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Introduction
In this document, we share our views on a few 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, yet). RAN1 agreements related to the OFDM symbol for PSFCH format 0 can be summarized as follows,
	Agreement:
· At least for sidelink HARQ feedback, NR sidelink supports at least a PSFCH format which uses last symbol(s) available for sidelink in a slot.
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.
Agreements:
· Repetition of PSFCH format 0 (one-symbol PSFCH format agreed in RAN1#97) to two consecutive symbols is used.
· This implies that, two consecutive symbols are always used for transmission of PSFCH format 0. 
· Note: The first symbol can be used for AGC training.


In our understanding, the most straightforward interpretation of the PSFCH location in a slot is that it occupies the last SL symbol (denoted as  in this document) in a slot. However, in case the last SL symbol in a slot is the last symbol of the slot (e.g. when ), such an interpretation cannot ensure a gap symbol immediately following the PSFCH symbol within the slot (see the above yellow highlighted RAN1 agreement). Therefore, in case symbol  is the last symbol in a slot, the symbol for PSFCH format 0 should be e.g. symbol .
Proposal 1: Specify the symbol used for PSFCH format 0 in TS 38.213 as
· Symbol  if symbol  is the last symbol in a slot.
· Symbol  otherwise.
Where symbol  is the last SL symbol in a slot.
Symbols for PSSCH in a slot
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, as follows,
	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 symbol immediately preceding the symbols which are configured for use by PSFCH, if PSFCH is configured in this slot.


For exclusion of symbol(s) for PSFCH, as discussed in section 2.1 of this document, it should be considered whether the last SL symbol () in a slot is the last symbol in the slot. For example, if symbol  is the last symbol in a slot, then the PSSCH should exclude not only the PSFCH symbol, but also the gap symbol immediately following the PSFCH symbol (see the above first highlighted sentence). It may be better to explicitly say that symbols starting from the one used for PSFCH are all excluded.
And exclusion of symbol  (“the last symbol configured for sidelink”, see the above second yellow highlighted sentence) should only be done if PSFCH is not configured in the slot, and symbol  is the last symbol in the slot. This is for the GAP symbol immediately following the last PSSCH symbol.
Thirdly, in case PSFCH is configured in the slot, the above third yellow highlighted text correctly exclude the AGC symbol immediately preceding the PSFCH symbol. However, in this case, one additional symbol immediately preceding the AGC symbol should also be excluded, in order to accommodate the GAP symbol immediately following the last PSSCH symbol.
A TP is provided in section 5.1 for the above three proposed changes.
Scrambling sequence generator initialization for PSSCH
For scrambling sequence generator initialization, two options are foreseen as follows,
Opt1: Similar mechanism as in NR Uu PUSCH.
Opt2: Similar mechanism as in LTE V2X.
For Opt1, the scrambling sequence generator initialization for PUSCH is quoted as follows,
	6.3.1.1	Scrambling
[…]
The scrambling sequence generator shall be initialized with 

where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, SP-CSI-RNTI or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space;
[bookmark: _Hlk26377062][bookmark: _Hlk26377073]-	 equals the higher-layer parameter msgA-dataScramblingIdentity if configured and the PUSCH transmission is triggered by a Type-2 random access procedure as described in clause 8.1A of [5, TS 38.213];

-	 otherwise
-	 is the index of the random-access preamble transmitted for msgA as described in clause 5.1.3A of [11, TS 38.321]
and where [image: ] equals the RA-RNTI for msgA and otherwise corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214] and clause 8.3 of [5, TS 38.213].
 […]


From our perspective, to keep the similar design for PSSCH, the initialization equation can be described as e.g. . To ensure  does not collide with  in NR Uu,  should be larger than or equal to 1024 and less than . For , a function of SLSS ID can be considered. If a UE successfully decodes PSCCH transmitted from another UE, both UEs are expected to be in the same synchronization cluster and accordingly share the same SLSS ID. Then, the UE is able to determine SLSS ID and  and de-scramble the corresponding PSSCH.
For Opt2, the scrambling sequence generator initialization for PSSCH in LTE V2X is quoted as follows,
	9.3.1	Scrambling


The block of bits , where  is the number of bits transmitted on the physical sidelink shared channel in one subframe shall be scrambled according to clause 5.3.1.

The scrambling sequence generator shall be initialised with  at the start of every PSSCH subframe where

-	for sidelink transmission modes 1 and 2,  is destination identity obtained from the sidelink control channel, and



-	for sidelink transmission modes 3 and 4,  with  and  given by clause 5.1.1 in [3] equals the decimal representation of CRC on the PSCCH transmitted in the same subframe as the PSSCH.


The basic thought of scrambling initialization in LTE V2X is to adopt the decimal value of the CRC parity bits of PSCCH. For NR sidelink, similar idea can be easily reused for PSSCH scrambling initialization. If UE successfully decodes PSCCH which carries 1st stage SCI, the UE calculates the decimal value of the CRC parity bits and accordingly de-scramble the corresponding PSSCH.
Proposal 2: Consider one of the following for PSSCH scrambling sequence generator initialization for NR sidelink:
·  where  is the SLSS ID and  is a value larger than or equal to 1024 and less than .
· 

Reuse the PSSCH scrambling sequence generator initialization for LTE V2X, i.e.  where .
Conclusion
In this contribution, we discuss some remaining issues on physical layer structure for NR sidelink, and make the following proposals. In addition, a TP is provided in section 5.1.
Proposal 1: Specify the symbol used for PSFCH format 0 in TS 38.213 as
· Symbol  if symbol  is the last symbol in a slot.
· Symbol  otherwise.
Where symbol  is the last SL symbol in a slot.
Proposal 2: Consider one of the following for PSSCH scrambling sequence generator initialization for NR sidelink:
·  where  is the SLSS ID and  is a value larger than or equal to 1024 and less than .
· 

Reuse the PSSCH scrambling sequence generator initialization for LTE V2X, i.e.  where .
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· [bookmark: _Toc29673237][bookmark: _Toc29673378][bookmark: _Toc29674371]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:
[bookmark: _GoBack]-	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 symbol(s) starting from the first symbolwhich 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, if PSFCH is not configured in this slot and if the last symbol configured for sidelink is the last symbol in this slot.
-	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 >
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