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Introduction
This contribution is modification of R1-1910841. Our view on physical layer structure for sidelink in NR V2X is described. 
Discussion
Relation between SL BWP and Uu BWP
SL BWP and Uu BWP should be independently configured in a carrier of licensed band and the linkage should be decoupled to reduce the design complexity especially considering dynamic BWP switching for Uu operation. Following Rel.15 NR framework, only one activated BWP in certain slot in a carrier should be used, so activated SL BWP and activated Uu BWP are TDMed for a UE. The merit of such approach is simpler design. Simultaneous activated Uu BWP and SL BWP would reduce the latency for both sidelink and Uu, but it introduces many other problems at least half duplex, intra-band emission, PAPR/CM. In the end the system performance may be even worse considering these new problems. Because of TDMed operation, from the frequency perspective, there is no restriction that SL BWP is located within Uu BWP. 
Proposal 1:  Activated SL BWP and activated Uu BWP are TDMed in a carrier for a UE. 
Proposal 2:  SL BWP is not necessary to restrict SL BWP is always within Uu BWP. 

For TDD, SL BWP is configured at least within semi-static UL symbols. Semi-static DL symbol cannot be used for SL BWP as it has the collision. SL BWP can be configured within semi-static flexible symbols is discussion point for mode 1, gNB can control the collision between dynamic DL symbol and sidelink usage in semi-static flexible symbol. Therefore, semi-static UL and semi-static flexible symbols can be used for SL BWP. For mode 2, only semi-static UL symbols can be used for SL to avoid half-duplex issue and SL BWP (and resource pool) is semi-static (pre-)configured. These are Tx pool configurations. For Rx pool, there is no need of such restriction as just to receive the signal based on the Tx pool configuration.
Proposal 3:  In TDD Tx resource pool, SL BWP is configured only within semi-static UL symbols and semi-static flexible symbols for mode 1 and only within semi-static UL symbols for mode 2. For Rx resource pool, no need of such restriction.

Time domain granularity of resource pool configuration
Followings are agreed for time domain granularity for resource pool.
	Agreements:
· [bookmark: _Hlk23933999]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



For configuration, our preference is to use bit map (alt.1). Although the bit map increases the signalling overhead of (pre-)configuration, compared with the traffic, (pre-)configuration signalling is relatively small and flexibility is more desirable for better resource adjustment between Uu and sidelink. In addition, this follows LTE design.
AGC and PSCCH would utilize 3 or 4 symbols. DL/UL switching, AGC, PSFCH and UL/DL switching would utilize 4 symbols. Some 2 or more symbols are used for DMRS without FDMed with data. Therefore, when the number of available symbol for sidelink is the order of less than 10, the symbol usable for PSSCH is very small. When usable symbols for sidelink is less, PSFCH is not configured for the slot are possible design to overcome this but the current fixed periodicity of PSFCH location over logical slots would not allow such operation. Therefore, we propose when the number of sidelink symbol is less than [10] symbols, this slot cannot be used for sidelink. Whether 10 symbols are good number or not should be revisited later in CR phase. 
For the case of available sidelink symbols in a slot is not same, our proposal is to use 2 bits for each slot of the bitmap for a resource pool (pre-)configuration. Then "00" indicate not used for sidelink for this slot. "01" indicate x1 symbols from the end of slot for sidelink for this slot. "10" indicate x2 symbols from the end of slot for sidelink for this slot. "11" indicate x3 symbols from the end of slot for sidelink for this slot. (Pre-)configuration also configure the value of x1, x2 and x3. The difference of the number of sidelink symbols for each slot can be (pre-)configured.
Proposal 4: Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
Proposal 5: The minimum number of sidelink symbols in a slot is [10]. 10 is working assumption to be revised.
Proposal 6: Which symbols in each slot can be used for the sidelink is signalled by bitmap of each slot is represented by 2 bits. Each 2 bits corresponds to how many sidelink symbols from the end of a slot and these are also (pre-)configuration.

