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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Ref16006416]In the contribution, we discuss the remaining issues on the details of mode-1 scheduling, including:
· SL DCI format
· HARQ reporting
· Scheduling
· Configured grant
· Others
2. SL DCI format
2 
2.1 PDCCH candidate location for DCI format 3_0/3_1
When performing blind decoding of a PDCCH candidate of a Uu DCI format, the UE determines the CCE index of the PDCCH candidate according to the following formula, where  in the formula refers to the value of the CIF field of the cell for which the DCI format is monitored, if the cross-carrier indication is configured, otherwise,  is zero.
	TS 38.213
For a search space set  associated with CORESET , the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a serving cell corresponding to carrier indicator field value are given by 

where
for any CSS, ; 
for a USS, , ,  for ,  for ,  for , and ;
;
 is the number of CCEs, numbered from 0 to , in CORESET  and, if any, per RB set; 
 is the carrier indicator field value if the UE is configured with a carrier indicator field by CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored; otherwise, including for any CSS, ;
, where  is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for a serving cell corresponding to ; 
for any CSS, ; 
for a USS,  is the maximum of  over all configured  values for a CCE aggregation level  of search space set  ;
the RNTI value used for  is the C-RNTI.  



CrossCarrierSchedulingConfig ::=        SEQUENCE {
    schedulingCellInfo                      CHOICE {
        own                                     SEQUENCE {                  -- Cross carrier scheduling: scheduling cell
            cif-Presence                            BOOLEAN
        },
        other                                   SEQUENCE {                  -- Cross carrier scheduling: scheduled cell
            schedulingCellId                        ServCellIndex,
            cif-InSchedulingCell                    INTEGER (1..7)
        }
}

	cif-InSchedulingCell
The field indicates the CIF value used in the scheduling cell to indicate a grant or assignment applicable for this cell, see TS 38.213 [13].

	other
Parameters for cross-carrier scheduling, i.e., a serving cell is scheduled by a PDCCH on another (scheduling) cell. The network configures this field only for SCells.

	own
Parameters for self-scheduling, i.e., a serving cell is scheduled by its own PDCCH.

	schedulingCellId
Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell. In case the UE is configured with DC, the scheduling cell is part of the same cell group (i.e. MCG or SCG) as the scheduled cell. If drx-ConfigSecondaryGroup is configured in the MAC-CellGroupConfig associated with this serving cell, the scheduling cell and the scheduled cell belong to the same Frequency Range.



The IE SearchSpace defines how/where to search for PDCCH candidates. For a scheduled cell in the case of cross-carrier scheduling, except for nrofCandidates, all the optional fields are absent.
SearchSpace information element for a scheduled cell
-- ASN1START
-- TAG-SEARCHSPACE-START

SearchSpace ::=                         SEQUENCE {
    searchSpaceId                           SearchSpaceId,
    nrofCandidates                          SEQUENCE {
        aggregationLevel1                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel2                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel4                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel8                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel16                      ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}
}                                                                                                   OPTIONAL,   -- Cond Setup
…omitted…
}


[bookmark: _Ref53590445]Figure 1. Example of cross-carrier scheduling Uu
For example, as shown in Figure 1, if UL on cell#2 is cross-carrier scheduled by Uu DCI#2 on cell#1, then the  and nrofCandidates for the Uu DCI#2 detection are determined based on CIF=1 and nrofCandidates=8 respectively.
[bookmark: _Ref53740748]Observation 1. In R15, for self-scheduling,  of the self-scheduling PDCCH candidate is set to 0, otherwise  is set to the value of the CIF field of the cross-carrier scheduled cell.
[bookmark: _Ref53740750]Observation 2. In R15,  corresponding to a Uu DCI format scheduling a serving cell is determined based on the nrofCandidates of a serving cell corresponding to .
Nevertheless, for SL scheduling, the location (i.e., CCE index) of the PDCCH candidate corresponding to DCI format 3_0/3_1 is not clear. More specifically, if the SL is cross-carrier scheduled as shown in Figure 2, it is unclear which cell’s  and nrofCandidates are used for SL DCI detection. Therefore, the value of  of PDCCH candidates of a SL DCI format should be specified. Moreover, how many blind detections of DCI 3_0/3_1 the UE should perform is also not clear. As shown in Figure 2, for the same search space (e.g., SS ID = 5), there are four BDs configured for cell#1 and eight BDs configured for cell#2, how many BDs, e.g., 4, 8, or 12, are for SL DCI?


