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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:
· HARQ reporting
· Scheduling and HARQ procedure
· Configured grant
· DCI size alignment
2. HARQ reporting
2.1 Correction on the cardinality of the set M_A
In 16.5.1.1. of TS 38.213, M_A is defined as a set of candidate PSSCH transmissions associated with PSFCH reception occasions: ‘For the set of slot timing values , the UE determines a set of  occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions according to the following pseudo-code.’, but the cardinality of the set M_A (highlighted in yellow) is defined as the number of PSFCH occasion, which does not make sense. 
	The cardinality of the set  defines a total number  of 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 corresponding PSFCH reception with index , for  , as described in Clause 16.5. If the UE does not receive a PSFCH in a PSFCH reception occasion, the UE generates a NACK value for the PSFCH reception occasion. 


The number of candidate PSSCH transmission for a type1 codebook is N times of the number of PSFCH reception occasion involved in the codebook. There should be N HARQ-ACK bits generated for each PSFCH reception occasion because the N associated PSSCH may be used for different TBs. However, in the text above,  j represents the index of a PSFCH occasion and there is only 1 HARQ-ACK bit for each PSFCH occasion, which is not correct. So we need to correct the definition of M to keep consistency.
[bookmark: _Ref47707472]Proposal 1. Correct the definition of the cardinality of the set M_A to the total number M of candidate PSSCH transmissions corresponding to the HARQ-ACK information bits.
TP#1 for 38.213: correction on the definition of M

	------------------------------------------- Start of Draft TP of 213 -------------------------------------
The cardinality of the set  defines a total number  of PSFCH reception occasions candidate PSSCH transmissions 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  and with corresponding PSFCH reception occasion with index , for  , as described in Clause 16.5. If the UE does not receive a PSFCH in a PSFCH reception occasion, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for candidate PSSCH transmissions corresponding to the PSFCH reception occasion.
---------------------------------------------- End of Draft TP ---------------------------------------------



2.2 K_1 set for type1 codebook
The type1 SL HARQ-ACK codebook is expected with a fixed codebook size so that the number of bits to be transmitted in a codebook is known in advance, and an appropriate format of the uplink control signaling can be selected. The type1 SL HARQ-ACK codebook can be viewed as a matrix consisting of a set of PSFCH slots based on K_1 and a component carrier including multiple resources pools, both of which are semi-statically configured. According to current spec, the K_1 set includes sl-FeedbackToUL-ACK (i.e., sl-FeedbackToUL-ACK-DG configured for DG and CG type2) and sl-ACKToUL-ACK (i.e., sl-FeedbackToUL-ACK-CG configured for CG type1), if both CG and DG are configured/scheduled.
	38.213[1]
[bookmark: _Hlk508697304][bookmark: _Hlk40187613]a)	a set of slot timing values  associated with the SL BWP where  is provided by sl-FeedbackToUL-ACK for DCI format 3_0 or by sl-ACKToUL-ACK


If the PUCCH of a CG type1 collides with a PUCCH for a DG, the HARQ-ACKs for CG and DG will be multiplexed and transmitted on the same PUCCH simultaneously. The K_1 set for codebook construction, in this case, is the union of {sl-FeedbackToUL-ACK-DG, sl-FeedbackToUL-ACK-CG}. If the collision does not happen, then K_1 set for PUCCH on DG includes sl-FeedbackToUL-ACK-DG only. 
In other words, the acknowledgment information and sl-FeedbackToUL-ACK-CG for the CG type1 are included in the multiplexed HARQ feedback only when the collision happens. The occurrence of overlapping between CG type1 PUCCH and DG PUCCH depends on the dynamically scheduled PUCCH, which may change from time to time. Hence, the K_1 set for type1 codebook and the size of the type1 codebook may dynamically vary as a function of overlapping statues between CG type1 PUCCH and DG PUCCH, as opposed to the original intention for using a semi-static codebook. An example is in Figure 1, where the sl-FeedbackToUL-ACK-DG configured in PUCCHConfig is {1, 2, 3}:
· Case1: PUCCH of type1 CG1 overlaps with that of DG, sl-FeedbackToUL-ACK-CG for type1 CG1 is 4
· Case2: PUCCH of type1 CG2 overlaps with that of DG, sl-FeedbackToUL-ACK-CG for type1 CG2 is 6
· Case3: PUCCH of type1 CG3 overlaps with that of DG, sl-FeedbackToUL-ACK-CG for type1 CG3 is 3
· Case4: DG PUCCH does not overlap with any type1 CG PUCCH
[bookmark: _Hlk40025963]It can be noted that the K_1 set for codebook construction varies case by case and hence the corresponding HARQ codebook size changes dynamically. To avoid the above issue, sl-FeedbackToUL-ACK-DG should include the K_1 value represented by sl-FeedbackToUL-ACK-CG if UE is configured with CG type1 as well as monitoring of DCI format 3_0.
[bookmark: _Ref40454502]Observation 1. If sl-FeedbackToUL-ACK-CG does not belong to sl-FeedbackToUL-ACK-DG, the K_1 set and type1 codebook size may dynamically change from time to time. Specifically, K1_set and codebook size for the case where DG PUCCH is overlapped with type1 CG PUCCH can be different from that of the case where DG PUCCH is not overlapped with type1 CG PUCCH.
[bookmark: _Ref40454530][bookmark: _Hlk40025975]Proposal 2. If the type1 codebook is configured and UE is configured with type1 CG as well as monitoring of DCI format 3_0, the K_1 value represented by sl-FeedbackToUL-ACK-CG for a SL CG type1 shall be one of the values of sl-FeedbackToUL-ACK-DG.
TP#2 for 38.213: K_1 values
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
16.5.1	Type-1 HARQ-ACK codebook determination 
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
[bookmark: _Hlk40025985]If an SL configured grant type 1 is configured for a UE, and an SL configured grant type 2 is configured for the UE or the UE is configured to monitoring DCI format 3_0 scrambled with SL-RNTI or SL-CS-RNTI, and the UE is provided with a set of slot timing values  associated with the SL BWP where  is provided by sl-FeedbackToUL-ACK for DCI format 3_0 or by sl-ACKToUL-ACK, the sl-ACKToUL-ACK shall be one of sl-FeedbackToUL-ACK.
---------------------------------------------- End of Draft TP ---------------------------------------------





