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Introduction
In RAN 1 #98bis meeting, more agreements about sidelink structure are achieved as follow [1]: 
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 (pre-)configuration of a resource pool consisting of contiguous PRBs only
 Agreements:
· For the number of bits of L1 IDs,
· Layer-1 destination ID: 16 bits
· Layer-1 source ID: 8 bits
Agreements:
· Three MCS tables supported in Rel-15 NR Uu CP-OFDM are also used for SL. 
· Support of the low-spectral efficiency 64QAM MCS table is an optional UE feature in SL as in the Uu link
· For each resource pool, at least one MCS table is (pre)-configured
· FFS whether or not to introduce a case where the MCS table can be overwritten by PC5 RRC or indicated in SCI
· Each resource pool is only configured with one 1st stage SCI PSCCH format
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
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:
· 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 
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
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:
· 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
[bookmark: _Toc29647][bookmark: _Toc13708][bookmark: _Toc20533][bookmark: _Toc2933][bookmark: _Toc29714]In this contribution, more detailed analyses and proposals about sidelink physical structure are presented, including sidelink channels and resource pool configuration and etc,.
Sidelink resource pool
Slot allocation in resource pool
According to the agreements in #98bis, the two alternatives to indicate the slots assigned for a sidelink resource pool are listed as following:
· 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
As bitmap indicator can provide better flexibility with fair overhead, we prefer to use bitmap indication scheme with periodicity for resource pool slots (pre-)configuration.
[bookmark: _Toc16097][bookmark: _Toc19773][bookmark: _Toc14629][bookmark: _Toc24155453]Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity. 
Furthermore, there are several options to apply the bitmap, as shown in Figure 1:
· Option 1: The bitmap is applied to all physical slots;
· Option 2: The bitmap is applied to a set of consecutive physical slots that can be used for SL, e.g., UL + F slots or UL slots only;
· Option 3: Reuse LTE sidelink resource pool allocation scheme, i.e., the bitmap is applied to a set of consecutive logical slots which are obtained after excluding slots that cannot be allocated for any resource pool, such as DL slots, PSBCH slot, reserved slots, etc.
For Option 1
The length of the bitmap implicitly indicates its mapping periodicity and the bitmap sequence should be mapped one after another to all consecutive physical slots, as shown in Figure 1. As the bitmap mapping to all slots, option 1 has full flexibility to indicate slots assigned for sidelink without requiring extra information or configuration. Especially for the case on ITS carrier, option 1 is simpler scheme with less overhead, which can also avoid unnecessary D/F/U pre-configuration. Within Option 1, the slots that cannot be used for sidelink, such as DL slots in shared carrier scenario and the slots carrying PSBCH, have their corresponding bitmap bit set to invalid/unavailable status for the slot. 
[image: mapping option]
[bookmark: _Ref15879]Figure 1 Options of slot bitmap for resource pool
For Option 2
The basis of option 2 is that some slots are deemed not usable for sidelink, and it is good enough to have the bitmap sequence mapping to the physical slots available to sidelink. For example, the resource pool bitmap can be created by excluding the DL slots based on the D/F/U resources configuration. 
In LTE TDD system, DL subframes and S subframes are excluded from bitmap mapping as only UL subframes can be used for sidelink. Further, the bitmap length of resource pool indication is defined for each TDD UL/DL configuration respectively, i.e. according to the number of UL subframes in a frame, as shown in Table 1.
[bookmark: _Ref21632]Table 1 Resource allocation bitmap length in LTE TDD system
	LTE TDD UL/DL configuration 
	#0
	#1
	#2
	#3
	#4
	#5
	#6