PSCCH and PSSCH multiplexing
We propose following usage of option 3.
- In order to keep RB configuration or total transmit power constant, within a transmission including the symbol containing both PSCCH and PSSCH, PSD is constant over all REs. 
- For PSCCH, multiple antennas could be virtualized to 1 antenna port. Precoder granularly is REG bundle should be supported. We don't see the specific merit of same precoder over contiguous RBs (=wideband DMRS) for V2X usage. If it is supported, it should not be common to all Tx UEs in a Rx pool as there is no method to identify the difference from Rx UE side but the gain of wideband DMRS are channel dependent and to apply to all Tx UEs in the same resource pool is not desirable.
- For PSSCH, in case of two antennas, each antenna could be mapped to one port. In case of four antennas, the antennas are virtualized to 2 ports. If more antennas are supported, it can be realized in a same way based on implementation. 
Therefore, we propose following.
Proposal 7: To confirm the working assumption that, for multiplexing of PSCCH and PSSCH in a slot, Option 3 is supported.
Proposal 8 PSCCH is rank 1 with 1 port with virtualization. Precoder granularity is REG bundle.
Proposal 9: For PSSCH, based on different rank situation or number of antennas as well as agreements in WID, we propose following,
· Rank 1 is same implementation as PSCCH rank 1.
· Rank 2 based transmission is based on 2 ports. 
· Four Tx antennas are virtualized to 2 ports based on up to the implementation.

DMRS pattern for PSSCH
For Frequency domain of DMRS pattern, following is working assumption.
	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


The reason of type 2 supports is to maximize the number of orthogonal DMRS ports. For sidelink operation, even if larger number of orthogonal ports is specified, it cannot be used well especially for resource allocation mode 2. Therefore, our view is only DMRS configuration type 1 is sufficient. If both DMRS configuration type 1 and type 2 needs to be supported, which DMRS configuration type is used is (pre-)configured for a resource pool.
Proposal 10: DMRS configuration type 1 only is supported for PSSCH. If both DMRS configuration type 1 and type 2 needs to be supported, it is (pre-)configuration.
For time domain of DMRS pattern, following was agreed in RAN1#98.
	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 


Although it was agreed "(Pre-)configuration of one or more PSSCH DMRS pattern(s) in time domain per a resource pool", we would like to clarify it is per Rx resource pool specific. The reason is only part of Rx resource pool can be Tx pool for certain type of UE. If this configuration is Tx resource pool specific, how to interpret the indication bit of DMRS pattern needs to know where is Tx resource pool. If Tx pools are overlapped among different type of UEs, the Rx UE needs to have blind detection of DMRS pattern. Therefore, we propose to clarify PSSCH DMRS pattern(s) are Rx resource pool specific. As if DMRS pattern(s) are Rx resource pool specific is agreed, if only one (pre-) configured DMRS pattern, all PSCCH for this resource pool does not require the indication bit for PSSCH DMRS pattern(s). Therefore, the indication bit can be removed.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Proposal 11: (Pre-)configuration of PSSCH DMRS pattern(s) in time domain is per a Rx resource pool and not per Tx resource pool. In case one (pre)configured DMRS pattern, the indication bit in PSCCH is not required.

