


[bookmark: _GoBack]3GPP TSG RAN WG1 #100bis	R1-2002361
e-Meeting, April 20th – 30th, 2020

Agenda Item:	7.2.4.1
Source: 	NEC
Title:	Remaining issues on physical layer structure
Document for:	Discussion/Decision
1. Introduction 
The maintenance for 5G V2X with NR sidelink was triggered from RAN1#100-e. In last meeting, following agreements were achieved on sidelink physical layer structure:
	· Agreements on frequency domain DMRS pattern for PSSCH (physical layer structure)
· For frequency domain DMRS pattern for PSSCH, support only DMRS configuration type 1. 
· Agreements on indication of DMRS port number for PSSCH (physical layer structure)
· 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 two 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.
· Agreements on TBS determination for PSSCH (physical layer structure)
· 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.
· 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 signalled for this TB.
· Note: The design will be such that the TBS is the same between a transmission and its re-transmission(s).
· Agreements/working assumptions on resource pool configuration (physical layer structure)
· For resource pool configuration, slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
· 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.


In this contribution, we shared our views on the FFS points as well as some remaining issues on sidelink structure.
2. Discussion 
2.1 TBS determination
Regarding the TBS determination for PSSCH transmission, a basic principle is that the design should be able to guarantee the TBSs are same between a transmission and its re-transmission(s). With this in mind, we should seek for a balance between the accuracy and simplicity for the TBS determination in our view.
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Figure.1 Slot structure for sidelink slot
As agreed in last meeting, 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 considerations on following four sets of REs.
· AGC symbol at the beginning and GP symbol in the end of slot. 
· PSCCH overhead
· 2nd SCI overhead
· REs occupied by PSFCH, PSSCH DMRS, GP symbols before PSFCH, SL PT-RS, SL CSI-RS
In subsequent section, we provided our opinions on each set of REs respectively:
· AGC symbol at the beginning of slot and GP symbol in the end of slot should be excluded in each PRB in the formula of calculating N_RE' as they are always exist in every slot.
· PSCCH overhead should be excluded after calculating total number of REs allocated for PSSCH by times the number of PRBs with N_RE' of each PRB because PSCCH overhead is not consistent across all the allocated PRBs.
· 2nd SCI overhead could be excluded in the same way as PSCCH overhead. The exact number could be signalled by higher layer parameter or take a value derived from PSCCH overhead for simplicity. 
· REs occupied by PSFCH, PSSCH DMRS, GP symbols before PSFCH, SL PT-RS, SL CSI-RS could be indicated by higher layer parameters similar as N_oh^PRB as they may be varied between different (re-)transmissions of the same TB and it seems to be the only way to get same TBS size between them.
Proposal 1: The calculation equation in NR Uu should be a start point for NR sidelink TBS determination with following considerations:
· AGC symbol at the beginning of slot and GP symbol in the end of slot should be excluded in each PRB in the formula of calculating N_RE'.
· PSCCH overhead should be excluded after calculating total number of REs allocated for PSSCH by times the number of PRBs with N_RE' of each PRB.
· 2nd SCI overhead could be excluded in the same way as PSCCH overhead. The exact number could be signalled by higher layer parameter or take a value derived from PSCCH overhead for simplicity. 
· Introduce N_oh^PRB to exclude REs occupied by PSFCH, PSSCH DMRS, GP symbols before PSFCH, SL PT-RS, SL CSI-RS for each PRB to derive N_RE'.
2.2 Resource pool configuration
There are still some remaining issues to be addressed regarding sidelink resource pool configuration. The first one is periodicity value and L_bitmap value and second one is whether/how to deal with remaining PRBs if the configured PRBs for resource pool is not a multiple of subchannel size.
Periodicity and L_bitmap value
As the guidance of NR sidelink standardization work, we should reuse mechanisms from NR Uu and LTE V2X if no critical issues are identified. So we should reuse the periodicity for resource pool configuration in LTE V2X especially in the stage of maintenance. In LTE V2X, the periodicity value is 10240 subframes, which is exactly the SFN cycle period. NR V2X should use 10240 slots considering different SCS as the periodicity. With respect to the value of L_bitmap, LTE V2X has fixed values for different TDD configurations. L_bitmap in NR sidelink could be a value derived from dl-UL-TransmissionPeriodicity with details FFS.
Proposal 2: Take 10240 slots as the periodicity value considering the SCS. 
Proposal 3: L_bitmap could be a value derived from dl-UL-TransmissionPeriodicity with details FFS.
Number of PRBs for resource pool
For the number of PRBs for resource pool, it's a working assumption that allow configuration of all number of PRBs in a SL BWP and then we need to decide whether/how to deal with remaining PRBs if the configured PRBs for resource pool is not a multiple of subchannel size. Some companies proposed that the remaining PRBs could be used for other purpose, but we think this needs more discussion and time; On the other hand, other companies proposed that the remaining PRB could be kept unused, in that case, we think it's more reasonable to configured PRBs only as a multiple of subchannel size from the beginning.
Proposal 4: Don't support the working assumption. i.e., for the number of PRBs for resource pool, allow only a multiple of subchannel size.
2.3 Half-symbol gap
In RAN1#99 meeting in Reno, we have got following agreements regarding gap symbols:
	Agreements:
· One symbol is used for gap right after PSSCH transmission.
· One symbol is used for gap right after PSFCH transmission.
· FFS more gap symbols are defined in order to handle timing advance for shared carrier for Uu operation.
· FFS whether to additionally support:
· For 15/30 kHz SCS, 
· Half symbol is used for gap right after PSSCH transmission.
· Half symbol is used for gap right after PSFCH transmission.