	Number of UL subframes in a frame
	6
	4
	2
	3
	2
	1
	5

	Bitmap length
	60
	40
	20
	30
	20
	10
	50


However, the principle in LTE V2X may not be appropriate in NR V2X, because
· The TDD UL/DL configuration periodicity in LTE system is fixed 10ms, while the cell common configuration periodicity in NR has more allowable values. 
· The number of TDD UL/DL configurations in LTE system is limited to #0 ~ #6, while the number of D/F/U slots in NR can be allocated with much higher flexibility. 
To use option 2 in NR V2X can lead to a large number of possible bitmap lengths, which introduces unnecessary complexity for sidelink resource allocation. Besides, a starting slot for applying the bitmap needs to be determined firstly according to the (pre-)configured D/F/U configuration. It also makes the bitmap length depending on the D/F/U configuration. Then, whenever the number of DL slots changes in cell common configuration, the bitmap must be reconfigured as well even if the actual resource pool allocation remains the same. 
For Option 3
Option 3 tries to reuse LTE sidelink resource pool subframe allocation scheme. Firstly, it is also based on cell common resource periodicity and D/F/U configuration, the same way as in Option 2. The issues and complexity of Option 2 are also applicable to Option 3.
Besides, option 3 introduces additional set of logical sidelink slots, which excludes DL slots, PSBCH slots and reserved slots for the bitmap mapping. The variation of the logical sidelink slot set makes the actual periodicity of the bitmap mapping even more uncertain than in Option 2. As shown in Figure 1, the resource pool contains 4 slots (physical slots #5,#6,#7,#8) in the first cell common period; however, the resource pool slots under the same bitmap become to have different physical slot positions in the following periods. Furthermore, as the physical slots in a resource pool may not be periodical, it could cause the slots with a SPS service not always contained in a resource pool, which may lead to unnecessary complexity for resource scheduling and selection. 
The characteristics of above three bitmap options can be summarized in Table 2. To avoid the uncertain bitmap mapping result, the logical slot set should not be introduced for resource pool allocation in NR sidelink. Further, we prefer to use option 1 for resource pool slots indication, i.e. to map the bitmap to all physical slots.
[bookmark: _Ref1267] Table 2 Options for bitmap mapping
	Issues
	Option 1
	Option 2
	Option 3

	Bitmap length for a given period
	Fixed 
	various ①
	various ①+②

	Periodicity indication
	No need
	Need
	Need

	Indication slots range
	No limitation
	UL+ F slots
or UL slots
	①+②

	For ITS carrier
	No extra requirement
	Need “D/F/U” pre-configuration
	Need “D/F/U” pre-configuration and other relative configuration

	Logical slots set 
	No
	No
	Yes

	Timeline ambiguous
	No
	No
	Yes

	Note:
1　 depending on D/F/U configuration
2　 [bookmark: _Ref17534]depending on other relative configuration, such as PSBCH resource, etc.


[bookmark: _Toc5036][bookmark: _Toc4616][bookmark: _Toc27647][bookmark: _Toc4955][bookmark: _Toc24155454]The bitmap for resource pool slot allocation is applied to all physical slots.
Symbol allocation within a slot
Given RAN1 agrees the sub-channel size and PSCCH resource unit are (pre-)configured per resource pool, it is reasonable to assign symbols per slot on a per resource pool basis as well. In other words, within the slots included in a resource pool, the number and position of symbols allocated for the resource pool should be the same, in order to benefit the PSSCH resource determination and selection as well as to simplify UE transmission and reception processes.
[bookmark: _Toc22708][bookmark: _Toc9043][bookmark: _Toc9803][bookmark: _Toc30279][bookmark: _Toc27215][bookmark: _Toc12104][bookmark: _Toc17168][bookmark: _Toc12705][bookmark: _Ref2116][bookmark: _Toc32157][bookmark: _Toc24155455]The number and position of symbols within a slot assigned for sidelink are (pre-)configured per resource pool; the symbol allocation is the same across all the slots in a resource pool.
Sub-channel size
The allowed sub-channel sizes have been agreed as N = {10, 15, 20, 25, 50, 75, 100}, and whether other values less than 10 RBs should be supported needs to be determined.
In our view, the sub-channel of 10 RBs can already be used for small sidelink data packet. There is no clear requirement and necessity to assign sub-channel size less than 10 RBs. In addition, smaller sub-channel size requires additional PSCCH resource formats with more symbols, which leads to extra discussion and specification complexity. 
[bookmark: _Toc10007][bookmark: _Toc24155456]No additional sub-channel size needs to be defined. 
PSCCH 
It is agreed that 2 and 3 PSCCH symbols for 1st SCI (exclude AGC symbol) are supported. During the email discussion in [NR-10] after #98bis meeting, the following potential agreement is presented:
	·  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.