TBS determination
During the retransmission of the same TB, even if the resource allocation size in time and frequency is changed, the same TB size should be indicated. In NR release 15, TB size is determined by the available number of REs as the input i.e. frequency allocation and the number of allocated symbols. During the retransmission of the same TB, some transmissions of the same TB and SCI may be failed because of the channel condition or half-duplex issue. Therefore, based on each transmission of PSCCH+PSSCH, the same TB size needs to be able to be obtained for Rx UE.  
For frequency allocation, our view is, as discussed in [98b-NR-14], SCI has one frequency resource allocation field and 1 bit to distinguish between 1) initial transmission and retransmission(s) are the indicated frequency resource allocation or 2) initial transmission is single subchannel and the retransmission(s) are the indicated frequency resource allocation. Therefore, the TB size should be determined by the frequency resource allocation field. It means even when initial transmission is single sub-channel PSCCH+PSSCH, TB size is determined by the frequency resource allocation of the retransmission.
For time domain, the number of PSSCH symbol can vary slot to slot because of some of slots contain PSFCH and the symbol for PSSCH is reduced. In order to overcome this, the variation of PSSCH symbols should not be taken into account for TB size calculation. The symbol length of PSSCH varies further slot to slot in licensed band TDD operation because of sidelink available symbol varies further. In order to cover such cases, the number of symbols for TB determination should be (pre-)configured. 
In the TBS determination algorithm, more detail could be following. 
For the number of DMRS RE, NDMRSPRB , either of the design  1) varied based on the actual number of DMRS symbol or 2) set as zero are possible. The number of DMRS symbol would be usually constant over a TB transmission. Therefore, to use actual number of DMRS symbol would not have problem. The other alternative is to set zero and the possible DMRS overhead is taken into account for (pre-)configuration of the number of symbols.    
For the overhead NohPRB, this can be taken into account for (pre-)configuration of the number of symbols. Therefore, 0 is possible.
Proposal 12: TB size determination algorithm is basically reused except the required modification to indicate the same TB size among retransmission of the different time/frequency allocation.
Proposal 13: On the frequency domain, TB size is determined by the frequency allocation field in a SCI. This means when initial transmission is single sub-channel PSCCH+PSSCH, TB size is determined by the frequency resource allocation of the retransmission.
Proposal 14: On the time domain, TB size is determined by a (pre)configured number of symbols. It is expected to set the minimum number of symbols in a slot.


First stage SCI design
[bookmark: _Hlk23944873]In [98b-NR-10], followings are agreement and proposal for potential agreements by feature lead at the moment of this submission.
	Agreements:
· Support that the lowest PRB of a PSCCH is the same as lowest PRB of the corresponding PSSCH.
· FFS: Also support that the highest PRB of a PSCCH is the same as highest PRB of the corresponding PSSCH
Proposal for potential agreements
· For the starting symbol of PSCCH in a slot, 2nd SL symbol in the slot is used.
· FFS: which signal/channel(s) is mapped in the 1st SL symbol in the slot. It is not precluded to map certain portion of PSCCH to the 1st SL symbol in a slot.
· FFS: whether/how to support that PSSCH DMRS and PSCCH are mapped in the same OFDM symbol 
· If RAN1 decides to support mapping PSSCH DMRS and PSCCH in the same OFDM symbol, then this mapping within a single sub-channel is only supported for sub-channel sizes >= 20 PRBs.
·  Note: This might not have specification impact, pending the outcome of other discussions in RAN1#99.
· Note: This does not imply that PSSCH DMRS and PSCCH are mapped in the same OFDM symbol within the same sub-channel for other cases and within the different sub-channels.



