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1	Introduction
In this contribution some corrections to the NR SL specifications and open issues which were not addressed in previous meeting are discussed. 
2	Remaining issue for PHY Structures
Clause 8.2.4 in the current version of 38.211 describes how channel estimation can be acquired by DMRS based on the assumption on precoding. In RAN1, there is no explicit agreement on precoding assumption on PSCCH transmissions, however, it is inherently assumed that wideband precoding is used. Therefore, it is proposed to make an RAN1 agreement on it to avoid different interpretations of the specifications. 
[bookmark: _Toc53757987]Wideband precoding is assumed for PSCCH transmission.
The relevant draft CR is in [1].
3	Remaining issues for PHY procedure
In this section, we discuss the remaining prioritization rules for PHY procedures, in addition to the corrections in [2][3][4].
3.1	Tie-breaking rules
Section 16.2.4.2 and 16.2.4.3 in TS 38.213 specifies several rules for prioritization between simultaneous PSFCH transmissions, and simultaneous SL and UL transmissions, respectively. Most of the rules are based on priority level of the relevant transmissions/receptions. However, the rules to be applied when several transmissions/receptions have the same priority are still lacking. We discuss some of them below.
Issue 1: PSFCH TX and PSFCH RX with the same priority
This tie-break case has not been covered by the existing agreements. In our view, different rules can be applied, depending on whether the PSFCHs are for unicast/groupcast option 1/groupcast option 2. For example, in unicast, no reception of HARQ feedback is typically interpreted as a NACK (see Section 2.2.) Therefore, when the PSFCH to be sent carries a NACK for a unicast session, the UE prioritizes the PSFCH reception. The same rule can be applied when the PSFCH to be sent carries a NACK for groupcast option 2.
[bookmark: _Toc53667901][bookmark: _Toc53757988]When a UE is to transmit a PSFCH and to receive a PSFCH in the same PSFCH occasion and the two PSFCH have the same priority,
· [bookmark: _Toc53667902][bookmark: _Toc53757989]The UE prioritizes the PSFCH reception if the PSFCH transmission carries a NACK for unicast and for groupcast option 2 when both ACK and NACK are enabled
· [bookmark: _Toc53667903][bookmark: _Toc53757990]Other cases are up to UE implementation.
Issue 2: PUCCH carrying SL HARQ reporting and SL TX with the same priority
This case is also open under the existing RAN1 agreements. We prefer prioritizing the PUCCH carrying SL HARQ report. 
[bookmark: _Toc53667904][bookmark: _Toc53757991]When a PUCCH carrying SL HARQ reporting and another sidelink transmission with the same priority collides in time domain, the UE prioritizes the PUCCH carrying SL HARQ reports.
3.2	Remaining issues related to UL/SL collision
There are a number of open issues related to prioritization between UL and SL transmissions when they collide in the time domain. We discuss several cases below.
Issue 3: PUSCH containing SL HARQ report overlaps with SL transmission
This is the case when SL HARQ report is multiplexed with an UL shared channel (UL-SCH) in a PUSCH (i.e., UCI on PUSCH) and this UL transmission collides in time domain with a SL transmission. In this case, the UL transmission has two associated priorities, one from the SL HARQ reporting (i.e., the UCI) and one from the UL shared channel. In our view, the higher priority out of the two priorities associated with the UL transmission should be used in determining whether SL or UL transmission should be prioritized. 
[bookmark: _Toc53667905][bookmark: _Toc53757992]When a PUSCH containing SL HARQ report (i.e., UCI on PUSCH) overlaps with a SL transmission, the higher priority of the UCI and the UL-SCH is used for UL/SL prioritization.
Issue 4: PUCCH or PUSCH without UL-SCH overlaps with PSCCH/PSSCH 
This is the case when a PUCCH or a PUSCH which carries only UCI (i.e., without an UL-SCH) overlaps in time with a PSCCH/PSSCH transmission. A simple solution for this case would be reusing the UL/SL prioritization rule for the case an UL transmission overlaps with a PSFCH (except when the PUCCH or the PUSCH carries SL HARQ report, which has it owns prioritization rule.)
[bookmark: _Toc53667906][bookmark: _Toc53757993]When a PUCCH or a PUSCH carrying only UCI (i.e., without an UL-SCH) overlaps in time with a PSCCH/PSSCH transmission: reuse UL/SL prioritization rules for the case an UL transmission overlaps with a PSFCH transmission (except for the case the PUCCH or the PUSCH carries SL HARQ reports).  
Issue 5: UL transmission overlaps with PSFCH reception or S-SSB reception
Since a UE knows the priority of the expected PSFCH/S-SSB in advance, there is no fundamental difference compared to the case the UE is transmitting as PSFCH/S-SSB. Therefore, it is most reasonable to apply the same prioritization rule as with the PSFCH/S-SSB transmission.
[bookmark: _Toc53667907][bookmark: _Toc53757994]When UL transmission overlaps with PSFCH reception or S-SSB reception: reuse UL/SL prioritization rule for the case UL transmission overlaps with PSFCH (except for the case the UL transmission is a PUCCH carrying SL HARQ reports).
Issue 6: UL MsgA overlaps with PSFCH/S-SSB transmission
Section 16.2.4.3.1 of TS 38.213 define prioritization rule when a PRACH or a PUSCH scheduled by an UL grant in a RAR (i.e., Msg3 in 4-step RACH) overlaps with a PSFCH or a S-SSB/PSBCH transmission. However, the rule for the case of 2-Step RACH is missing. It is straightforward to adopt the same rule of 4-step RACH for 2-step RACH.
[bookmark: _Toc53667908][bookmark: _Toc53757995]When UL MsgA overlaps with PSFCH/S-SSB transmission: UL MsgA is prioritized.  
Issue 7: PUCCH carrying SL HARQ-ACK reports overlaps with PRACH/Msg3/MsgA
In this case we believe the PRACH/Msg3/MsgA should be prioritized, just as in the case when a PRACH/Msg3/MsgA overlaps with a PSFCH/S-SSB transmission.
[bookmark: _Toc53667909][bookmark: _Toc53757996]When PRACH/Msg3/MsgA overlaps with PUCCH carrying SL HARQ-ACK reports: PRACH/Msg3/MsgA is prioritized.
4	Corrections related to Synchronization
4.1	Corrections to TS 38.212 Clause 8.1 and Clause 8.1.1
In the current version of the TS 38.212 specification Section 8.1, the PSBCH payload generation is not written in accordance with the agreements taken in RAN1. Currently, the process performed in clause 7.1.1 for PBCH does not apply to the payload generation agreed for PSBCH, and in our view the clause [8.1.1, TS 38.212] should be modified.