It is well understood that the AGC training for PSCCH is needed at the 1st symbol in the slot. Therefore, the total number of symbols used as PSCCH resource should be 3 and 4 corresponding to the effective symbols are 2 and 3. For the (pre-)configuration signaling, the indicated number of symbols for PSCCH per resource pool should include the AGC training symbol.
As we mentioned in email discussion, a repetition of the 2nd symbol to the 1st symbol should be used which means an implicit AGC training and no need of additional standard efforts for an explicit AGC signal.
[bookmark: _Toc13434][bookmark: _Toc3679][bookmark: _Toc31833][bookmark: _Toc24155457]The number of PSCCH symbols (pre-)configured per resource pool is 3 or 4, including one symbol used for both PSCCH signal and implicit AGC training. 
[bookmark: _Toc22567][bookmark: _Toc28849][bookmark: _Toc10289][bookmark: _Toc24155458]Repeat the 2nd SL symbol of PSCCH to the 1st SL symbol.
In order to allow the 1st stage SCI in PSCCH to be decoded as earlier as possible, it is reasonable not to define other numbers of PSCCH symbols. The sufficiency of PSCCH resource can be pursued by PSCCH size in frequency domain. 
[bookmark: _Toc32703][bookmark: _Toc24155459]No other number of PSCCH symbols is defined.
In order to provide sufficient performance for 1st stage SCI, 10 and 15 RBs should be configured for PSCCH based on our evaluation. Furthermore, as the number of symbols of a PSCCH is configured per resource pool, the same principle should be used for the number of RBs, i.e. one value of the number of RBs of a PSCCH should be (pre-)configured per resource pool.
[bookmark: _Toc3593][bookmark: _Toc24155460]The number of PRBs for a PSCCH can be 10 or 15, which is (pre-)configured per resource pool.
PSSCH 
The DMRS symbol location of Uu PDSCH/PUSCH is determined according to the configured first DMRS symbol position l0, where l0 = 2 or 3. In reusing the similar mapping rule for PSSCH DMRS, the potential DMRS time patterns are shown in Figure 2. At most one DMRS symbol may be partially punctured in frequency domain by PSCCH. As the DMRS density in time domain can provide sufficient performance for PSSCH reception, there is no need to introduce extra complex DMRS design for PSSCH other than reusing the scheme of NR PUSCH/PDSCH DMRS.
[bookmark: _Toc98][bookmark: _Toc10903][bookmark: _Toc29116][bookmark: _Toc24155461]Reuse the NR DMRS time domain pattern with l0 = 2 or 3, where l0 should be (pre-)configured per resource pool. 
[image: PSSCH dmrs (2)]
[bookmark: _Ref29679]Figure 2 DMRS pattern for PSSCH
As (pre-)configuration of one or more DMRS patterns in time domain per resource pool is supported and the DMRS pattern used by transmitting UE is indicated in SCI, a dedicated DMRS indicator should be included in SCI, with the fixed number of bits in order to avoid a variable-length SCI format. 
[bookmark: _Toc9553][bookmark: _Toc27945][bookmark: _Toc5282][bookmark: _Toc29340][bookmark: _Toc24155462]The DMRS pattern indication in SCI has fixed number of bits.
[bookmark: _Ref8567]PSFCH 
According to the email discussion in [NR-09] after #98bis meeting, the following proposal is presented:
	· 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 support 2-symbol PSFCH format.


