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1. Introduction
In this contribution, we discuss the following aspects:
· Remaining issues in mode1 resource allocation
· PDCCH candidate for SL DCI
· Clarification of DCI format
· DCI size alignment
· Correction on text of mode-1 scheduling in 38.214
· Remaining issues in mode2 resource allocation
· HARQ RTT restriction violation
· HARQ RTT time gap capturing issue
2. Remaining issue on mode 1 resource allocation
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 in 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

[bookmark: _Hlk39576530]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].



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,
…omitted…
    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 used to identify the search space for the Uu DCI#2 detection are determined based on CIF=1 and nrofCandidates=8 respectively.
[bookmark: _Ref53740748]Observation 1. In R15,  of the self-scheduling PDCCH candidate is set to 0, while for cross-carrier scheduling,  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 in the search space scheduling a serving cell is determined based on the nrofCandidates of the 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 4 BDs configured for cell#1 and 8 BDs configured for cell#2, then how many BDs, e.g., 4, 8, or even 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
With option2, it is unclear how to handle the case of SL deployed on ITS band, since 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 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, ;
--------------------------------------------- End of Draft TP --------------------------------------------



2.2 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, it 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 all 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. To make it simple, it is proposed to reuse the Rel-16 URLLC principle, i.e., to override the dci-Format if dci-FormatsSL is configured.
[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 breaks the R15 rule that a USS cannot be configured with both of fallback DCI or non-fallback DCI at the same time .
[bookmark: _Ref53740760]Proposal 2. If dci-FormatsSL is configured in a USS with dci-Format, it overrides dci-Format.
[bookmark: _Ref53740761]Proposal 3. It is not expected to configure dci-FormatsSL and dci-FormatsExt in a same USS.
2.3 DCI size alignment
In the previous 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 4. Adopt the TP#3 regarding DCI size budget for SL DCI alignment in TS 38.212.
TP#2 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 ---------------------------------------------



2.4 Correction on 214
In the following text, ‘of’ is missing and should be corrected.
TP#3 for 38.214: slot of DCI
	8.1.2.1	Resource allocation in time domain
-	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 and is the slot offset between the slot of DCI and the first sidelink transmission scheduled by DCI,  is as defined in 38.211, and t is the SL slot duration.


3. Remaining issue on mode 2 resource allocation
3.1. HARQ RTT restriction violation
	Agreements:
· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected
Agreements:
· If the time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission is less than Tprep + delta, the UE is allowed to drop the PSCCH/PSSCH retransmission with SL HARQ feedback enabled.
· Note: it is RAN1 understanding that the UE is allowed to drop the PSCCH/PSSCH retransmission only if the UE can not complete the PSFCH processing and the preparation of the next PSCCH/PSSCH retransmission in the time between PSFCH reception and the next scheduled PSCCH/PSSCH retransmission