[bookmark: _Ref53594322]Figure 2. Example of cross-carrier scheduling SL
There are two options for defining a SL DCI candidate. For example, the PDCCH candidate for self-scheduling can be used for blind searching the SL DCI, which means  for SL DCI is always set to zero. Another possible way to determine the CCE index is to use the ID of the scheduled cell (i.e., the CIF value in a Uu DCI format scheduling that cell). 
· Option1. of PDCCH candidates of a SL DCI format = 0
· Option2. of PDCCH candidates of a SL DCI format = CIF value in a Uu DCI format scheduling the SL cell (i.e., 1)
In option2, it is unclear how to handle the ITS band case because there is no CIF value for a SL cell on ITS band. Thus, option1 is preferred.  
[bookmark: _Ref53740756]Proposal 1. The value of  of PDCCH candidates for a SL DCI format is set to zero, and then the number of PDCCH candidates associated with a SL DCI format blind decoding is set to the value of nrofCandidates corresponding to the scheduling cell.
TP#1 for 38.213: PDCCH candidate
	------------------------------------------- Start of Draft TP of 213-------------------------------------
10.1	UE procedure for determining physical downlink control channel assignment
For a search space set  associated with CORESET , the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a serving cell corresponding to carrier indicator field value are given by 

where
for any CSS, ; 
for a USS, , ,  for ,  for ,  for , and ;
;
 is the number of CCEs, numbered from 0 to , in CORESET  and, if any, per RB set; 
 is the carrier indicator field value if the UE is configured with a carrier indicator field by CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored; otherwise, including for any CSS or any USS configured with DCI format 3_0 or DCI format 3_1, ;
, where  is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for a serving cell corresponding to ; 
for any CSS, ; 
for a USS,  is the maximum of  over all configured  values for a CCE aggregation level  of search space set  ;
the RNTI value used for  is the C-RNTI. 
--------------------------------------------- End of Draft TP --------------------------------------------



2.2 Correction on monitoring occasion for SL DCI 
A SL DCI format schedules resource(s) for PSSCH transmission but not for PSSCH reception. However, there are some places in the spec incorrectly using the term ‘PSSCH reception’ when referring to SL DCI, which should be fixed.
	TS 38.213
10.1	UE procedure for determining physical downlink control channel assignment
A UE does not expect to detect, in a same PDCCH monitoring occasion, a DCI format with CRC scrambled by a SI-RNTI, RA-RNTI, MsgB-RNTI, TC-RNTI, P-RNTI, C-RNTI, CS-RNTI, or MCS-RNTI and a DCI format with CRC scrambled by a SL-RNTI or a SL-CS-RNTI for scheduling respective PDSCH and PSSCH receptions on a same serving cell.
Agreements-RAN1#99:
· When in the same slot, there is both PDCCH monitoring for Uu and PDCCH monitoring for SL for the same CC, the search space(s) for SL is configured to be the same or a subset of those for Uu for the same CC or vice versa
· A UE does not expect to receive in the same PDCCH monitoring occasion and the same scheduling cell PDCCH carrying a DL grant and PDCCH carrying a SL DG.
· FFS SL grant is limited to having SL HARQ FB enabled or not.  
· FFS for CG type-2 activation/deactivation


Besides, it was agreed that a UE does not expect to receive PDCCH carrying a DL grant and PDCCH carrying a SL grant in the same PDCCH monitoring occasion on a same scheduling cell. However, the ‘same serving cell’ in the text above seems to be confusing, which can be understood as the cell where PDSCH transmission and PSSCH transmission take place. To align with the agreement, it should be understood as the scheduling cell where the PDCCH monitoring occasion for DL grant and SL grant are located. 
Therefore, it is suggested moving ‘a same serving cell’ after ‘in a same PDCCH monitoring occasion’ to avoid possible misunderstandings. So, we proposed a TP as below
[bookmark: _Ref53740758]Proposal 2. Adopt the TP#2 for TS 38.213.
TP#2 for 38.213: PSSCH transmission
	------------------------------------------- Start of Draft TP of 213-------------------------------------
10.1	UE procedure for determining physical downlink control channel assignment
A UE does not expect to detect, in a same PDCCH monitoring occasion on a same serving cell, a DCI format with CRC scrambled by a SI-RNTI, RA-RNTI, MsgB-RNTI, TC-RNTI, P-RNTI, C-RNTI, CS-RNTI, or MCS-RNTI and a DCI format with CRC scrambled by a SL-RNTI or a SL-CS-RNTI for scheduling respective PDSCH receptions and PSSCH transmissions receptions on a same serving cell.
---------------------------------------------- End of Draft TP ---------------------------------------------



2.3 Clarification of DCI format
In R15, a USS may be configured with fallback DCI or non-fallback DCI, but cannot be configured with both of them at the same time. R16 URLLC also follows this design principle, specifically by overriding dci-Formats with dci-FormatsExt. 
        ue-Specific                                 SEQUENCE {
            dci-Formats                                 ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1},
            ...,
            [[
            dci-Formats-MT-r16                   ENUMERATED {formats2-5}                                OPTIONAL,    -- Need R
            dci-FormatsSL-r16                    ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1, formats3-0, formats3-1,
                                                             formats3-0-And-3-1}                        OPTIONAL,    -- Need R
            dci-FormatsExt-r16                   ENUMERATED {formats0-2-And-1-2, formats0-1-And-1-1And-0-2-And-1-2}
                                                                                                        OPTIONAL     -- Need R
            ]]
        }
	dci-Formats
Indicates whether the UE monitors in this USS for DCI formats 0-0 and 1-0 or for formats 0-1 and 1-1.

