3GPP TSG RAN WG1 #100bis		R1-2001803
e-Meeting, Apr 20th – 30th, 2020
Source:	Nokia, Nokia Shanghai Bell 
Title:	Remaining details of Physical layer structure for sidelink
Agenda item:	7.2.4.1
Document for:	Discussion and Decision
1. Introduction
In the RAN1#100-e meeting, the remaining physical layer issues of 5G V2X with NR sidelink were discussed and the following agreements and working assumptions were reached [1]. In this contribution, we make further discussions on the remaining issues and propose the text proposals. 
Agreement:
· For sidelink TBS determination, the procedure steps 2), 3), and 4) in 5.1.3.2 Transport block size determination of TS38.214 are reused.
Agreements:
For sidelink TBS determination, N_RE’ and/or N_RE are calculated based on the procedure step 1) in 5.1.3.2 Transport block size determination of TS38.214 with the following considerations.
· For the number of PSSCH symbols,
· AGC symbol and GP symbol in the end of slot are excluded. 
· PSCCH overhead
· The exact number of REs for PSCCH (including PSCCH DMRS) is considered
· 2nd SCI overhead
· FFS: How to consider the 2nd SCI 
· FFS: How to handle the relationship between PSSCH TBS determination and 2nd stage SCI modulated symbols determination. 
· FFS: how to consider PSFCH, PSSCH DMRS, GP symbols before PSFCH, SL PT-RS, SL CSI-RS
· FFS: N_oh^PRB is introduced or not 
· It is RAN1’s understanding that a UE is not expected to receive a retransmission with a TB size that is different from the last valid TB size signaled for this TB.
· Note: The design will be such that the TBS is the same between a transmission and its re-transmission(s).
Agreement:
· For resource pool configuration, slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity. 
Agreements:
For derivation of the set of slots to be included in the resource pool, the baseline is the derivation with bitmap and periodicity based on Subclause 14.1.5 of TS36.213 with the following modifications.
· FFS: Periodicity and L_bitmap value
· The slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell if serving cell timing reference is in use, or DFN 0 otherwise
· The following procedure is used. 
· The set includes all the slots except the following slots:  
· Slots in which SLSS resource is configured, 
· (Working assumption) slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where
· X is sl-LengthSymbols
· Y is sl-StartSymbol
· (Working assumption) reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS36.213
Working assumption
· For the number of PRBs for resource pool, allow configuration of all  number of PRBs in a SL BWP. 
· FFS until RAN1#100bis-e whether/how to deal with remaining PRBs if the configured PRBs for resource pool is not a multiple of subchannel size.
Agreements
· For frequency domain DMRS pattern for PSSCH, support only DMRS configuration type 1. 
· The "Number of DMRS ports" field in 1st stage SCI indicates DMRS port(s) of PSSCH with one bit. 
· "0" means to use a port 1000 and "1" means to use tow ports 1000/1001. 
· Both PSSCH antenna ports are defined to be CDM group 0. 
· Note: how to capture this is up to editors. 
· PSSCH is rate-matched around PSSCH DMRS REs within a resource block used for transmission of PSSCH
· Note: The REs not used for DMRS in the DMRS symbol will be used for PSSCH, PSCCH, or 2nd SCI mapping

2. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Discussions on the remaining issues
TBS determination for PSSCH
For PSSCH TBS determination, it has been agreed that the procedure steps 2), 3), and 4) in 5.1.3.2 transport block size determination of TS38.214 are reused. The remaining issue is how to update step 1) to adapt to PSSCH specific properties. 
The step 1) is to calculate the total number of resource elements (REs) available for PSSCH excluding relevant overhead REs e.g. those for DMRS, PT-RS, CSI-RS, PSFCH, 1st-stage/2nd-stage SCI and AGC/guard time symbols. 
The following aspects shall be considered to determine TBS for PSSCH.
· The PSSCH transmission may occur in slots without PSFCH or in slots with PSFCH which implies different number of available OFDM symbols for PSSCH. Meanwhile it is required that the determined TBS values are the same for the multiple (re)transmissions of a TB. Thus, the number of OFDM symbols that is used to determine TBS shall be a single value for a TB irrespective of whether the PSSCH is in the PSFCH slot or not. At the same time, it is desirable that the number of OFDM symbols shall take into account the existence and period of the PSFCH slots. 
· The resource elements (REs) that are loaded with PSCCH (including PSCCH DMRS) and the 2nd-stage SCI shall be excluded for determination of TBS of PSSCH. It is straightforward to calculate the number of REs for PSCCH (as per sl-TimeResourcePSCCH and sl-FreqResourcePSCCH in resource pool configuration). The calculation of number of REs for 2nd-stage SCI shall be considered carefully which unfortunately has cross-dependency with the TBS determination for PSSCH based on the agreements for calculation of the number of coded modulation symbols for 2nd-stage SCI (section 8.4.4 of 38.212 v16.1.0).
· Different from DMRS time pattern in NR Uu, in NR SL the PSSCH DMRS may be frequency multiplexed with the associated control channel in the symbol which means the number of DMRS REs per PRB depends on whether there is PSCCH in this PRB. In this regard, the number of DMRS REs per PRB for the PRBs that have no PSCCH can be used in the TBS calculation, if the PSSCH bandwidth is larger than the PSCCH bandwidth.
Based on above considerations, we propose the TBS determination for PSSCH (step 1) with the following updates
· The number of REs allocated for PSSCH within a PRB can be denoted by  where  denotes the number of available OFDM symbols for PSSCH in non-PSFCH slot excluding the AGC symbol and the last guard time symbol (i.e. the higher layer parameter sl-LengthSymbols-2) and  denotes the averaged PSFCH symbol number per slot which can be expressed as  where  denotes the PSFCH period in slot (i.e. as per higher layer parameter sl-PSFCH-Period and  is infinite if sl-PSFCH-Period is set to 0). The term  takes a value from {12, 18, 24} as per the used DMRS time pattern indicated by SCI format 0_1.  The term  accounts for the overhead of other reference signals e.g. PT-RS, CSI-RS, which is configured by higher layer parameter xOverhead (e.g. a value from {0, 6, 12, or 18}). If xOverhead is not configured,  is set to 0. 
· For calculating the number of REs occupied by 2nd-stage SCI, some adjustment can be made for the calculation of the number of coded modulation symbol for 2nd stage SCI to avoid the cross-dependency, as follows , where ,  and  represent the layer number, channel coding rate and modulation order, respectively for the SL-SCH. This seems a reasonable approximation to the finally determined value after TBS for SL-SCH/PSSCH is obtained. Note that the above adjustment is interim just for the purpose of TBS determination of SL-SCH/PSSCH and not intend to modify the specifications of rate matching for 2nd-stage SCI in 8.4.4 of 38.212. 

Proposal 1: Apply the text proposal on TBS determination for PSSCH. 
----------------------------------Begin text proposal for 38.214 Section 8.1.3.2---------------------------------
The UE shall first determine the number of REs (NRE) within the slot.
· A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
·  denotes the number of subcarriers per PRB.
·  denotes the number of OFDM symbols in the slot excluding the first and the last symbols.
·  denotes the averaged PSFCH symbol number per slot calculated based on the (pre)configured SL PSFCH parameters of the associated resource pool.
·  the number of DMRS REs per PRB as per the DMRS time pattern for PSSCH. 
·  the overhead which is configured by higher layer parameter xOverhead (a value from {0, 6, 12, or 18}). If xOverhead is not configured,  is set to 0. 
· A UE determines the total number of REs allocated for PSSCH () by , where
·  nPRB is the total number of allocated PRBs for the scheduled PSSCH.
·  the number of total REs occupied by the PSCCH.
·  the number of total REs occupied by the 2nd-stage SCI which can be calculated as
  where ,  and  represent the layer number, channel coding rate and modulation order indicated by the associated SCI format 0_1 and other terms are same as those in 8.4.4 of [5, TS 38.212]
Then, proceed with steps 2-4 as defined in Clause 5.1.3.2.
----------------------------------- End text proposal for 38.214 Section 8.1.3.2---------------------------------------
Resource pool configuration
For resource pool configuration, it was agreed that slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity in the similar way as in LTE V2X. In the previous meeting, the working assumptions were reached about the resource pool configuration as follows
Working assumption: slots not having at least Y-th, (Y+1)-th, …, (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where X is sl_LengthSymbols and Y is sl-StartSymbol.
The higher layer parameters sl_LengthSymbols and Y is sl-StartSymbol are SL BWP specific and are applied to the resource pool configurations within the SL BWP over the UL slots/symbols semi-statically configured by cell-specific signaling TDD-UL-DL-ConfigCommon. The working assumption is reasonable and can be confirmed. 
The working assumption about the reserved slots reuse the method in LTE V2X and facilitates the definition of integer number of resource pool periods over the available sidelink slots. The working assumption can be confirmed. 
Proposal 2: Confirm the working assumptions regarding the slots for resource pool configuration. Apply the following text proposal for resource pool configuration.