According to agreement made in RAN1#102e e-meeting, in Step 2 of resource selection procedure, a UE should ensure a minimum time gap Z = a + b between any two selected resources of a TB transmission with enabled a HARQ feedback. The motivation to introduce such restriction is to improve the resource efficiency by avoiding unnecessary PSSCH re-transmission of a TB, e.g., PSSCH retransmission will not be performed before reception of HARQ feedback of a prior PSSCH transmission.
However, even if the timing gap restriction is guaranteed in step 2, the resource time gap for periodically reserved resources may not meet the timing restriction. An example is shown in Figure 3, assuming PSFCH period is 4 logical slots, for resource selection of a given sidelink grant, resources in period #1 can meet the HARQ RTT time gap restriction, while the resources of a following period #n violate the HARQ RTT time gap restriction. As a consequence, blind retransmission and HARQ based retransmission are mixed for the TB transmission in period #n, which complicates the HARQ process management.
In mode 1, the same issue has been identified and the related solution has been agreed in RAN1#103e e-meeting, i.e., if the HARQ RTT time gap restriction between two PSCCH/PSSCH resource is not satisfied, the UE is allowed to drop a next PSCCH/PSSCH retransmission with SL HARQ feedback enabled. Such solution can also be applied to mode 2. 
[image: ]
[bookmark: _Ref61430751]Figure 3 violation of HARQ RTT time gap restriction
[bookmark: _Ref47719899][bookmark: _Ref61643493]Proposal 5: For a TB (re-)transmission with SL HARQ feedback enabled, if the HARQ RTT time gap restriction between two PSCCH/PSSCH resource is not satisfied, the UE is allowed to drop a next PSCCH/PSSCH retransmission.
TP#4 for 38.214: UE PSSCH preparation procedure time
	--------------------------------------- Start of Draft TP of TS 38.214 ------------------------------
8.6	UE PSSCH preparation procedure time
<Unchanged parts omitted>
For sidelink resource allocation mode 1, the UE does not expect that the first sidelink symbol in the sidelink allocation for a PSSCH for retransmission of a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol as defined by the "Time resource assignment" field of the corresponding DCI for dynamic grant or for SL configured grant type 2, or by sl-TimeResourceCG-Type1 for configured grant type 1 starts earlier than at symbol  where  is defined as the next sidelink symbol with its CP starting  after the end of the last symbol of the PSFCH occasion corresponding to the most recent transmission of PSSCH for the same transport block, where  is defined in Clause 16.5 of [6, TS 38.213] and . Otherwise the UE may skip the retransmission of the PSSCH and the transmsission of the corresponding PSCCH. 
For sidelink resource allocation mode 2, if the first sidelink symbol in the sidelink allocation for a PSSCH for retransmission of a transport block and the associated PSCCH starts K symbols later than the end of the last symbol of the PSFCH occasion corresponding to the most recent transmission of PSSCH for the same transport block, the UE may skip the retransmission of the PSSCH and the transmission of the corresponding PSCCH. K is a time duration required for PSFCH reception and processing plus SL retransmission preparation. 
--------------------------------------------- End of Draft TP ------------------------------------------


3.2. HARQ RTT time gap capturing issue

	1>	if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of a single MAC PDU, and if SL data is available in a logical channel, a SL-CSI reporting is triggered:
…
2>	if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:
		…
3>	if one or more HARQ retransmissions are selected:
4>	if there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities:
5>	randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources and that a retransmission resource can be indicated by the time resource assignment of a prior SCI according to clause 8.3.1.1 of TS 38.212 [9];


The HARQ RTT time gap restriction is captured in TS 38.321 as in the above quoted text, saying that the minimum time gap should be ensured in case that PSFCH is configured for this pool.
There is clearly difference between RAN1 agreement and RAN2 specification. In RAN1 agreement, the minimum gap should be ensured when the SL HARQ-feedback is enabled for a given TB transmission. In RAN2 specification, the minimum gap is ensured when a SL grant is selected in a pool configured with PSFCH resources. The restriction captured in RAN2 specification prevents blind PSSCH retransmissions with short interval between consecutive PSSCH transmissions. Thus, this misalignment issue should be fixed.
[bookmark: _Ref61643494]Proposal 6: Send LS to inform RAN2 to correct the specification regarding HARQ RTT time gap restriction.
4. Conclusion
Based on above discussions, we have following observations and proposals:
Observation 1. In R15,  of the self-scheduling PDCCH candidate is set to 0, while for cross-carrier scheduling,  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 in the search space scheduling a serving cell is determined based on the nrofCandidates of the 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 breaks the R15 rule that a USS cannot be configured with both of fallback DCI or non-fallback DCI at the same time .
Proposal 1. The value of  of PDCCH candidates for a SL DCI format is set to zero, and 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. If dci-FormatsSL is configured in a USS with dci-Format, it overrides dci-Format.
Proposal 3. It is not expected to configure dci-FormatsSL and dci-FormatsExt in a same USS.
Proposal 4. Adopt the TP#3 regarding DCI size budget for SL DCI alignment in TS 38.212.
Proposal 5: For a TB (re-)transmission with SL HARQ feedback enabled, if the HARQ RTT time gap restriction between two PSCCH/PSSCH resource is not satisfied, the UE is allowed to drop a next PSCCH/PSSCH retransmission.
Proposal 6: Send LS to inform RAN2 to correct the specification regarding HARQ RTT time gap restriction.
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