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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution discusses some remaining issues related to sidelink (SL) physical layer structure.
2 PSSCH DMRS 
In RAN1 #98 meeting, PSSCH DMRS has been discussed, and the following agreement was achieved. 
	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


Besides, in the email discussion after RAN1 #99, the PSSCH DMRS patterns were approved.
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, Tx 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:
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 UEs’ transmission in spatial domain, and can be beneficial for reducing mutual interference.
· Con: As CSI reporting 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 reporting transmitted to gNB, and FFS in Rel-17 if CSI reporting to gNB is 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: In Rel-16, sidelink UE can itself determine PSSCH DMRS pattern. FFS whether gNB can determine PSSCH-DMRS pattern in Rel-17.
3 Resource Pool 
The following agreements about resource pool have been achieved in previous meetings.
	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:
· NR supports SL transmissions at least in cell-specific UL resources in Uu.


For the resource pool configuration, it has been agreed in RAN1 #98 meeting that the time domain granularity is a slot, and one of the remaining issues is that how to configure the time domain resource pool. There are two alternatives proposed in RAN1 #98bis meeting. 
· 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.
Alt 1 inherits the ideas from LTE V2X/D2D and is 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 3: Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
In the 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. Illustration of resource pool configuration with bitmap
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 4: For resource pool configuration with bitmap, a bit “1” means that all the “UL” and “flexible” symbols in the corresponding slot are included in the resource pool.
4 Sidelink TBS determination 
For sidelink TBS calculation, we want to re-use the Uu link’s procedure as much as possible, e.g., the lookup table and formula based methods. But in some details, we wish to make some changes to be in accordance with sidelink features. 
For example, in the first step of Uu TBS calculation, UE shall evaluate the number of REs allocated for PDSCH within a PRB, which shall count the overhead of DMRS REs as well as other overhead configured via high layer signaling. The corresponding equation is shown below:

.
However, sidelink has its unique structures like 1st/2nd SCI, together with some extra rules like CSI-RS should be conveyed along with data transmission. From our perspective, all these parameters and rules have impact on the calculation of available RE calculation within a PRB. A simplest way could be high layer configures a set of overhead value, and SCI figures out which one should be used.  
Observation-1：Besides DMRS, 1st /2nd SCI and CSI-RS shall also be counted in the calculation of available REs within a PRB.
Proposal-5: For the overhead used for calculation of available REs within a PRB, high layer configures a set of overhead value and SCI figures out which one should be used. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Besides, in the 2nd step of Uu TBS calculations, we need to calculate the total number of REs allocated for PDSCH as shown below:


However, in sidelink some slots have PSFCH, and the others not. If a slot has PSFCH, then 5 symbols (2 symbols for PSFCH+2 symbols for GAP+1 symbol for AGC) are not available for PSSCH. For a slot without PSFCH, only the AGC symbol could be counted for non-available REs. Therefore, we proposed to use different upper bound values for slot with/without PSFCH as shown below:

,
where x and y are constants. 
For blind transmission, some transmission may occur in a slot without PSFCH and others not. Thus, it is an issue how to guarantee the same TBS values for all transmissions during a blind retransmission procedure.
Proposal 6: Use different upper bound values for calculation of the total number of REs allocated for PDSCH for slot with/without PSFCH.
Proposal 7：For blind transmission, the sidelink TBS determination method should guarantee a stable TBS value.
5 2nd SCI 
In RAN1 #99 meeting, it has been discussed to down-select between the following two options concerning 2nd SCI format: 
	· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.



We incline to support option 2, since option 1 forces 2nd SCI used for groupcast HARQ feedback option 1 and option 2 into the same payload which causes more overhead. Thus, option 2 is more efficient on resource utilization.
Proposal 8: For contents of 2nd SCI, support option 2. No need to maintain the same payload for different 2nd SCI formats.
6 Conclusions
The following conclusions are proposed:
Observation-1：Besides DMRS, 1st /2nd SCI and CSI-RS shall also be counted in the calculation of available REs within a PRB.

Proposal 1: Only Rel-15 PDSCH DMRS configuration type 1 is reused for frequency-domain pattern of PSSCH DMRS.
Proposal 2: In Rel-16, sidelink UE can itself determine PSSCH DMRS pattern. FFS whether gNB can determine PSSCH-DMRS pattern in Rel-17.
Proposal 3: Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
Proposal 4: For resource pool configuration with bitmap, a bit “1” means that all the “UL” and “flexible” symbols in the corresponding slot are included in the resource pool.
Proposal-5: For the overhead used for calculation of available REs within a PRB, high layer configures a set of overhead value and SCI figures out which one should be used. 
Proposal 6: Use different upper bound values for calculation of the total number of REs allocated for PDSCH for slot with/without PSFCH.
Proposal 7：For blind transmission, the sidelink TBS determination method should guarantee a stable TBS value.
Proposal 8: For contents of 2nd SCI, support option 2. No need to maintain the same payload for different 2nd SCI formats.
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