According to the LS from RAN4, simultaneous PSFCH transmission can be supported. Based on that, 1 bit A/N carried on one PSFCH resource can also be used for the case of N = 2, 4 with each of them using the same scheme as for the case of N = 1. It is to say that no more standard issues need to be introduced and we propose to keep 1 bit A/N feedback on one PSFCH.
[bookmark: _Toc9473][bookmark: _Toc24155463]Only 1 bit should be carried on one PSFCH regardless of the value of N.
In order to support the AGC training and to improve the performance of PSFCH, a repetition symbol of PSFCH can be allocated before the actual PSFCH symbol. Because PUCCH format 0 is already supported to mapping to two symbols with CS hopping, it can be reused here to generate the signal on the prior symbol of PSFCH. In short, the structure with one symbol of sequence-based A/N and one repetition symbol which also provides AGC function should be used for PSFCH.
[bookmark: _Toc9439][bookmark: _Toc10642][bookmark: _Toc29951][bookmark: _Toc31065][bookmark: _Toc23295][bookmark: _Toc4343][bookmark: _Toc29025][bookmark: _Toc17845][bookmark: _Toc1015][bookmark: _Toc24155464]Support 2 consecutive symbols for PSFCH, where the first symbol is the repetition of the 2nd symbol and provides AGC functionality.
SCI format 
PSSCH resource Indication
According to the agreement in [NR-15] email discussion:
	· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled, NMAX is 3
·  SCI signaling is designed to allow to indicate 1 or 2 or 3 resources at least of the same number of sub-channels with full flexibility in time and frequency position in a window W of a resource pool
· FFS: if full flexibility is limited in some cases
· Value 2 or 3 is (pre-)configured per resource pool
· FFS size of window W  


As full flexibility in time and frequency domain of retransmission resources should be indicated in SCI, it needs corresponding resource indications for initial transmission and 1 or 2 retransmissions. 
For frequency domain resource indication, the same number of sub-channels used for PSSCH should be indicated for both initial transmission and retransmissions. For the case that one-time retransmission is configured, the index of start sub-channel of the 1st retransmission should be indicated additionally. For the case that two-times of retransmission is configured, as the frequency resources for the 1st and the 2nd retransmissions are independent, the indices of start sub-channel of the 1st and 2nd retransmissions should be indicated separately. 
[bookmark: _Toc1301][bookmark: _Toc24155465]To indicate the frequency domain resource of PSSCH, the following indicators should be included in the 1st SCI:
[bookmark: _Toc26218][bookmark: _Toc24155466]the number of sub-channels
[bookmark: _Toc6220][bookmark: _Toc24155467]the index of start sub-channel for the 1st retransmission
[bookmark: _Toc13624][bookmark: _Toc24155468]the index of start sub-channel for the 2nd retransmission
For time domain resource indication, as the slots used for the 1st and the 2nd retransmissions are aligned which means a compact indicator can be used with less overhead bits, such as legacy RIV indication scheme. For the case that only one retransmission is configured, the same scheme can also be used as a special case. Therefore, we propose to indicate time domain resource(s) of retransmission with a combined indicator, i.e. using RIV indicator.
[bookmark: _Toc27181][bookmark: _Toc24155469]To indicate the time domain resource of PSSCH retransmission(s), a RIV indicator is included in the 1st SCI.
SCI content
It is agreed that each resource pool is only configured with one 1st SCI PSCCH format, i.e., it requires same size of 1st SCI for all cast types, and the sensing information should be indicated in 1st SCI. The candidate contents of 1st SCI are listed in Table 3.
[bookmark: _Ref16473]Table 3 Contents in 1st stage SCI
	Indication item
	overhead

	Cast type indicator (broadcast/groupcast/unicast)     
	2

	Number of sub-channel 
	X0

	Start sub-channel index of the 1st retransmission (if configured)
	X1

	Start sub-channel index of the 2st retransmission (if configured)
	X2

	SPS period or dynamic transmission 
	5

	Retransmission indication
	Y

	Destination ID 
	16

	QoS/Priority
	3

	MCS
	5

	CSI indication
	2

	PTRS indication
	1

	DMRS pattern index
	2

	Antenna ports                                  
	1 

	2nd SCI format                                  
	3

	CRC 
	24

	Total
	64+ X0 + X1 + X2+Y

	Note: 
-- X0 depends on the number of sub-channels (pre-)configured for the resource pool 
-- X1,  X2 depends on the number of sub-channels and the number of retransmissions (pre-)configured for the resource pool 
-- Y depends on the number of retransmissions (pre-)configured for the resource pool


The 2nd stage SCI is used to indicate additional information for PSSCH and other control information. For different cast types, the content included in 2nd stage SCI and the overhead size are diverged as shown in Table 4. Multiple 2nd stage SCI formats may be demanded for different purposes, for example, the 2nd stage SCI for broadcast needs a few indication fields while more information is needed for groupcast/unicast, such as location information for feedback, etc.
[bookmark: _Ref7245]Table 4 Contents in 2nd stage SCI
	Indication item
	overhead
	Broadcast
needed
	Groupcast
needed
	Unicast
needed