	dci-FormatsExt
If this field is present, the field dci-Formats is ignored and dci-FormatsExt is used instead to indicate whether the UE monitors in this USS for DCI format 0_2 and 1_2 or formats 0_1 and 1_1 and 0_2 and 1_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 10.1).

	dci-Formats-MT
Indicates whether the IAB-MT monitors the DCI formats 2-5 according to TS 38.213 [13], clause 14.

	dci-FormatsSL
Indicates whether the UE monitors in this USS for DCI formats 0-0 and 1-0 or for formats 0-1 and 1-1 or for format 3-0 of dynamic grant or for format 3-1 or for formats 3-0 of dynamic grant and 3-1.


However, it is not clear whether dci-FormatsSL would override dci-Formats. If not, which means UE needs to monitor the set of dci-Formats and dci-FormatsSL in the same search space, which breaks the R15 rule. Moreover, according to the existing TS 38.331 spec, it is possible to configure dci-Formats, dci-FormatsSL and dci-FormatsExt in a same USS. In this case, it is not clear if UE needs to monitor the combination of dci-FormatsSL and dci-FormatsExt at the same time. 
If UE has to monitor the combination of dci-Formats, dci-FormatsSL and dci-FormatsExt, since a UE does not know in advance which monitoring occasion is used for SL DCI reception and which occasion is for Uu DCI, it has to blind decode both SL DCI and Uu DCI in each monitoring occasion. In this case, configuring too many DCIs with different sizes in a search space may bring adverse impact: it not only reduces the blind decoding budget per DCI size, but also limits the flexibility of blind decoding allocation for SL and Uu, i.e., both SL DCI and Uu DCI can only be configured with the same number of blind decoding. To be more specific, if there are two different DCI sizes, one for SL DCI and the other for Uu DCI, in a search space, and the maximum number of blind decoding is 44, then each DCI size has only up to 22 blind decodings even though they will not occur in the same monitoring occasion. So if the supported DCI format is a combination of dci-Formats/dci-FormatsSL and dci-FormatsExt, it not only violates the principle of R15, but also affects the maximum number of blind decodings on the Uu DCI.
[bookmark: _Ref53740751]Observation 3. When enabling dci-Formats and dci-FormatsSL in the same search space, UE has to monitor the combination of dci-Formats and dci-FormatsSL, which would impact the flexibility of blind decoding allocation for Uu .
[bookmark: _Ref53740760]Proposal 3. If dci-FormatsSL is configured, it overrides dci-Format.
[bookmark: _Ref53740761]Proposal 4. It is not expected to configure dci-FormatsSL and dci-FormatsExt in a same USS.

2.4 DCI size alignment
In the last meeting, it was agreed that the Uu DCI size budget of the scheduling cell on which SL DCI is received is used for SL DCI size alignment. In TS 38.212, ‘DCI formats configured to monitor for a cell’ in the specification text is used to represent the Uu DCI format corresponding to the concerned Uu DCI size budget. However, it does not include the group common DCI format configured on the scheduling cell. 
Noted that in 7.3.1.0.1, group common DCI format 2-x are summarized as ‘DCI formats for other purposes’. 
	[bookmark: _Toc19798780][bookmark: _Toc26467251][bookmark: _Toc29326614][bookmark: _Toc29327764][bookmark: _Toc36045954][bookmark: _Toc36046214][bookmark: _Toc36046360][bookmark: _Toc45209277][bookmark: _Toc51852451]TS 38.212
7.3.1.3	DCI formats for other purposes
[bookmark: _Toc19798781][bookmark: _Toc26467252][bookmark: _Toc29326615][bookmark: _Toc29327765][bookmark: _Toc36045955][bookmark: _Toc36046215][bookmark: _Toc36046361][bookmark: _Toc45209278][bookmark: _Toc51852452]7.3.1.3.1	Format 2_0
DCI format 2_0 is used for notifying the slot format, COT duration, available RB set, and search space set group switching. 
==================Omitted==================
7.3.1.3.2	Format 2_1
==================Omitted==================
……


