi-antenna transmission of PSSCH.
	Working assumption:
· Transmission of 1 TB with up to 2 layers in a PSSCH is supported.


In both Rel-15 and Rel-16 NR Uu, when the number of layers is no more than 4, only one codeword is used for codeword to layer mapping due to the following reasons. From the Tx point of view, single codeword can simplify the mapping of TBs to the physical resources. From the Rx point of view, it can help the Rx to decode faster and is benefit for low-latency applications. Although it was discussed to use two codewords when the number of layers is no more than 4 in Rel-16 NR Uu, this was considered due to channel characteristics for different TRPs from gNB may result in different MCS and ranks. However, if more layers (>4) are supported in Rel-17, then we can think about the possibility of introducing 2 TB. Anyway, in Rel-16 we prefer focusing on only one TB with up to 2 layers in a PSSCH
Proposal 20: 
· Confirm the working assumption “Transmission of 1 TB with up to 2 layers in a PSSCH is supported”.
· Do not support 2 TBs in a PSSCH in Rel-16. 
4.3 PSFCH
It has been agreed in RAN1 #97 meeting that a sequence-based PSFCH format with one symbol is supported with PUCCH format 0 as the starting point, as shown below. 
	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


In RAN1#98, we have the following agreements for handling PSFCH collision issue.
	Agreements:
· For Case 1 (PSFCH TX/RX overlap),
· Select PSFCH TX or RX based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation
· For Case 2 (PSFCH TX to multiple UEs),
· Select N PSFCH(s) transmissions based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.), up to UE implementation
· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE),
· FFS including whether to support multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2
· Send LS to RAN4 to ask the feasibility of simultaneous transmission of multiple PSFCH, and the maximum value of N if feasible (draft LS in R1-1909873, email approval till 9/5 – Hanbyul, LGE)
· Inform that no conclusion is made in RAN1 regarding whether the transmit power of PSFCH transmitted at the same time is the same or not when N>1.
· Including the current RAN1 agreement on PSFCH design


In email discussion, the following conclusion has been made:
	For the agreed sequence-based PSFCH format with one symbol (not including AGC training period),
  - 1 PRB is used.
  - at least 1 bit can be carried for the case of N=1
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]  - FFS: for the case of N=2, 4
Note: Each company is encouraged to discuss on how to handle AGC issue for the agreed sequence-based PSFCH format with one symbol (not including AGC training period) to decide whether/how to support 2-symbol PSFCH format.


Note that if only transmission of 1 TB in a PSSCH is supported, only 1 HARQ-ACK bit is needed for non-CBG case. Thus, only two sequences are sufficient for this sequence-based PSFCH format, rather than four sequences in PUCCH format 0. To simplify the design, it is better to use 1 PRB, same as that of PUCCH format 0. Furthermore, 2-symbol with a repetition of 1-symbol is likely to provide more reliability, which is very important in many V2X scenarios, thus should be supported. 
Besides, if CBG based HARQ feedback is supported, e.g. for large TB size, PUCCH format 2 can be reused. In this case, multiple PRBs are used, and the actual number of RBs should depend on the total number of feedback bits as well as the multiplexing situation (if any). 
For case 3, if multiple HARQ-ACK information can be multiplexed in one PSFCH, then sequence-based PUCCH is not a favorable solution and PUCCH format 2 seems to be a natural choice. Meanwhile, for case of N=2, 4, it is natural to support more HARQ-ACK bits in one PSFCH, e.g. 2 or 4 bits.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK18][bookmark: _GoBack]Proposal 21: Support an additional PSFCH format based on PUCCH format 2 (multiple RBs, 1-2 symbols), especially considering the possibility of multiplexing multiple HARQ-ACK bits within one PSFCH. 

6 Conclusions
The following conclusions are proposed:
Proposal 1: Only Rel-15 PDSCH DMRS configuration type 1 is reused for frequency-domain pattern of PSSCH DMRS.
Proposal 2: No need to specify which kind of parameter(s) can be used for determining sidelink PSSCH-DMRS pattern.
Proposal 3: In Rel-16, sidelink UE can itself determine PSSCH-DMRS pattern. FFS whether gNB can determine PSSCH-DMRS pattern in Rel-17.
Proposal 4： Confirm the working assumption “For time-domain pattern for PSCCH DMRS, every symbol of PSCCH has PSCCH DMRS REs”
Proposal 5：The support for other length(s) of PSCCH symbols except 2 and 3 could be left for further study in Rel-17.
Proposal 6：For PT-RS RB offset, support Alt1: Fixed as 0. 
Proposal 7：For association between DMRS antenna port and PT-RS antenna port, support Alt3: One PT-RS port is supported and the PT-RS port is associated with the lowest DMRS port index.
Proposal 8：Sidelink PT-RS are not mapped to SCI REs and SL CSI-RS REs, e.g., 1st SCI and 2nd SCI.
Proposal 9：Support the following setting for frequency density of sidelink CSI-RS：
· density=3 for X=1 
· density=1 for X=2
Proposal 10：Reuse the time domain pattern and indication of Uu CSI-RS for Sidelink CSI-RS. 
Proposal 11: NR supports SL transmission/reception in cell-specific “UL” and “flexible” resources based on tdd-UL-DL-ConfigurationCommon.
Proposal 12: 
· Regarding the time domain granularity of resource pool configuration,
· For licensed carrier, both partial slot and full slot granularity are supported.
For dedicated SL carrier, at least full slot granularity is supported.
Proposal 13: For resource pool configuration, support slot-level bitmap indication, where bit “1” means that all the “UL” and “flexible” symbols in the corresponding slot is included in the resource pool.
Proposal 14: Support Alt 1: Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
Proposal 15: The 2nd SCI should be placed aside DMRS RE(s)/symbol(s).
Proposal 16: The REs not used in DMRS symbols should be utilized for PSSCH and/or the 2nd SCI. 
Proposal 17: For RE mapping, we support Alt.2: The REs for the 2nd stage SCI can be interlaced with (distributed in) PSSCH data RE.
Proposal 18: The modulation order of the 2nd stage SCI should be the same as PSSCH.
Proposal 19: The decoding information of 2nd-stage SCI should be indicated implicitly.
Proposal 20: 
· Confirm the working assumption “Transmission of 1 TB with up to 2 layers in a PSSCH is supported”.
Do not support 2 TBs in a PSSCH in Rel-16.
Proposal 21: Support an additional PSFCH format based on PUCCH format 2 (multiple RBs, 1-2 symbols), especially considering the possibility of multiplexing multiple HARQ-ACK bits within one PSFCH. 
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