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Introduction
In RAN1 #98, some progresses for the physical layer procedures for NR sidelink was made as follows [1]:
 (
Agreements
:
For PSSCH-to-HARQ feedback timing, to down-select:
Option 1: K is the number of 
logical 
slots (i.e., the slots within the resource pool)
Option 2: K is the number of physical slots (i.e., the slots within and outside the resource pool)
FF
S how to determine K.
Agreements
:
For TX-RX distance-based 
HARQ feedback
 for groupcast Option 1, 
The location information of TX UE is indicated by the 2nd stage SCI payload 
FFS whether/how higher layer signaling is also used in signaling the location information
FFS whether/how to handle when the location information is not available at TX and/or RX UE.
Agreements
:
For 
Case 1 (PSFCH TX/RX overlap)
,
Select PSFCH TX or RX based on priority rule
Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
FFS: Other priority rule (e.g. 
TX/RX, cast type, HARQ state, 
HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation
For 
Case 
2
 (PSFCH TX to multiple UEs)
,
Select 
N
 PSFCH(s) transmissions based on priority rule
Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
FFS: Other priority rule (e.g. 
cast type, HARQ state, 
HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.), up to UE implementation
For 
Case 3 (PSFCH TX with multiple HARQ feedback to the same UE)
,
FFS including whether to s
upport 
multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2
Send LS to RAN4 to ask the feasibility of 
s
imultaneous transmission of multiple PSFCH
, and the maximum value of 
N
 if feasible (draft 
LS in 
R1-1909873
, 
email approval till 9/5 – Hanbyul, LGE
)
I
nform that no conclusion is made in RAN1 regarding whether the transmit power of PSFCH transmitted at the same time is the same or not when N>1.
Including the current RAN1 agreement on PSFCH design
)
After some email discussions, some remained issues are additionally agreed as follows [2]:
 (
Agreements
 
in
 
[98-NR-10]
:
In Rel-16, at least for sequence-based PSFCH format with one symbol (not including AGC training period), it is not supported to do FDM between PSSCH/PSCCH and PSFCH.
Discuss further the following:
For a PSFCH format, in the symbols that can be used for PSFCH transmissions in a resource pool, a set of frequency resources is (pre-)configured for the actual use of PSFCH transmissions (i.e., PSFCH transmissions do not happen in other frequency resources). 
FFS: Frequency resource sets for PSFCH are separated depending on HARQ feedback option.
At least, it is supported to use a single K value for all UEs in a RX resource pool
K=2 is supported
FFS: whether to support other K values to be used as a single K value in a resource pool
FFS: whether to support the use of multiple K values in a resource pool
For implicit mechanism for PSFCH resource determination, 
Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with different starting sub-channel in the same slot 
Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with different starting sub-channel(s) in different slots
FFS: Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots 
FFS whether/when to support CDM between PSFCH resources used for HARQ feedback of PSSCH transmissions (e.g., when PSFCH resource is insufficient)
For groupcast HARQ feedback Option 2, support CDM and FDM between PSFCH resources used by different RX UEs for HARQ feedback of the same PSSCH transmission
FFS how to multiplex HARQ feedback for unicast, groupcast option 1, and groupcast option 2.
Send LS to RAN4 to ask AGC settling time and RB size of PSFCH. A draft LS was shared in this thread.
Final LS approved in 
R1-1909922
.
W
orking assumption
 in [98-NR-12]
:
For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH: 
UE receiving RS for SL-RSRP measurement reports a filtered SL-RSRP (to be selected between L1-filtered SL-RSRP and L3-filtered SL-RSRP)
The transmit power of the RS is not indicated to UE receiving RS for this purpose. 
FFS whether to introduce additional behavior, e.g., restriction on transmit power change. 
FFS SL-RSRP reporting signaling details (e.g., which layer signaling is used). 
All the power above is normalized with a certain bandwidth (e.g., a PRB or a sub-channel). 
Other alternatives can be considered in RAN1#98bis if the SL-RSRP measurement error becomes too high with this working assumption.
)
This contribution gives some views about the current and potential issues on procedures for sidelink, mainly for HARQ procedures.
Views on the existing issues
Some issues for the HARQ feedback on the sidelink are still open [3,4]. We listed them, and the following is issues related with the HARQ procedure.