Thus, we suggest using ‘DCI formats for other purposes as described in 7.3.1.3’ to represent the group common DCI format and propose the following TP:
[bookmark: _Ref53740764]Proposal 5. Adopt the TP#3 regarding DCI size budget for SL DCI alignment in TS 38.212.
TP#3 for 38.212: size alignment
	------------------------------------------- Start of Draft TP of 212-------------------------------------
[bookmark: _Toc51852442]7.3.1.0.1	DCI size alignment for DCI formats for scheduling of sidelink
If DCI format 3_0 or DCI format 3_1 is monitored on a cell, DCI size alignment for DCI format 3_0 and DCI format 3_1 is performed as described in this clause after performing the DCI size alignment described in Clause 7.3.1.0. The size(s) of the DCI formats configured to monitor for a cell and DCI formats for other purposes as described in 7.3.1.3 on the same cell if configured in this clause refers to that after performing the DCI size alignment described in Clause 7.3.1.0.
If DCI format 3_0 or DCI format 3_1 is monitored on a cell and the total number of DCI sizes of the DCI formats configured to monitor for the cell, DCI formats for other purposes as described in 7.3.1.3 on the same cell if configured and DCI format 3_0 or DCI format 3_1 is more than 4, zeros shall be appended to DCI format 3_0 if configured and DCI format 3_1 if configured, until the payload size of DCI format 3_0 or DCI format 3_1 equals that of the smallest DCI format among the DCI formats configured to monitor for the cell and DCI formats for other purposes as described in 7.3.1.3 on the same cell if configured that is larger than DCI format 3_0 or DCI format 3_1.
The UE is not expected to handle a configuration that results in:
-	the total number of different DCI sizes configured to monitor for the cell, DCI formats for other purposes as described in 7.3.1.3 on the same cell if configured and DCI format 3_0 or DCI format 3_1 is more than 4; and
-	the payload size of DCI format 3_0 or DCI format 3_1 is larger than the payload size of all other DCI formats configured to monitor for the cell and DCI formats for other purposes as described in 7.3.1.3 on the same cell if configured.
---------------------------------------------- End of Draft TP ---------------------------------------------



3. HARQ reporting
3 
3.1 HARQ reporting for an ‘incomplete’ PSFCH period
	Agreements:
· Option B is agreed for the number of logical slots in a resource pool.
· Option A: UE is not expected to be configured with a resource pool where the number of logical slots of the resource pool, counted within 10240 ms period, is not an integer multiple of the PSFCH resource period
· Option B: It is clarified in the specification that a PSFCH slot is associated with up to N PSSCH slots where N is the PSFCH resource period.
· Option 1 is agreed for the location of PSFCH slots where the PSFCH resource period is N.
· Option 1: Logical slot index #0, #N, #2N, …. within 10240 ms period
· Option 2: Logical slot index #N-1, #2N-1, #3N-1, … within 10240 ms period
· Option 3: Logical slot index …, #M-2N, #M-N, #M within 10240 ms period, where logical slot #M is the last slot of a resource pool


It is was discussed in the last meeting that whether the number of SL slots of a resource pool in a DFN/SFN cycle must be multiple of PSFCH period . The outcome of the discussion is that the number of SL slots of a resource pool in a DFN/SFN cycle may not always be multiple of , which means there may be an ‘incomplete’ PSFCH period at the DFN/SFN cycle boundary. 
An example of an ‘incomplete’ PSFCH period is shown below. With PSFCH period  and minimum PSSCH-PSFCH gap K, it can be derived that the time gap between a PSFCH and its corresponding candidate PSSCH occasion should be within the distance range [K, +K-1], but when the number of SL slots in a 10240ms period is not multiple of , the interval between the last PSFCH in the previous cycle and the first PSFCH in the next cycle is less than . Moreover, in this case, the number of PSSCH associated with the latter PSFCH at a distance of [K, +K-1] is less than .


[bookmark: _Ref53602624]Figure 3. Example of an incomplete PSFCH period
This ‘special’ PSFCH occasion that has fewer than  associated PSSCH occasion is usually the first PSFCH occasion in a 10240ms period. Donating the number of candidate PSSCH occasion associated with a PSFCH occasion by , as illustrated in Figure 3, the PSFCH occasion in red has only 1 associated PSSCH occasion while . 
According to the previous agreement,  HARQ-ACK bits should be reported for each PSFCH occasion involved in a type1 SL HARQ codebook based on the PSFCH detection result corresponding to each candidate PSSCH occasion. If a candidate PSSCH occasion that is not scheduled for SL, NACK will be reported. 
	TS 38.213
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel 
==================Omitted==================
Set  – index of a SL slot within an PSFCH period
while 
; 
;
;
end while
==================Omitted==================
If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions.


However, it is not clear what should be reported in response to the ‘special’ PSFCH occasion with fewer than  associated PSSCH occasion. 
There are two options:
Option1: TX UE reports  bit HARQ-ACK for the ‘special’ PSFCH occasion, including  bit(s) NACK and  HARQ-ACK bit(s) corresponding to the associated PSSCH occasion.
Option2: TX UE reports  bit HARQ-ACK for the ‘special’ PSFCH occasion, which means UE only generates HARQ-ACK for the associated PSSCH occasion.
Assuming the RX UE successfully decodes the associated PSSCH on n+5, then the TX UE generates ACK for the PSSCH occasion on n+5. Further, in option1, the TX UE sends 3 NACKs and 1 ACK, while in option2, only the ACK bit is sent. 