To reduce the collision of PSCCH by the randomization of PSCCH, in addition to the lowest PRB of a PSCCH is the same as lowest PRB of the corresponding PSSCH, we propose also to support that the highest PRB of a PSCCH is the same as highest PRB of the corresponding PSSCH. 1 bit can indicate PSSCH allocation is from lowest subchannel with PSCCH or from highest subchannel with PSCCH. The properties of the design would be following. 
- Even such method is used, the number of blind decoding is not increased as the number of PSCCH channel estimation and blind decoding is determined when each subchannel is assigned to different UEs. Or actually the number of PSCCH channel estimation and blind decoding is reduced if the comparison is the case of multiple cyclic shift sequences for spatial reuse. Thanks to reduced collision rate of PSCCH, it may be possible not to have multiple cyclic shift sequences for spatial reuse. 
- In [98b-NR-14], reservation of the resource was discussed using 1 subchannel. If PSCCH is limited only to the lowest subchannel, the full assigned PSSCH needs always toward upper frequency. This reduce the flexibility of frequency allocation and the gain of reservation is reduced. 
- We propose PSCCH(1st stage SCI) spans a whole subchannel in 10, 15 or 20 PRBs case. For 25 or more PRB subchannel case, PSCCH span up to 20 PRBs. By such design, PSSCH can be contiguous PRB allocation, which is aligned with past agreement even from literally interpretation. 
For the starting symbol of PSCCH in a slot, we propose to confirm 2nd SL symbol in the slot is used. If such design is taken, for the PRB containing PSCCH, the first DMRS symbol could be located after PSCCH symbols. For the PRB not containing PSCCH, if the same DMRS symbol position is used for the PRB with PSCCH, the DMRS symbol position is too late. Two or three symbols of PSSCH needs to be sent before DMRS and it reduce the performance of PSSCH for high velocity case. To overcome this, DMRS symbol for PSSCH is located earlier symbol, i.e. DMRS symbol for PSSCH is FDMed with PSCCH symbol. In this case, the number of DMRS symbol variations is increased, which increase channel estimation complexity. As discussed in [98b-NR-10], for Rx UE, at least the case each subchannel of 10 PRBs is from different UEs and PSSCH DMRS positions are different on each subchannel need to be supported. If 10 and 15 PRB subchannel case does not support FDM between DMRS symbol for PSSCH and PSCCH, the complexity is same with the case of 10 PRB-subchannel is sent from different UEs. Not to support FDM between DMRS symbol for PSSCH and PSCCH for 10 and 15 PRB subchannel case is possible if PSCCH (1st stage SCI) spans a whole subchannel for 10 and 15 PRB subchannel case. To span a whole subchannel has the merit of above randomization of PSCCH frequency location with keeping contiguous PSSCH allocation. In addition to 10 and 15 PRBs subchannel case, we also propose PSCCH spans whole a subchannel for 20 PRB subchannel case as it may have certain frequency diversity until these numbers.
CORESET/Search space needs to define location of PSCCH in order to reuse NR Uu specification. As the aim of 2 stage SCI is to reduce the number of blind decoding, only one blind decoding per sub-channel is supported. This means almost equal to no search space.
Proposal X: In addition to the lowest PRB of a PSCCH is the same as lowest PRB of the corresponding PSSCH, to support that the highest PRB of a PSCCH is the same as highest PRB of the corresponding PSSCH. 
Proposal X: For 10, 15 and 20 PRBs subchannel size case, PSCCH (1st stage SCI) spans a whole subchannel for contiguous PSSCH allocation and reduced channel estimation effort for FDMed operation between PSCCH and DMRS for PSSCH. For subchannel size 25 and more, PSCCH spans only up to 20 PRBs to reduce the variation of PSCCH mapping pattern. 

Proposal 15: Only one blind decoding per a sub-channel. Only one CORESET per sub-channel.

Second stage SCI design
In RAN1#98b, followings were agreed for 2nd stage SCI.
	· 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



Our view is 2nd stage is sent as same as UCI mapping for PUSCH. This reduce the standardization effort and commonality with NR. UCI mapping for PUSCH has following properties and we propose to reuse them.
· Mapped starting on the first available non-DMRS symbol after the first DMRS symbol(s), regardless of number of DMRS symbols in PSSCH. If the first available non-DMRS symbol is not sufficient for 2nd stage SCI, 2nd stage SCI is mapped for the symbols before the first DMRS symbol for the PRB not containing 1st stage SCI. If these symbols before first DMRS symbol is still not enough, the 2nd available non-DMRS symbol after 1st DMRS is used.  
· For RE mapping of 2nd stage SCI, the REs for the 2nd stage SCI can be interlaced with (distributed in) PSSCH data RE (Alt2 in above) in order to have better frequency diversity. 

