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Introduction
In this document, we share our views on remaining issues on physical layer structure for NR sidelink.
Discussion
[bookmark: _Ref31691468]Symbol for PSFCH format 0 in a slot
So far there has not been any explicit RAN1 agreements on the (single) OFDM symbol used for PSFCH format 0, and accordingly this aspect is not yet specified in physical layer specifications (sub clause 8.3.4.2.1 of TS 38.211 refers to TS 38.213 for “the starting symbol of PSFCH”, but there is no text relating to this in TS 38.213).
A TP is provided below to clarify the symbol used for PSFCH format 0, in sub-clause 8.3.4.2.1 in TS 38.211.
	< Unchanged parts are omitted >
[bookmark: _Toc454818139][bookmark: _Toc29230453][bookmark: _Toc36026712][bookmark: _Toc45107551]8.3.4	Physical sidelink feedback channel
[bookmark: _Toc29230454][bookmark: _Toc36026713][bookmark: _Toc45107552]8.3.4.1	General
[bookmark: _Toc29230455][bookmark: _Toc36026714][bookmark: _Toc45107553]8.3.4.2	PSFCH format 0
[bookmark: _Toc45107554]8.3.4.2.1	Sequence generation
The sequence  shall be generated according to


where  is given by clause 6.3.2.2 with the following exceptions:
-	 is given by clause 16.3  of [5, TS 38.213]; 
-	 is given by clause 16.3 of [5, TS 38.213];
-	 is the OFDM symbol number in the PSFCH transmission where  corresponds to the first OFDM symbol of the PSFCH transmission;
-	 is the index of the OFDM symbol in the slot that corresponds to the last but one OFDM symbol available for SL transmission in the slotfirst OFDM symbol of the PSFCH transmission in the slot given by [5, TS 38.213]
< Unchanged parts are omitted >



Symbols for PSSCH in a slot
Similarly to PSFCH, so far there has not been any explicit RAN1 agreements on determination of the number of symbols used for a PSSCH transmission. In TS 38.214 the symbols for PSSCH is specified as being determined by excluding some symbols from the configured SL symbols of a slot, specifically,
-	“The UE shall not transmit PSSCH in symbols which are configured for use by PSFCH, if PSFCH is configured in this slot”. (See symbol #12 in Figure 1)
-	“The UE shall not transmit PSSCH in the last symbol configured for sidelink”. (See symbol #13 in Figure 1)
-	“The UE shall not transmit PSSCH in the symbol immediately preceding the symbols which are configured for use by PSFCH, if PSFCH is configured in this slot”. (See symbol #11 in Figure 1)
It can be seen that the GAP symbol right after PSSCH (i.e. symbol #10 in Figure 1) has not been excluded.
[image: ]
[bookmark: _Ref37253300]Figure 1: GAP symbol after PSSCH should be excluded for PSSCH transmission
A TP is also provided below to clarify that two consecutive symbols preceding the symbol for PSFCH shall be excluded for PSSCH transmission (where one of the excluded symbol is for AGC for PSFCH, and the other one is for GAP for PSSCH), in sub-clause 8.1.2.1 of TS 38.214.
	< Unchanged parts are omitted >
8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters startSLsymbols and lengthSLsymbols, where startSLsymbols is the symbol index of the first symbol of lengthSLsymbols consecutive symbols configured for sidelink.
-	Within the slot, PSSCH resource allocation starts at symbol startSLsymbols+1.
-	The UE shall not transmit PSSCH in symbols which are configured for use by PSFCH, if PSFCH is configured in this slot.
-	The UE shall not transmit PSSCH in the last symbol configured for sidelink.
-	The UE shall not transmit PSSCH in the two consecutive symbols immediately preceding the symbol(s) which are configured for use by PSFCH, if PSFCH is configured in this slot.
< Unchanged parts are omitted >


Sequence generation of SL PT-RS
The specs text on sequence generation of SL PT-RS is shown as follows.
	[bookmark: _Toc29230463][bookmark: _Toc36026722][bookmark: _Toc45107561][bookmark: _Toc51774230]8.4.1.2	Phase-tracking reference signals for PSSCH
[bookmark: _Toc29230464][bookmark: _Toc36026723][bookmark: _Toc45107562][bookmark: _Toc51774231]8.4.1.2.1	Sequence generation 
The precoded sidelink phase-tracking reference signal for subcarrier  on layer  is given by

where
-	antenna ports  or  associated with PT-RS transmission are given by clause 8.2.3 of [6, TS 38.214];
   -   is given by clause 8.4.1.1.1 at the position of a DM-RS symbol.