Although both options work, option2 has the merit of reducing the PUCCH overhead but has the disadvantage that the type1 codebook size would dynamically change. To be specific, if the gNB allocates two K1 values, and one of them corresponds to a normal PSFCH occasion and the other one corresponds to a special one for a scheduled PUCCH, TX UE will report + HARQ-ACK bits on the PUCCH, while if both K1 values correspond to normal PSFCHs for another scheduled PUCCH, TX UE shall feedback  HARQ-ACK bits. This dynamically changing codebook size will not only increase the complexity of gNB detection but also deviates from the original intent of introducing type1 codebook. In this late stage, further optimization is not preferred. Therefore, option1 is suggested.
[bookmark: _Ref47365166]Proposal 6. The same type-1 codebook size is used for HARQ-ACK reporting for both ‘normal’ and ‘incomplete’ PSFCH periods. More specifically, for a PSFCH occasion with  associated PSSCH occasion, TX UE reports  bit HARQ-ACK for the special PSFCH occasion, including  bit NACK and  HARQ-ACK corresponding to the associated PSSCH occasion, where  is the periodcity of PSFCH and .
TP#4 for 38.213: HARQ reporting 
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel 
The cardinality of the set  defines a total number  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions corresponding to the HARQ-ACK information bits. A UE determines  HARQ-ACK information bits, for a total number of   HARQ-ACK information bits as  = HARQ-ACK information bit for candidate PSSCH transmission with index  with corresponding PSFCH reception, for  , as described in Clause 16.5. If  occasions for candidate PSSCH transmission with corresponding PSFCH reception occasions in the set  are associated with a same PSFCH reception occasion, and  is smaller than , the UE generates a NACK value for each of the  occasions for candidate PSSCH transmission with corresponding PSFCH reception occasions. If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions. 
---------------------------------------------- End of Draft TP ---------------------------------------------



3.2 SL HARQ-ACK on PUSCH with priority index 1/0
Uu downlink data is divided into two categories: low priority (corresponding to priority index 0) and high priority (corresponding to priority index 1), and the HARQ-ACK corresponding to the downlink data has the same priority as the data. 
To ensure the performance of data or HARQ-ACK with high priority, and to meet latency or reliability requirements of data or HARQ-ACK with high priority, in R16, only HARQ-ACK and PUSCH with the same priority index can be multiplexed.
This leads to the question of whether a PUSCH with low or high priority index and a PUCCH carrying a SL HARQ-ACK can be multiplexed. Uu's principle mentioned above may not be directly applicable to this case, because the priority of PUCCH carrying SL HARQ-ACK and the priority of PUSCH carrying UL-SCH come from two different sets of priority definitions, and cannot be compared directly. Specifically, SL priority depends on the logical channel priority and the value of which ranges from 1 to 8. Uu priority is derived from the priority index in the corresponding non-fallback DCI or RRC configuration, the value of which is 0 or 1.
If the SL HARQ-ACK with low priority is multiplexed on a PUSCH with high priority (priority index 1), it may cause PUSCH reliability degradation. To avoid this issue, if the PUSCH overlapped with SL PUCCH has priority index 1, only when the priority value of SL PUCCH is smaller than sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH. If the PUSCH overlapped with SL PUCCH is with priority index 0, only when the priority value of SL PUCCH is larger than or equal to sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 0.
[bookmark: _Ref53740766]Proposal 7. If the PUSCH with priority index 1 is overlapped with SL PUCCH, only when the priority value of SL PUCCH is smaller than sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 1.
[bookmark: _Ref53740768]Proposal 8. If the PUSCH with priority index 0 is overlapped with SL PUCCH, only when the priority value of SL PUCCH is larger than or equal to sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 0.
TP#5 for 38.213: multiplexing
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
16.5.1.2	Type-1 HARQ-ACK codebook in physical uplink shared channel 
If the smallest priority value associated with a PUCCH with SL HARQ-ACK is smaller than sl-PriorityThreshold, the priority index of the PUCCH is 1; otherwise, the priority index of the PUCCH is 0. UE only multiplexes SL HARQ-ACK to a PUSCH with the same priority index.
16.5.2.2	Type-2 HARQ-ACK codebook in physical uplink shared channel 
If the smallest priority value associated with a PUCCH with SL HARQ-ACK is smaller than sl-PriorityThreshold, the priority index of the PUCCH is 1; otherwise, the priority index of the PUCCHS is 0. UE only multiplexes SL HARQ-ACK to a PUSCH with the same priority index.
---------------------------------------------- End of Draft TP ---------------------------------------------