There is one symbol for gap right after PSSCH transmission and one symbol for gap right after PSFCH transmission respectively. For different SCS, the symbol has different size and the gap and AGC have different durations too. For example, for 15KHz，the gap requires 13µs, the AGC requires 35µs and a useful symbol has a size of 66.667µs, in such a case the gap and the AGC for the PSFCH can share one symbol, while for other SCS, the gap and AGC need use more symbols. So at least for 15 KHz SCS, we consider to support half-symbol gap right after PSSCH and PSFCH transmission which can save one more for PSSCH. 
Proposal 5: Additionally support:
· For 15/30 kHz SCS, 
· Half symbol is used for gap right after PSSCH transmission.
· Half symbol is used for gap right after PSFCH transmission.
3. Conclusion
In this contribution, we discussed two remaining issues on physical layer structure and have following proposals:
Proposal 1: The calculation equation in NR Uu should be a start point for NR sidelink TBS determination with following considerations:
-	AGC symbol at the beginning of slot and GP symbol in the end of slot should be excluded in each PRB in the formula of calculating N_RE'.
-	PSCCH overhead should be excluded after calculating total number of REs allocated for PSSCH by times the number of PRBs with N_RE' of each PRB.
-	2nd SCI overhead could be excluded in the same way as PSCCH overhead. The exact number could be signalled by higher layer parameter or take a value derived from PSCCH overhead for simplicity. 
-	Introduce N_oh^PRB to exclude REs occupied by PSFCH, PSSCH DMRS, GP symbols before PSFCH, SL PT-RS, SL CSI-RS for each PRB to derive N_RE'.
Proposal 2: Take 10240 slots as the periodicity value considering the SCS. 
Proposal 3: L_bitmap could be a value derived from dl-UL-TransmissionPeriodicity with details FFS.
Proposal 4: Don't support the working assumption. i.e., for the number of PRBs for resource pool, allow only a multiple of subchannel.
Proposal 5: Additionally support:
· For 15/30 kHz SCS, 
· Half symbol is used for gap right after PSSCH transmission.
· Half symbol is used for gap right after PSFCH transmission.
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