· UCI are mapped to all layers of the TB on PSSCH. We think alt 2 of different modulation symbol of the 2nd stage SCI are mapped to the two layers can be sufficient.
· To avoid the puncturing PT-RS.
· PSSCH is rate matched around 2nd stage SCI.
· Modulation order is same as PSSCH. When PSSCH is operated in higher modulation order, the channel is also good and to use higher modulation order would not be critical problem as same as NR UCI design.
On the 2nd SCI size in PSSCH, we propose to reuse the method used in HARQ-ACK bits for UCI mapping for PUSCH (defined subclause 6.3.2.4.1.1 of 38.212) for the simplicity except beta offset table is used from CSI because HARQ-ACK is repetition coding and CSI is Polar coding. The exact proposal is following. 
The number of coded modulation symbols per layer for 2nd SCI transmission, denoted as , is determined as follows:

where
-	is the number of 2nd SCI payload indicated by 1st SCI;
-	 is the number of CRC bits;
-	 is (pre-)configured value of beta_offset values. Table9.3-2 in TS38.213 for CSI is reused;
-	 is the scheduled bandwidth of the PSSCH transmission, expressed as a number of subcarriers. If one bit indication is carried in 1st stage SCI to distinguish the single sub-channel, is the number of subcarriers in one subchannel.;

-	 is the number of subcarriers in OFDM symbol  that carries PTRS, in the PSSCH transmission;

-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for, in the PSSCH transmission and  is the total number of OFDM symbols of the PSSCH, including all OFDM symbols used for DMRS;
-	for any OFDM symbol that carries DMRS of the PSSCH,;
-	for any OFDM symbol that does not carry DMRS of the PSSCH,  
-	 is the symbol index of the first OFDM symbol that does not carry DMRS of the PSSCH, after the first DMRS symbol(s), in the PSSCH transmission;
-	 is the code rate of the data part of PSSCH;
-	 is the modulation order of the PSSCH;
-	 is (pre)configured value.
Proposal 16: 2nd SCI design is same as UCI mapping on PUSCH. It means following properties.
· Mapped starting on the first available non-DMRS symbol after the first DMRS symbol(s), regardless of number of DMRS symbols in PSSCH. If not sufficient, the symbols before first DMRS symbol in PRB not containing 1st sage SCI is used. If still not sufficient, the 2nd available symbol after the first DMRS symbol are used.
· Mapped to distributed REs across PSSCH allocated RBs.
· UCI are mapped to all layers of the TB on PSSCH.
· To avoid the puncturing PT-RS.
· PSSCH is rate matched around 2nd SCI.
· Modulation order is same as PSSCH
Proposal 17: 2nd SCI size in PSSCH is determined as following. Similar to HARQ-ACK as UCI on PUSCH except beta offset table is for CSI on UCI.

where
-	is the number of 2nd SCI payload indicated by 1st SCI;
-	 is the number of CRC bits;
-	 is (pre-)configured value of beta_offset values. Table9.3-2 in TS38.213 for CSI is reused;
-	 is the scheduled bandwidth of the PSSCH transmission, expressed as a number of subcarriers. If one bit indication is carried in 1st stage SCI to distinguish the single sub-channel, is the number of subcarriers in one subchannel.;

-	 is the number of subcarriers in OFDM symbol  that carries PTRS, in the PSSCH transmission;

-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for, in the PSSCH transmission and  is the total number of OFDM symbols of the PSSCH, including all OFDM symbols used for DMRS;
-	for any OFDM symbol that carries DMRS of the PSSCH,;
-	for any OFDM symbol that does not carry DMRS of the PSSCH,  
-	 is the symbol index of the first OFDM symbol that does not carry DMRS of the PSSCH, after the first DMRS symbol(s), in the PSSCH transmission;
-	 is the code rate of the data part of PSSCH;
-	 is the modulation order of the PSSCH;
-	 is (pre)configured value.