3.3 HARQ reporting on PUSCH scheduled by DCI format 0_2
A new UL DCI format, i.e., DCI format 0_2, is introduced in Rel-16. When a PUSCH scheduled by DCI format 0_2 is overlapped with PUCCH for SL HARQ-ACK reporting, it is unclear whether the SL HARQ-ACK should be dropped or multiplexed on the PUSCH.
Given that it has been agreed that DCI format 0_1 shall carry SAI for handling SL HARQ-ACK and PUSCH multiplexing, it is feasible to apply the same mechanism to DCI format 0_2:
[bookmark: _Ref40454531]Proposal 9. When SL type1 codebook is configured, and UE is configured with SL CG type1 and/or UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 1-bit SAI.
[bookmark: _Ref40454532]Proposal 10. When SL type2 codebook is configured, and UE is configured with SL CG type1 and/or UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 2-bit SAI.
[bookmark: _Hlk40026019]TP#5 for 38.212: SAI
	------------------------------------------- Start of Draft TP of 212 -------------------------------------
[bookmark: _Toc19798776][bookmark: _Toc26467247]7.3.1.1.2	Format 0_2
-	Sidelink assignment index – 0, 1 or 2 bits:
-	1 bit if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static and, in addition, the UE is configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI;
-	2 bits if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic and, in addition, the UE is configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI;
-	0 bit otherwise.
---------------------------------------------- End of Draft TP ---------------------------------------------



3. 
4. Scheduling
4 
4.1 Missing RRC values of sl-DCI-ToSL-Trans
TS 38.331 g.1.0[5]
SL-TimingConfig-r16 ::=                      SEQUENCE {
    sl-DCI-ToSL-Trans-r16                        ENUMERATED{ffs}                                          OPTIONAL,    -- Need M
    ...
}
sl-DCI-ToSL-Trans is used to indicate the possible values of the number of physical slots in SL SCS between a SL DCI format and its corresponding initial PSCCH/PSSCH occasion. However, the candidate values of sl-DCI-ToSL-Trans have not been specified yet. For simplicity, values for K2 can be reused, i.e. 0-32. 
[bookmark: _Ref53740771]Proposal 11. The potential values of sl-DCI-ToSL-Trans are 0-32.

4.2 Application condition of processing time restriction
	Agreements:
For Mode 1 when applicable:
· [bookmark: _Hlk53335944]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 


For mode 2, it has been specified that the minimum time gap between any two selected resources of a sidelink grant should satisfy HARQ RTT restriction. If not, a UE may transmit a second PSSCH before receiving HARQ feedback corresponding to a prior PSSCH transmission, even if an ACK is received for the first PSSCH. Such behavior may incur resource waste of PSSCH/PSFCH transmission, and may also degrade PSFCH transmission reliability, e.g., due to dropping or power scaling on multiple simultaneous PSFCH transmissions. To avoid the afore-mentioned negative impact, minimum time gap restriction (Tprep +delta) is introduced to mode 1. 
Nevertheless, the application condition of this restriction is FFS. It has been suggested in the last meeting that if the resource pool contains PSFCHs, gNB should ensure that the granted resources meet this restriction. However, this results in unnecessary latency for transmissions that do not require HARQ-ACK feedback. Compared with the presence of PSFCH, the presence of PUCCH is a more appropriate prerequisite for this restriction, as the gNB provides a PUCCH only when it expects SL HARQ-ACK reporting.
On the other hand, when PUCCH is not provided, if the time gap between two adjacent resources provided by gNB does not meet the restriction, UE shall map non-HARQ-feedback based MAC PDU on the resources and set the SL HARQ enable/disable indication in SCI on these resources to disable. Otherwise, it is up to UE to map HARQ based MAC PDU or non-HARQ based MAC PDU on the resources. Such behavior should be specified.
[bookmark: _Ref53740772][bookmark: _Ref47707488]Proposal 12. If a PUCCH is provided for SL HARQ reporting, UE is not expected to be scheduled consecutive SL transmissions that cannot guarantee the minimum time between PSFCH reception and next PSCCH/PSSCH retransmission. 
[bookmark: _Ref53740775]Proposal 13. If PUCCH is not provided and the granted resources do not meet the time gap restriction Tprep +delta, UE shall map non-HARQ-feedback based MAC PDU on the resources and set the SL HARQ enable/disable indication in SCI to ‘disable’.
TP#6 for 38.213: Tprep +delta
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
For a UE, if more than one PSCCH/PSSCH resources for a transport block and a PUCCH resource are provided, the time between the PSFCH reception corresponding a PSCCH/PSSCH resource and the next PSCCH/PSSCH resource should be no less than Tprep +delta.
For a dynamic sidelink grant or a configured sidelink grant, if the minimum time gap between any two resources of the grant is less than Tprep +delta, the value of HARQ feedback enabled/disabled indicator in SCI format 2-A or SCI format 2-B using the grant is set to 0.
---------------------------------------------- End of Draft TP ---------------------------------------------