· HARQ timing: determining and indicating slot offset K, down-selecting two options—logical or physical.
· HARQ resource indication: implicit vs explicit, CDM vs FDM with application ranges.
· PSFCH multiplexing: Tx/Rx case, multiple Tx case, multiple Rx case.
In the following subsections we give our views on these issues, focusing on HARQ. Followings are open issues not directly related with HARQ. We do not treat these issues directly in this contribution.
· CSI related: acquisition and feedback procedure.
· Power management: detailed formulas of power control and calculation of path-loss.
· TB size determination
Issues on HARQ timing
The required processing time of a UE for decoding and determining A/N in NR is defined as less than 1 slot for 15 and 30kHz SCS, while more than 1 and less than 2 slots for 60 and 120kHz SCS. With the last symbol for PSFCH is used in general, however, the Tx starting timing can be anywhere latter than the processing time. Moreover, high-performance V2X devices supporting FR2 and targeting URLLC service can have better capabilities of processing performance even in circumstance in the FR1 operation.
Proposal 1: K=1 is additionally supported at least for FR1.
On the other hand, operators servicing sidelink communication in their licensed band does not always have proper SUL band, that is, sidelink RP can be configured over the conventional carrier with (dynamic) TDD. Resource collision/ambiguity can occur when the physical time gap of two logically connected region of RP is large and implicit indication of PSFCH is used.
Proposal 2: Option 1 (logical slot) is preferred for the PSSCH-to-HARQ feedback timing.
Issues on HARQ resource indication
Some implicit mechanisms for indication of PSFCH position for the HARQ feedback is considered. Although the explicit mechanism have merits for flexible operations especially in Mode 1, we see that it is not significantly advantageous to adopt separate format of SCI for the support of explicit indication.
Proposal 3: Explicit indication of PSFCH resource is not supported in Rel. 16.
Although the HARQ feedback delivers information about the PSSCH, the implicit indication can be more intuitive when the associated PSFCH are determined by the relation of the PSCCH rather than PSSCH, since one PSCCH indicates not more than one TB—one HARQ chain, and can make faster determination. PSSCH-association may give CBG-like operation on HARQ, but it requires disparate procedures of conventional NR CBG operation.
Proposal 4: Implicit indication of PSFCH resource is based on the transmitted PSCCH position.
On the other hand, some CDM mechanisms for PSFCH multiplexing is considered at least for the groupcast. Our previous contribution [5] shows that for the low-PAPR sequences with length less than 30 for PUCCH format 0 has low cross-correlation performance, the multiplexed signal number must be minimized.
Proposal 5: CDM is adopted only for the groupcast with the NACK-only feedback when 2 or less RBs are used for PSFCH.
Although the FDM gives the simplest solution for the same sub-channel/different starting slot case, however, FDM cannot always give sufficient number of independent PSFCH when large PSFCH period and/or small gap between sub-channels (or FDMed PSCCHs) are configured. For these cases, CDM among the same starting sub-channel and different slots can be considered. To minimize interference, we suggest the following: The low PAPR sequence with the length 30 or larger has good correlation property within its cyclic shifts with fixed u and v.
Alt. 5-1: 3 or larger RBs are used for CDM applied PSFCH.
Issues on PSFCH multiplexing
For the overlapped PSFCH resource of Tx/Rx (Case 1), we suggest the following as the priority order.
Proposal 6: The order of priority rule for the overlapped PSFCH Tx/Rx (Case 1) is
(1) PSCCH priority indication.
(2) NACK Tx for the groupcast NACK-only feedback configuration.
(3) Rx when the number of multiplexed Rx is larger than Tx.
(4) Tx otherwise.
All the signals not received by choosing Tx with the priority rule are regarded as NACK.
Since the receiver or transmitter UE cannot always identify its duplication, a misunderstanding by not sending needs to be prevented. That is the reason of (2). Note that (3) may have higher priority than (4) only when it is successfully assumed that the UE can receive all the aggregated Rx. To give higher priority to Tx with potentially multiple (Case 2) may cause power management issue, resulting degradation of SINR performance, so the power management regarding Case 2 need to be considered to confirm the order. On the other hand, we don’t have specific views for the Case 2 and 3. It may be discussed after/within the discussion of CDM adoption, since it may lead another solution for these problems.