SCI contents
The 1st SCI is to carry information related to demodulation and common information for broadcast/groupcast/unicast. The 2nd SCI is to carry the information specific to group or unicast. For broadcast, HARQ process ID and RV are not necessary. The RV can be obtained by retransmission index and the RV pattern could be (pre-)configured for a resource pool. For broadcast, not to have NDI is possible if transmission/retransmission is allowed only specific slot index to save SCI size. On the other hand, to have NDI also in broadcast has more flexibility on the number of retransmission. As discussed in [98b-NR-14], we propose 1 bit to distinguish between 1) initial transmission and retransmission are the indicated frequency resource allocation or 2) initial transmission is single subchannel and the retransmission is the indicated frequency resource allocation. 
More details on field information are shown in table 1 and table 2
Table 1 First SCI of two step SCI
	1st SCI
(Taking SCI format 1 in LTE as reference)
	Size of 1st SCI

	Priority
	Same as LTE 

	Resource reservation of time/frequency
	Full flexibility of time/frequency up to 3 resources according to [98b-NR-15] agreement. It can be 17 bits for W=16 and 19 bits for W=32 for the case of 10 subchannels in a resource pool.

	Frequency resource location 
	"Log2(the number of subchannel in a resource pool) + 1" bits. 1 bit used for upper or lower direction of the frequency allocation from PSCCH. 

	Flag to distinguish between 1) initial transmission and retransmission are the frequency resource allocation or 2) initial transmission is single subchannel and the retransmission is the frequency resource allocation.
	1 bit

	Modulation and coding scheme 
	5 bits 

	Time domain DMRS pattern
	0, 1, or 2 bits 

	Destination ID
	16 bits

	Joint encoding on indicating "whether to receive 2nd SCI or not" and "what is 2nd SCI payload size"
	3  bits
1 entry within 3 bits are no 2nd stage SCI.
Unicast and groupcast are distinguished by Destination ID/Source ID in 2nd SCI

	CRC
	24 bits as used in NR PDCCH



Table 2 Second SCI of two step SCI
	2nd SCI
(Taking DCI format 0_1 in NR as reference)
	Size of 2nd SCI
	Comment on 2nd SCI

	HARQ ID
	2-4 bits
	Depending on supported number of HARQ process 

	RV
	0 bits
	 Obtained from retransmission index.

	NDI
	1 bit
	

	Source ID
	8 bits
	Less than L2 ID by hash function

	CSI request 
	1 bit
	Independent resource allocation between CSI request and CSI report

	Whether HARQ feedback is used or not
	1 bit
	

	Group cast HARQ feedback option 1 or option 2
	1 bit
	

	CRC 
	11 bits
	Same as UCI Polar coding, i.e. if payload except CRC is >12 and <=19, 6 bits. If >=20, 11 bits. 



PSFCH format
Following are agreed in [98b-NR-09]
	For the agreed sequence-based PSFCH format with one symbol (not including AGC training period),
· 1 PRB is used.
·  Only 1 bit can be carried for the case of N=1, where N denotes the period of slot having PSFCH resource in a resource pool,
· 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 support2-symbol PSFCH format.


[bookmark: _Hlk16588648]We don’t see the need to support multiple PSFCH formats and PSFCH repetition since the coverage for unicast/groupcast could be closer area than broadcast. 
Proposal 18: only a sequence-based PSFCH format with one symbol is supported.