	Source ID  
	8
	√
	√
	√

	HARQ process ID 
	4
	√
	√
	√

	NDI
	1
	√
	√
	√

	RV
	2
	√
	√
	√

	HARQ indication
	1
	
	√
	√

	HARQ type (option 1 or option 2)
	1
	
	√
	

	Communication range
	5
	
	√
	

	Zone ID
	8
	
	√
	

	CRC 
	24
	√
	√
	√

	Total
	39
	54
	40


To identify the 2nd stage SCI format carried on PSSCH, an indicator should be contained in 1st stage SCI. Based on the indication, UE can decode 2nd stage SCI according to certain multiplexing rule.
[bookmark: _Toc10248][bookmark: _Toc22235][bookmark: _Toc7970][bookmark: _Toc32210][bookmark: _Toc24155470]Several 2nd stage SCI formats with different payload size should be defined for different purposes, such as for broadcast, groupcast, unicast and etc.
[bookmark: _Toc15070][bookmark: _Toc16524][bookmark: _Toc2538][bookmark: _Toc27208][bookmark: _Toc24155471]The 2nd stage SCI format should be indicated in 1st stage SCI. 
2nd stage SCI process
According to the agreements in last meeting for the 2nd stage SCI, scrambling operation for the 2nd stage SCI is applied separately with PSSCH. Based on that, different modulation schemes can be used for the 2nd stage SCI and PSSCH data. As the 2nd stage SCI carries the further control information for decoding PSSCH, it needs to ensure the receiving performance of the 2nd stage SCI. Therefore QPSK is preferred.
The scheme of the 2nd stage SCI multiplexing on PSSCH should reuse as much as possible the rule and procedure of multiplexing CSI on to PUSCH in order to avoid additional specification complexity. It is to say that the number of mapping layer of the 2nd SCI should be the same as that for PSSCH data and the 2nd stage SCI should mapping to all the RBs used for PSSCH. 
Furthermore, as the DMRS of PSSCH can be multiplexing with data on the same symbol, i.e. the REs for DMRS and REs for data are interlaced on the symbols, the REs on DMRS symbols which is not used for mapping DMRS can carry the 2nd stage SCI using the same rule as data interlacing.
[bookmark: _Toc12823][bookmark: _Toc22240][bookmark: _Toc12769][bookmark: _Toc24155472]QPSK is used for 2nd stage SCI.
[bookmark: _Toc27535][bookmark: _Toc10811][bookmark: _Toc27285][bookmark: _Toc24155473]Reuse the scheme of multiplexing CSI onto PUSCH for the multiplexing of 2nd stage SCI onto PSSCH.
[bookmark: _Toc1809][bookmark: _Toc2866][bookmark: _Toc11947][bookmark: _Toc24155474]The 2nd stage SCI is mapped to RBs in all sub-channels of the scheduled PSSCH.
[bookmark: _Toc9124][bookmark: _Toc17976][bookmark: _Toc453][bookmark: _Toc24155475]When PSSCH is 2-layer, the same modulation symbol of the 2nd stage SCI is mapped to the two layers.
[bookmark: _Toc763][bookmark: _Toc22381][bookmark: _Toc11415][bookmark: _Toc24155476]The 2nd stage SCI can interlace with PSSCH DMRS on the same symbol.
PTRS 
After the email discussion of [98b-NR-11], several remaining issues about PTRS should be down-selected as following:
	For FR2,
·   RB offset is down-selected in RAN1#99.
· 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.
·  The Rx UE does not perform blind de-rate matching of 2nd stage SCI REs
· FFS Details