--------------------------------Begin text proposal for TS 38.214 Section 8-----------------------------------
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 of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL in the higher layer signaling TDD-UL-DL-ConfigCommon, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively
· The reserved slots which are determined by the following steps.
1) the remaining slots excluding  slots and  slots from the set of all the slots are denoted by  arranged in increasing order of slot index. 
2) a slot  belongs to the reserved slots if , here  and  where  denotes the length of bitmap configured by higher layers. 
-  The UE determines the set of slots assigned to a sidelink resource pool as follows:
-  a bitmap  associated with the resource pool is used where  the length of the bitmap is configured by higher layers.
-  a slot  belongs to the slot pool if  where .
--------------------------------End text proposal for TS 38.214 Section 8-----------------------------------



Initialization of scrambling sequences
For the scrambling sequence for PSCCH, the scrambling sequence generator could be initialized with a fixed value at the start of every PSCCH slot (as done in LTE V2X), or the scrambling sequence generator could be initialized with a parameter that is (pre)configured in the resource pool configuration in similar manner to NR Uu PDCCH. 
For the scrambling sequences for SCI-2 and the data part over PSSCH, both the scrambling sequence generator could be initialized with the decimal representation of CRC on the PSCCH associated with the PSSCH. 
Proposal 3: The initialization of scrambling sequences for PSSCH and PSCCH can be performed as follows.
 -----------------------Text Proposal for 38.211 Section 8.3.1.1--------------------
<<unchanged text omitted>>
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where the quantity  equals the decimal representation of CRC on the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where the quantity  equals the decimal representation of CRC on the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].

-----------------------Text Proposal for 38.211 Section 8.3.2.1--------------------
<<unchanged text omitted>>
where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

where
 is given by the higher-layer parameter sl-DMRS-ScreambleID in resource pool (re)configuration.

OCC for PSCCH DMRS
In the email discussion [99-NR-07], the following was agreed. Agreement: 
· NR PDCCH DMRS sequence is the baseline for PSCCH DMRS sequence at least with the following modification. 
· n_ID is determined by a (pre-)configured value per resource pool 
· Frequency-domain OCC is applied, one of the [2 or 3 or 4] OCCs is randomly selected by the Tx UE. 
· Note: there is no (pre-)configuration on the number of OCCs



Regarding the number of OCC among 2, 3 or 4, considering that there are 3 PSCCH DMRS REs per PRB, the choice of 3 OCCs is preferred. The text proposals for PSCCH DMRS are provided as follows
Proposal 4: Apply the following text proposal for PSCCH DMRS. 
-----------------------Begin text proposal for 38.211 Section 8.4.1.3--------------------
[bookmark: _Toc29230467]8.4.1.3.1	Sequence generation
The sequence  shall be generated according to

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with


where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	 is given by the higher-layer parameter sl-DMRS-ScreambleID in resource pool (re)configuration. 

[bookmark: _Toc29230468]8.4.1.3.2	Mapping to physical resources
The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot on antenna port  according to

where  is given by Table 8.4.1.3.2-1 and the following conditions are fulfilled
-	  is randomly selected by the UE among {0,1,2}.
· they are within the resource elements constituting the PSCCH
The reference point for  is subcarrier 0 in common resource block 0.
The quantity  is the OFDM symbol number within the slot.
Table 8.4.1.3.2-1: The parameter 
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-----------------------End text proposal for 38.211 Section 8.4.1.3--------------------

3. [bookmark: _GoBack]Conclusions
In this contribution we made further discussions on the remaining issues about NR V2X sidelink physical layer structure and proposed the corresponding text proposals for the relevant Rel-16 specifications.
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