Conclusion
In this contribution we discussed physical layer structure for sidelink in NR V2X and followings are proposed, 
Proposal 1:  Activated SL BWP and activated Uu BWP are TDMed in a carrier for a UE. 
Proposal 2:  SL BWP is not necessary to restrict SL BWP is always within Uu BWP. 
Proposal 3:  In TDD Tx resource pool, SL BWP is configured only within semi-static UL symbols and semi-static flexible symbols for mode 1 and only within semi-static UL symbols for mode 2. For Rx resource pool, no need of such restriction.
Proposal 4: Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
Proposal 5: The minimum number of sidelink symbols in a slot is [10]. 10 is working assumption to be revised.
Proposal 6: Which symbols in each slot can be used for the sidelink is signalled by bitmap of each slot is represented by 2 bits. Each 2 bits corresponds to how many sidelink symbols from the end of a slot and these are also (pre-)configuration.
Proposal 7: To confirm the working assumption that, for multiplexing of PSCCH and PSSCH in a slot, Option 3 is supported.
Proposal 8 PSCCH is rank 1 with 1 port with virtualization. Precoder granularity is REG bundle.
Proposal 9: For PSSCH, based on different rank situation or number of antennas as well as agreements in WID, we propose following,
· Rank 1 is same implementation as PSCCH rank 1.
· Rank 2 based transmission is based on 2 ports. 
· Four Tx antennas are virtualized to 2 ports based on up to the implementation.
Proposal 10: DMRS configuration type 1 only is supported for PSSCH. If both DMRS configuration type 1 and type 2 needs to be supported, it is (pre-)configuration.
Proposal 11: (Pre-)configuration of PSSCH DMRS pattern(s) in time domain is per a Rx resource pool and not per Tx resource pool. In case one (pre)configured DMRS pattern, the indication bit in PSCCH is not required.

Proposal 12: TB size determination algorithm is basically reused except the required modification to indicate the same TB size among retransmission of the different time/frequency allocation.
Proposal 13: On the frequency domain, TB size is determined by the frequency allocation field in a SCI. This means when initial transmission is single sub-channel PSCCH+PSSCH, TB size is determined by the frequency resource allocation of the retransmission.
Proposal 14: On the time domain, TB size is determined by a (pre)configured number of symbols. It is expected to set the minimum number of symbols in a slot.
Proposal 15: Only one blind decoding per a sub-channel. Only one CORESET per sub-channel.
Proposal 16: 2nd SCI design is same as UCI mapping on PUSCH. It means following properties.
· Mapped starting on the first available non-DMRS symbol after the first DMRS symbol(s), regardless of number of DMRS symbols in PSSCH. If not sufficient, the symbols before first DMRS symbol in PRB not containing 1st sage SCI is used. If still not sufficient, the 2nd available symbol after the first DMRS symbol are used.
· Mapped to distributed REs across PSSCH allocated RBs.
· UCI are mapped to all layers of the TB on PSSCH.
· To avoid the puncturing PT-RS.
· PSSCH is rate matched around 2nd SCI.
· Modulation order is same as PSSCH
Proposal 17: 2nd SCI size in PSSCH is determined as following. Similar to HARQ-ACK as UCI on PUSCH except beta offset table is for CSI on UCI.

where
-	is the number of 2nd SCI payload indicated by 1st SCI;
-	 is the number of CRC bits;
-	 is (pre-)configured value of beta_offset values. Table9.3-2 in TS38.213 for CSI is reused;
-	 is the scheduled bandwidth of the PSSCH transmission, expressed as a number of subcarriers. If one bit indication is carried in 1st stage SCI to distinguish the single sub-channel, is the number of subcarriers in one subchannel.;

-	 is the number of subcarriers in OFDM symbol  that carries PTRS, in the PSSCH transmission;

-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for, in the PSSCH transmission and  is the total number of OFDM symbols of the PSSCH, including all OFDM symbols used for DMRS;
-	for any OFDM symbol that carries DMRS of the PSSCH,;
-	for any OFDM symbol that does not carry DMRS of the PSSCH,  
-	 is the symbol index of the first OFDM symbol that does not carry DMRS of the PSSCH, after the first DMRS symbol(s), in the PSSCH transmission;
-	 is the code rate of the data part of PSSCH;
-	 is the modulation order of the PSSCH;
-	 is (pre)configured value.
Proposal 18: only a sequence-based PSFCH format with one symbol is supported.
Reference
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