4.3 TAG
There are up to two TAGs in Uu, which means there are up to two  maintained at the UE side for UL transmission. The difference between the  of the two TAGs may be large, so it should be clarified which one is used to derive the scheduled SL resources in the formula . Considering that the  is used to compensate for the transportation delay of DCI reception,  in the formula should refer to the  of the cell on which SL DCI is received.
[bookmark: _Ref53740777]Proposal 14.  used to determine the allocated SL resources location are the  of the cell on which the SL DCI is received.
TP#7 for 38.213: TAG
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
7.3.1.1.2	Format 0_2
The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool that starts not earlier than   where  is starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value of the serving cell on which the DCI is received and is the slot offset between the slot DCI and the first sidelink transmission scheduled by DCI,  is as defined in 38.211, and t is the SL slot duration.
---------------------------------------------- End of Draft TP ---------------------------------------------




4. 
5. Configured grant
5 
Based on the agreement made in mode2, N is defined as the number of slots that can be used for SL and it is independent of the bitmap of resource pool configuration. Therefore, with the physical-logical time unit transformation , the set of periodical slots for CG is pool independent, and it corresponds to the set of slots satisfying the starting symbol and length requirements of the SL BWP within a CG period. As a consequence, some of the derived CG resources can be outside the resource pool associated with that SL CG. These resources should be treated as invalid CG resources and cannot be used for actual transmission.
[bookmark: _Ref47707469]Observation 4. The converted CG periodicity is pool independent, thus the derived CG resources based on the converted CG periodicity in 38.321 may be outside the resource pool associated with that SL CG.
[bookmark: _Ref47707494]Proposal 15. If some of the derived CG resources based on 38.321 are not located in the associated resource pool or collides with S-SSB resources, they are treated as invalid CG resources which should be dropped.

Additionally, it was noticed that the number of logical slots in an even frame can be different from that of an odd frame when tdd-UL-DL-ConfigurationCommon includes two separate TDD patterns, each with a periodicity of 10ms. The parameter numberOfSLSlotsPerFrame would lead to a restriction that gNB must provide the same number of logical slots in each frame. The formula should be modified as below:
	TS. 38.321
After a sidelink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the first slot of the Sth sidelink grant occurs in the logical slot for which:
[(⌊SFN/2⌋ × N) + logical slot number in two consecutive frame] =
 (⌊sl-TimeReferenceSFN-Type1 /2⌋ × N + N1 + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (512 ×N).
where , numberOfSLSlotsPerFrame refers to the number of logical slots that can be used for SL transmsission in the frame and N refer to the number of slots that can be used for SL transmission within 20ms, if configured, of TDD-UL-DL-ConfigCommon, as specified in TS 38.331 [5] and clause 8.1.7 of TS 38.214 [7]. The first frame of the two consecutive frames is a even frame. If sl-TimeReferenceSFN-Type1 is an even frame, N1=0; Otherwise, N1 is the number of slots that can be used for SL transmission in an even frame.
After a sidelink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the first slot of Sth sidelink grant occurs in the logical slot for which:
[(⌊SFN/2⌋ × N) + logical slot number in two consecutive frame] =
[(⌊SFNstart time/2⌋ ×N+ N1 + slotstart time) + S × PeriodicitySL] modulo (512 ×N).
where SFNstart time and slotstart time are the SFN and logical slot in the frame, respectively, of the first transmission opportunity of PSSCH where the configured sidelink grant was (re-)initialised. The first frame of the two consecutive frames is a even frame. If SFNstart time is an even SFN, N1=0; Otherwise, N1 is the number of slots that can be used for SL transmission in an even frame.



TP#8 for 38.214: invalid CG resource
	------------------------------------------- Start of Draft TP of 214 -------------------------------------
8.1.2  Resource allocation
In sidelink resource allocation mode 1:
-	for PSSCH and PSCCH transmission, dynamic grant, configured grant type 1 and configured grant type 2 are supported. The configured grant Type 2 sidelink transmission is semi-persistently scheduled by a SL grant in a valid activation DCI according to Clause 10.3 of [6, TS 38.213]. If a slot determined based corresponding to a configured sidelink grant is outside the resource pool corresponding to the configured sidelink grant, UE shall not perform SL transmission/reception in the slot. 
---------------------------------------------- End of Draft TP ---------------------------------------------



6. Others
RAN2 sent an LS[6] to ask RAN1 to align, in the impacted RAN1 specification(s), ‘SL-L-CS-RNTI’ with ‘SL Semi-Persistent Scheduling V-RNTI’, thus following TPs are proposed:
TP#9 for 38.212: name alignment
	------------------------------------------- Start of Draft TP of 212-------------------------------------
[bookmark: _Toc29326623][bookmark: _Toc29327773][bookmark: _Toc36045963][bookmark: _Toc36046223][bookmark: _Toc36046369][bookmark: _Toc45209286][bookmark: _Toc51852460]7.3.1.4.2  Format 3_1
DCI format 3_1 is used for scheduling of LTE PSCCH and LTE PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_1 with CRC scrambled by SL-L-CS-RNTI SL Semi-Persistent Scheduling V-RNTI:
---------------------------------------------- End of Draft TP ---------------------------------------------