[bookmark: _Toc47695318][bookmark: _Toc52888018][bookmark: _Toc53757997]Remove the clause 8.1.1 in TS 38.212 since the process does not apply to PSBCH and make some modifications to the text in 8.1 to address this issue.
We have provided a separate draft CR in [5] with the relevant modifications to the specification.
4.2 	S-SSB periodicities in RRC specification
The periodicities of the S-SSB transmission corresponding to a specific SCS that are defined in the RRC specification TS 38.331 are not aligned with the agreements from RAN1. It is left up to RAN2 to make the necessary correction. A CR in RAN2 from our company indicating this matter is planned for this meeting.
Agreements:
The following values with change marks are further agreed:
· Note: the values in bracket are subject to further discussion regarding potential removal all-together
For FR1:
· For 15kHz SCS, {1, [2]}
· For 30kHz SCS, {1, 2, [4]}
· For 60kHz SCS, {1, 2, 4, [8]}
For FR2:
· For 60kHz SCS, {1, 2, 4, 8, 16, 32}
· For 120kHz SCS, {1, 2, 4, 8, 16, 32, 64}
 
Agreements:
· Do not support 2/4/8 as the number of S-SSB transmissions within one S-SSB period for 15/30/60 KHz SCS for FR1, respectively.



[bookmark: _Toc52888333]The periodicity values for each SCS indicated in the RRC specification for the IE SL-SyncConfig are not aligned with the RAN1 agreed values.
The necessary discussion on changes to RRC specification can be done in RAN2. 
5	Mode 1
5.1	Processing times
In RAN1#102-e, the following was agreed:
	Agreements:
For Mode 1 when applicable:
· For the same TB, the minimum time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission is Tprep +delta (ms) 
· To conclude the value of delta>=0 during the e-Meeting
· A UE is not expected to be scheduled consecutive SL transmisions for the same TB such that the minimum time between PSFCH reception and next PSCCH/PSSCH retransmission can not be guaranteed
· FFS the detailed conditions of the applicability 