The problem of the yellow highlighted sentence is that by “a DM-RS symbol” it is not clear which DM-RS symbol is actually referred to here. One possible way to clarify this is to reuse NR Uu method, i.e. the first PUSCH DMRS symbol for sequence generation of PUSCH PT-RS. For NR SL, a slight difference is the case when PSSCH only consists of one allocated sub-channel in frequency domain and the corresponding PSCCH occupies the whole sub-channel in the first 2 or 3 symbols, then, there might be no actual PSSCH DMRS transmission in the first DMRS symbol. Hereby the specified time domain location of PSSCH DMRS is copied as follows, e.g.  and number of PSSCH DMRS symbols is 2, the first DMRS symbol  as in Table 8.4.1.1.2-1 does not carry PSSCH DMRS transmission when PSCCH takes up one sub-channel and PSSCH only includes one subchannel as previously mentioned. The UE does not need to generate the root sequence for the first DMRS symbol in this case. Accordingly, for SL PT-RS sequence generation, the first symbol which carries actually transmitted PSSCH DMRS can be used.
	[bookmark: _Toc11324560][bookmark: _Toc29230462][bookmark: _Toc36026721][bookmark: _Toc45107560][bookmark: _Toc51774229]8.4.1.1.2	Mapping to physical resources
[…]
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1 where the number of PSSCH DM-RS is indicated in the SCI, and  is the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.
Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10





A TP is provided as follows for clause 8.4.1.2.1 in TS38.211.
	8.4.1.2	Phase-tracking reference signals for PSSCH
8.4.1.2.1	Sequence generation 
The precoded sidelink phase-tracking reference signal for subcarrier  on layer  is given by

where
-	antenna ports  or  associated with PT-RS transmission are given by clause 8.2.3 of [6, TS 38.214];
   -   is given by clause 8.4.1.1.1 at the position of a the first actual transmitted DM-RS symbol.


Time domain resource mapping of SL PT-RS
[bookmark: _GoBack]For time domain resource mapping of SL PT-RS, it was agreed to reuse the NR Uu method and the corresponding specs text is copied as follows. 
	[bookmark: _Toc29230465][bookmark: _Toc36026724][bookmark: _Toc45107563][bookmark: _Toc51774232]8.4.1.2.2	Mapping to physical resources
[…]
The set of time indices  defined relative to the start of the PSSCH allocation is defined by
1. set and 
2. if any symbol in the interval  overlaps with a symbol used for DM-RS according to clause 8.4.1.1.3
-	set 
-	set  to the symbol index of the DM-RS symbol
-	repeat from step 2 as long as  is inside the PSSCH allocation
3. add  to the set of time indices for PT-RS
4. increment  by one
5. repeat from step 2 above as long as  is inside the PSSCH allocation
where  is given by clause 8.4.3 of [6, TS 38.214].
[…]


The reason for the above step 2 is mainly as there is no need to map PT-RS immediately after a DMRS, thus, the repetition counter with periodicity  is reset at each DMRS symbol. While considering the case as discussed in previous section 2.3, a symbol used for DMRS according to clause 8.4.1.1.2 may not have actual DMRS transmission, it would be not necessary to reset the repetition counter, otherwise, the time domain density of reference signals cannot be guaranteed, since the symbol does not carry DMRS and the repetition counter is reset as zero.
A corresponding TP is provided as follows for clause 8.4.1.2.2 in TS38.211.
	8.4.1.2.2	Mapping to physical resources
< Unchanged parts are omitted >
The set of time indices  defined relative to the start of the PSSCH allocation is defined by
1. set and 
2. if any symbol in the interval  overlaps with a symbol used forcarrying DM-RS according to clause 8.4.1.1.32
-	set 
-	set  to the symbol index of the DM-RS symbol
-	repeat from step 2 as long as  is inside the PSSCH allocation
3. add  to the set of time indices for PT-RS
4. increment  by one
5. repeat from step 2 above as long as  is inside the PSSCH allocation
where  is given by clause 8.4.3 of [6, TS 38.214].
< Unchanged parts are omitted >



Conclusion
In this contribution, we discuss remaining issues on physical layer structure for NR sidelink, and propose a number of TPs to clarify the following aspects:
· Symbol for PSFCH format 0 in a slot.
· Symbols excluded for a PSSCH transmission in a slot.
· Position of the reference DM-RS symbol for sequence generation of SL PT-RS.
· DM-RS symbols skipped when mapping SL PT-RS.
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