TP#10 for 38.213: name alignment
	------------------------------------------- Start of Draft TP of 213-------------------------------------
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc52208375][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1  UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
==================Omitted==================
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL-L-CS-RNTI SL Semi-Persistent Scheduling V-RNTI.
==================Omitted==================
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, a CS-RNTI, a SL-RNTI, a SL-CS-RNTI, or a SL-L-CS-RNTI SL Semi-Persistent Scheduling V-RNTI
==================Omitted==================
[bookmark: _Toc36498216][bookmark: _Toc45699252][bookmark: _Toc52208414]16.6  UE procedure for LTE sidelink transmission
If the UE detects a DCI format 3_1 with CRC scrambled by SL-L-CS-RNTI SL Semi-Persistent Scheduling V-RNTI in slot , the DCI format 3_1 activates or releases an LTE sidelink SPS configuration that is indicated by a SL SPS configuration index field [5, TS38.212]. If the DCI format 3_1 activates an SL SPS configuration, the UE procedure for transmitting a PSCCH and a PSSCH is as described in [13, TS36.213] except that a transmission starts no earlier than   ms, where  is a start time of slot ,  and  are defined in [4, TS 38.211],  is a value indicated by a Timing offset field in DCI format 3_1, and  is a value indicated by SL index field in DCI format 3_1 if the SL index field is present; otherwise, .
---------------------------------------------- End of Draft TP ---------------------------------------------



6. 
7. Conclusion
In this contribution, we discuss some remaining issues on NR sidelink mode-1 scheduling and have the following observation and proposals: 
Observation 1. In R15, for self-scheduling,  of the self-scheduling PDCCH candidate is set to 0, otherwise  is set to the value of the CIF field of the cross-carrier scheduled cell.
Observation 2. In R15,  corresponding to a Uu DCI format scheduling a serving cell is determined based on the nrofCandidates of a serving cell corresponding to .
Observation 3. When enabling dci-Formats and dci-FormatsSL in the same search space, UE has to monitor the combination of dci-Formats and dci-FormatsSL, which would impact the flexibility of blind decoding allocation for Uu .
Observation 4. The converted CG periodicity is pool independent, thus the derived CG resources based on the converted CG periodicity in 38.321 may be outside the resource pool associated with that SL CG.
Proposal 1. The value of  of PDCCH candidates for a SL DCI format is set to zero, and then the number of PDCCH candidates associated with a SL DCI format blind decoding is set to the value of nrofCandidates corresponding to the scheduling cell.
Proposal 2. Adopt the TP#2 for TS 38.213.
Proposal 3. If dci-FormatsSL is configured, it overrides dci-Format.
Proposal 4. It is not expected to configure dci-FormatsSL and dci-FormatsExt in a same USS.
Proposal 5. Adopt the TP#3 regarding DCI size budget for SL DCI alignment in TS 38.212.
Proposal 6. The same type-1 codebook size is used for HARQ-ACK reporting for both ‘normal’ and ‘incomplete’ PSFCH periods. More specifically, for a PSFCH occasion with  associated PSSCH occasion, TX UE reports  bit HARQ-ACK for the special PSFCH occasion, including  bit NACK and  HARQ-ACK corresponding to the associated PSSCH occasion, where  is the periodcity of PSFCH and .
Proposal 7. If the PUSCH with priority index 1 is overlapped with SL PUCCH, only when the priority value of SL PUCCH is smaller than sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 1.
Proposal 8. If the PUSCH with priority index 0 is overlapped with SL PUCCH, only when the priority value of SL PUCCH is larger than or equal to sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 0.
Proposal 9. When SL type1 codebook is configured, and UE is configured with SL CG type1 and/or UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 1-bit SAI.
Proposal 10. When SL type2 codebook is configured, and UE is configured with SL CG type1 and/or UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 2-bit SAI.
Proposal 11. The potential values of sl-DCI-ToSL-Trans are 0-32.
Proposal 12. If a PUCCH is provided for SL HARQ reporting, UE is not expected to be scheduled consecutive SL transmissions that cannot guarantee the minimum time between PSFCH reception and next PSCCH/PSSCH retransmission.
Proposal 13. If PUCCH is not provided and the granted resources do not meet the time gap restriction Tprep +delta, UE shall map non-HARQ-feedback based MAC PDU on the resources and set the SL HARQ enable/disable indication in SCI to ‘disable’.
Proposal 14.  used to determine the allocated SL resources location are the  of the cell on which the SL DCI is received.
Proposal 15. If some of the derived CG resources based on 38.321 are not located in the associated resource pool or collides with S-SSB resources, they are treated as invalid CG resources which should be dropped.
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