Although the applicability and the value of delta were discussed, no agreement was made.
Regarding the applicability, the question is if and how the gNB can know that SL HARQ FB is used in the sidelink. We distinguish two cases:
· The SL pool does not include PSFCH resources. This case is straightforward and the agreement above is not applicable.
· The SL pool includes PSFCH resources. In this case, the gNB cannot be certain how the resources are used by the UE. There are two alternatives:
· Alt. 1: the gNB ensures the timing restriction always.
· Alt. 2: it is up to the gNB to ensure the restriction but the UE may not transmit the packet. This requires changes to LCP (to ensure that the TB does not contain LCHs for which SL HARQ FB is used) or dropping rules in RAN1.
In our view, RAN2 impact should be avoided whenever possible. Dropping packets does not seem a good way to proceed either. For these reasons, we are supportive of Alt. 1.
[bookmark: _Toc53757998]The agreement from RAN1#102 applies “when using a pool with PSFCH resources”
Regarding the value of delta:
· The minimum time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission consists of:
· T1: Time to detect PSFCH.
· T2: Time to encode PSCCH/PSSCH. Given that it is a retransmission, the time can be reduced significantly when compared to an initial transmission.
· The time between PDCCH reception and first scheduled PSCCH/PSSCH transmission consists of
· TA: Time to decode PDCCH.
· TB: Time to encode PSCCH/PSSCH. This corresponds to an initial transmission.
Note that T2 can be shortened substantially compared to TB because it corresponds to a retransmission, so T2 ≤ TB. The complexity of detecting PSFCH is also substantially lower than that of decoding PDCCH, so T1 ≤ TA. Thus, given that T1 + T2 ≤ TA + TB = Tproc and that Tprep > Tproc for μ = {0,1,2}, we think that delta=0 can be used.
[bookmark: _Toc53757999]In the agreement from RAN1#102, delta=0
Table 1. Tproc and Tprep values captured in TS 38.214 and 38.213, respectively
	
	

	PSSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36


d2,1 = 1

	
	
	[bookmark: _Hlk39010546]

	0
	14

	1
	18

	2
	28

	3
	32


 


In our view, the simplest way to capture this in the specification is with the CR for TS 38.214 (Clause 8.6) in [9] and the CR for TS 38.213 (Clause 16.5) in [7]. 
[bookmark: _Toc53758000]Agree the CR for TS 38.214 (Clause 8.6) in [9] and the CR for TS 38.213 (Clause 16.5) in [7].
5.2	Corrections to TS 38.213
5.2.1	SCI format 1-A fields
In RAN1#102-e, the following agreement was made:
	Agreements:
· Capture how to set the TDRA and FRDA fields in the specification based on the agreements regarding how to set the TDRA and FDRA fields in DCI/SCI: 
· For the SCI transmitted in the first granted resource (for DG) or in the first resource in a period (for CG), the values of TDRA and FDRA are the ones provided in DCI.
· For the SCI transmitted in the second granted resource (for DG) or in the second resource in a period (for CG), the values of TDRA and FDRA indicate the second and third granted resources (for DG) or the second and third resources in a period (for CG). If the grant does not include a third resource, TDRA is set to zero and FDRA is set with  the same as the corresponding value provided in DCI.
· For the SCI transmitted in the third granted resource (for DG) or in the third resource in a period (for CG), the values of TDRA is set to zero and FDRA is set with  the same as the corresponding value provided in DCI.
· Note: for mode-1, it is understood that up to 3 resources can be configured within a SL CG period to transmit a TB and DG resources are used for the same TB if further retransmissions are needed.


However, this was not captured in the specification. To implement this agreement, we have prepared a CR CR for 38.213 (Clause 16 and Clause 16.4) in [6]. Note that the CR also removes the following statement from Clause 16:
	A UE transmitting using a Mode-1 grant uses the corresponding fields in SCI to reserve the next resource(s) allocated by the same grant.


The motivation for removing the statement is three-fold:
· The statement is made redundant by the new text.
· The statement is too generic to be of any value. For example, it does not clarify which fields or which SCI.
· The statement is incorrect in that includes reservation for periodically granted resources (e.g., in a SL CG), which is not supported by any RAN1 agreement.
[bookmark: _Toc53758001]Agree the CR for 38.213 (Clause 16 and Clause 16.4) in [6] implementing the agreements from RAN1#102-e on how the frequency resource assignment and time resource assignment fields are set in SCI format 1-A for mode 1.
[bookmark: _Hlk47530993]5.2.2	Corrections to Clause 16.5
The preparation time was agreed in RAN1#100bis-e:
	Agreements:
· A UE does not expect to be scheduled to transmit the UL report corresponding to a PSFCH reception earlier than Tprep after the end of the PSFCH. 
· This includes the effect of time advance.
· Tprep = (N+X) ∙ (2048+144) ∙ k ∙ 2 –μ ∙ T_c where: 
· Working assumption: N is 14, 18, 28 and 32 corresponds to the SCS configuration μ of 0, 1, 2 and 3, μ = min(μ_SL, μ_UL)
· k = T_s / T_c (parameters as defined in 38.211)
· FFS X (including the possibility of value 0)