For NR Uu, the sequence and the precoder of PTRS port is the same as the associated DMRS port. For the sidelink, Rx UE may receive DMRS and PTRS from multiple Tx UEs. The DMRS from different Tx UEs may have interference in the Rx UE, so the interference mechanism of DMRS design could be the baseline for PTRS design as well and there is no need to introduce RB offset for sidelink PTRS. So from our view, RB offset of PTRS can be fixed to 0.
[bookmark: _Toc25826][bookmark: _Toc31026][bookmark: _Toc24155477]For RB offset in PTRS design, alt 1 (fixed as 0) can be supported.
In R15 NR Uu downlink, only one PTRS port is supported and multiple DMRS ports can share this PTRS port. The PTRS port is associated with the lowest DMRS port index. In R16 NR sidelink, up to 2 DMRS ports are supported, so for simplicity, one PTRS port can be supported. In sidelink, the Tx UE cannot get the channel state of the scheduled two DMRS ports before PSSCH transmission, and Tx UE don’t know which DMRS port have the better channel state to associate with the PTRS port, so the PTRS port can be associated with the lowest DMRS port index.
[bookmark: _Toc12367][bookmark: _Toc16348][bookmark: _Toc24155478]For the number of PTRS ports and the association between DMRS port and PTRS port, alt 3 can be supported.
The time domain density of PTRS is determined by the MCS thresholds and the scheduling MCS. In order to avoid Rx UE performing blind de-rete matching of 2nd stage SCI REs that is supposed to map around PTRS REs, the Rx UE should know the MCS before de-rate matching of 2nd state SCI. That is to say, the MCS needs to be in 1st stage SCI.
[bookmark: _Toc9288][bookmark: _Toc27482][bookmark: _Toc24155479]The scheduling MCS is included in 1st stage SCI.
Conclusion
This paper discusses some details issues of sidelink physical structure, and concludes with the following proposals:
Proposal 1:	Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
Proposal 2:	The bitmap for resource pool slot allocation is applied to all physical slots.
Proposal 3:	The number and position of symbols within a slot assigned for sidelink are (pre-)configured per resource pool; the symbol allocation is the same across all the slots in a resource pool.
Proposal 4:	No additional sub-channel size needs to be defined.
Proposal 5:	The number of PSCCH symbols (pre-)configured per resource pool is 3 or 4, including one symbol used for both PSCCH signal and implicit AGC training.
Proposal 6:	Repeat the 2nd SL symbol of PSCCH to the 1st SL symbol.
Proposal 7:	No other number of PSCCH symbols is defined.
Proposal 8:	The number of PRBs for a PSCCH can be 10 or 15, which is (pre-)configured per resource pool.
Proposal 9:	Reuse the NR DMRS time domain pattern with l0 = 2 or 3, where l0 should be (pre-)configured per resource pool.
Proposal 10:	The DMRS pattern indication in SCI has fixed number of bits.
Proposal 11:	Only 1 bit should be carried on one PSFCH regardless of the value of N.
Proposal 12:	Support 2 consecutive symbols for PSFCH, where the first symbol is the repetition of the 2nd symbol and provides AGC functionality.
Proposal 13:	To indicate the frequency domain resource of PSSCH, the following indicators should be included in the 1st SCI:
•	the number of sub-channels
•	the index of start sub-channel for the 1st retransmission
•	the index of start sub-channel for the 2nd retransmission
Proposal 14:	To indicate the time domain resource of PSSCH retransmission(s), a RIV indicator is included in the 1st SCI.
Proposal 15:	Several 2nd stage SCI formats with different payload size should be defined for different purposes, such as for broadcast, groupcast, unicast and etc.
Proposal 16:	The 2nd stage SCI format should be indicated in 1st stage SCI.
Proposal 17:	QPSK is used for 2nd stage SCI.
Proposal 18:	Reuse the scheme of multiplexing CSI onto PUSCH for the multiplexing of 2nd stage SCI onto PSSCH.
•	The 2nd stage SCI is mapped to RBs in all sub-channels of the scheduled PSSCH.
•	When PSSCH is 2-layer, the same modulation symbol of the 2nd stage SCI is mapped to the two layers.
Proposal 19:	The 2nd stage SCI can interlace with PSSCH DMRS on the same symbol.
Proposal 20:	For RB offset in PTRS design, alt 1 (fixed as 0) can be supported.
Proposal 21:	For the number of PTRS ports and the association between DMRS port and PTRS port, alt 3 can be supported.
Proposal 22:	The scheduling MCS is included in 1st stage SCI.
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