Other potential issues
We see that some untreated issues about the HARQ procedures are still need to be discussed before the end of Rel. 16. The first is about another feedback channels, and the second is multiplexing of RP and S-SSB.
Feedback with another channel
The HARQ feedback carried on PSSCH can be a solution for the collision and multiplexing case, and gives efficient resource usage for the cases with extremely low ratio of HARQ usage on the RP. However, delaying issues and resource consumption can be demerit of A/N on PSSCH.
Proposal 7: HARQ feedback is NOT carried on PSCCH nor PSSCH in Rel. 16.
Multiplexing with S-SSB
It is agreed that the S-SSB is transmitted with all the symbols in a slot except GAP, laying on 11RB. The period is 160ms and multiple S-SSB can be transmitted in one period. The maximum ratio of slots containing S-SSB is about 1% (1/160 or 2/160) in FR1, and 5% (32/640) in FR2.
[bookmark: _GoBack]Determining the transmission of S-SSB can be later than the configuration of RP, because of the triggering condition. So in general, S-SSB cannot help laying on the pre-configured RP region. The PSCCH and PSSCH can successfully avoid transmitting on the S-SSB region, however, it may cause collision between S-SSB and PSFCH when implicit indication of PSFCH is configured. We give some potential solutions for this.
Proposal 8: Any other signals is not transmitted at S-SSB region.
Proposal 9: To resolve collision of PSFCH and S-SSB, followings may be considered:
	Option 9-1: TB is not delivered on the PSSCH with associated PSFCH is on S-SSB, at least TB with HARQ enabled.
	Option 9-2: HARQ is dynamically disabled for TBs delivered on the PSSCH with associated PSFCH is on S-SSB.
	Option 9-3: All the undelivered HARQ feedbacks by S-SSB collision are regarded as NACK.
	Option 9-4: Associated PSFCH is delayed with K (slot offset for the PSSCH-to-HARQ feedback timing) slots.
	Option 9-4-1: Adopt K+1 offset temporarily for all PSSCHs within K slots before S-SSB.
	Option 9-5: When K is determined as logical slot offset, all the slots containing S-SSB is excluded from the logical slots of the configured RP.
Summary
Following is the summary of our observations and proposals. 
Proposal 1: K=1 is additionally supported at least for FR1.
Proposal 2: Option 1 (logical slot) is preferred for the PSSCH-to-HARQ feedback timing.
Proposal 3: Explicit indication of PSFCH resource is not supported in Rel. 16.
Proposal 4: Implicit indication of PSFCH resource is based on the transmitted PSCCH position.
Proposal 5: CDM is adopted only for the groupcast with the NACK-only feedback when 2 or less RBs are used for PSFCH.
Alt. 5-1: 3 or larger RBs are used for CDM applied PSFCH.
Proposal 6: The order of priority rule for the overlapped PSFCH Tx/Rx (case 1) is
(1) PSCCH priority indication.
(2) NACK Tx for the groupcast NACK-only feedback configuration.
(3) Rx when the number of multiplexed Rx is larger than Tx.
(4) Tx otherwise.
All the signals not received by choosing Tx with the priority rule are regarded as NACK.
Proposal 7: HARQ feedback is NOT carried on PSCCH nor PSSCH in Rel. 16.
Proposal 8: Any other signals is not transmitted at S-SSB region.
Proposal 9: To resolve collision of PSFCH and S-SSB, followings may be considered:
	Option 9-1: TB is not delivered on the PSSCH with associated PSFCH is on S-SSB, at least TB with HARQ enabled.
	Option 9-2: HARQ is dynamically disabled for TBs delivered on the PSSCH with associated PSFCH is on S-SSB.
	Option 9-3: All the undelivered HARQ feedbacks by S-SSB collision are regarded as NACK.
	Option 9-4: Associated PSFCH is delayed with K (slot offset for the PSSCH-to-HARQ feedback timing) slots.
	Option 9-4-1: Adopt K+1 offset temporarily for all PSSCHs within K slots before S-SSB.
	Option 9-5: When K is determined as logical slot offset, all the slots containing S-SSB is excluded from the logical slots of the configured RP.
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