The current text in the specification misses the minus sign in the term . The corresponding correction can be found in the following TP.
[bookmark: _Toc53758002]Agree the CR for 38.213 (Clause 16.5) in [7] correcting the expression for Tprep.
5.3	Corrections to TS 38.214
This section contains a collection of corrections for minor issues.
5.3.1	Correction to Clause 8.1.2.1
The draft CR in [8] introduces editorial corrections clarifying the resource allocation in time domain for mode 1.
[bookmark: _Toc53758003]Agree the CR for TS 38.214 (Clause 8.1.2.1) in [8] introducing editorial corrections clarifying the resource allocation in time domain for mode 1.
6	Mode 2
6.1	Corrections to 38.212
TS 38.212 describes the information transmitted by means of SCI format 1-A. For some of the fields a reference is added pointing to the appropriate specification. We believe that the references for some fields should be changed as indicated in the following the draft CR in [10]. In addition, in TS 38.212 and TS 38.214, different terminology is used to refer to the field used for signaling reservations corresponding to periodic allocations: ‘resource reservation period’ (TS 38.212) and ‘resource reservation interval’ (TS 38.214). This is also corrected in the draft CR in [10].
[bookmark: _Toc53758004]Agree the CR for TS 38.212 (Clause 8.3.1.1 and Clause 8.4.1.1) in [10] with corrections to the fields in SCI format 1-A and SCI format 2-A.
7	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Wideband precoding is assumed for PSCCH transmission.
Proposal 2	When a UE is to transmit a PSFCH and to receive a PSFCH in the same PSFCH occasion and the two PSFCH have the same priority,
	The UE prioritizes the PSFCH reception if the PSFCH transmission carries a NACK for unicast and for groupcast option 2 when both ACK and NACK are enabled
	Other cases are up to UE implementation.
Proposal 3	When a PUCCH carrying SL HARQ reporting and another sidelink transmission with the same priority collides in time domain, the UE prioritizes the PUCCH carrying SL HARQ reports.
Proposal 4	When a PUSCH containing SL HARQ report (i.e., UCI on PUSCH) overlaps with a SL transmission, the higher priority of the UCI and the UL-SCH is used for UL/SL prioritization.
Proposal 5	When a PUCCH or a PUSCH carrying only UCI (i.e., without an UL-SCH) overlaps in time with a PSCCH/PSSCH transmission: reuse UL/SL prioritization rules for the case an UL transmission overlaps with a PSFCH transmission (except for the case the PUCCH or the PUSCH carries SL HARQ reports).
Proposal 6	When UL transmission overlaps with PSFCH reception or S-SSB reception: reuse UL/SL prioritization rule for the case UL transmission overlaps with PSFCH (except for the case the UL transmission is a PUCCH carrying SL HARQ reports).
Proposal 7	When UL MsgA overlaps with PSFCH/S-SSB transmission: UL MsgA is prioritized.
Proposal 8	When PRACH/Msg3/MsgA overlaps with PUCCH carrying SL HARQ-ACK reports: PRACH/Msg3/MsgA is prioritized.
Proposal 9	Remove the clause 8.1.1 in TS 38.212 since the process does not apply to PSBCH and make some modifications to the text in 8.1 to address this issue.
Proposal 10	The agreement from RAN1#102 applies “when using a pool with PSFCH resources”
Proposal 11	In the agreement from RAN1#102, delta=0
Proposal 12	Agree the CR for TS 38.214 (Clause 8.6) in [9] and the CR for TS 38.213 (Clause 16.5) in [7].
Proposal 13	Agree the CR for 38.213 (Clause 16 and Clause 16.4) in [6] implementing the agreements from RAN1#102-e on how the frequency resource assignment and time resource assignment fields are set in SCI format 1-A for mode 1.
Proposal 14	Agree the CR for 38.213 (Clause 16.5) in [7] correcting the expression for Tprep.
Proposal 15	Agree the CR for TS 38.214 (Clause 8.1.2.1) in [8] introducing editorial corrections clarifying the resource allocation in time domain for mode 1.
Proposal 16	Agree the CR for TS 38.212 (Clause 8.3.1.1 and Clause 8.4.1.1) in [10] with corrections to the fields in SCI format 1-A and SCI format 2-A.
[bookmark: _In-sequence_SDU_delivery]
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