[bookmark: _Ref47699654]Figure 1. Example of K_1 set and codebook size changing with overlapping statues

2.3 HARQ reporting for multiple resources pools
It is agreed that TX UE can transmit up to one SL TB each slot, but it is still not clear whether UE can receive multiple PSFCHs from different resource pools simultaneously. An example is illustrated in Figure 2, if the two pools share the same PSFCH occasion, the number of HARQ-ACK feedback in response to this PSFCH occasion should be the sum of the PSFCH periodicities of the two pools. 


[bookmark: _Ref40430127][bookmark: _Ref40430098]Figure 2 Example of FDMed PSFCH reception from two pools
However, according to the current codebook construction procedure, it seems that for each PSFCH occasion, there is only one resource pool considered, and N HARQ-ACK bits are generated where N is the PSFCH periodicity of the pool. 
	[bookmark: _Hlk40026138]38.213[1]
if slot  belongs to the sidelink resource pool and includes PSFCH resources as indicated by a sidelink resource pool bitmap and periodPSFCHresource, where  is the k-th slot timing value in set 
Set  – index of a SL slot within an PSFCH period
while 
; 
;
;
end while
end if


We suggest clarifying this case with the below proposal:
[bookmark: _Ref47707477]Proposal 3. If PSFCH occasions of different resource pools are overlapped, the number of associated HARQ-ACK bits for the PSFCH occasion should be the sum of the PSFCH periodicities of the pools containing the PSFCH occasion.

2.4 HARQ reporting for CG
Since the PUCCH for SL CG is periodically configured and the value of CG periodicity can vary greatly between different SL CGs, it is impossible to avoid collision or overlapping of the last PSFCHs among different SL CGs. In other words, in some instances, the PSFCH involved in a type2 SL codebook can be associated with more than one SL CG. An example is shown in Figure 3, CG#1 and CG#2 are associated with the same ‘last PSFCH occasion’.
However, according to the RAN1 spec, only one HARQ-ACK bit related to one particular SL CG can be reported. Therefore, we need to define some rules on the CG HARQ-ACK bit dropping, otherwise it's not clear which SL CG corresponds to the reported HARQ bit. One straightforward way is to transmit the HARQ-ACK bit corresponding to the SL CG with the lowest CG index while HARQ-ACK bits in response to transmission on other SL CGs are dropped.


[bookmark: _Ref47700425]Figure 3. PUCCH associated with more than 1 SL CG
[bookmark: _Ref47707467]Observation 2.There can be more than 1 SL CG providing a grant with the same PSFCH reception occasion associated with the same SL HARQ codebook.
[bookmark: _Ref47707479]Proposal 4. If there are more than 1 SL CG providing a grant with the same PSFCH reception occasion associated with the same PUCCH for SL HARQ reporting, HARQ-ACK bit corresponding to the SL CG with the lowest index among these SL CGs is reported.
TP#3 for 38.213: multiple CG
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
16.5.2. Type-2 HARQ-ACK codebook in physical uplink control channel
if a SL configured grant type 1 is configured for a UE, or a SL configured grant type 2 is configured and activated for a UE, and the SL configured grant provides a grant for PSSCH transmissions with PSFCH reception occasions in a slot , where  is the PSFCH-to-HARQ-feedback timing value for the SL configured grant
;
= HARQ-ACK information bit associated with the PSFCH reception occasions associated with the PSSCH transmissions scheduled by the SL configured grant with the lowest SL configured grant index among the SL configured grants providing a grant for PSSCH transmissions with PSFCH reception occasions in the slot 
---------------------------------------------- End of Draft TP ---------------------------------------------



2.5 HARQ reporting for PSSCH with multiple associated PSFCH 
The spec only specifies that the PSFCH occasion occurs every N slot in a resource pool. However, the first location of the PSFCH occasion in a period remains unclear. If the first PSFCH slot is not the first slot in the period (i.e., SFN/DFN cycle), some of the PSSCH slots may have no associated PSFCH occasion. On the other side, if the first PSFCH slot is the first slot in the SFN/DFN period, although every PSSCH slot can find its associated PSFCH occasion, some PSSCH slots may even find two PSFCH occasions whose distances from the PSSCH fall within [K, N+K-1]. An example is shown in Figure 4, for PSSCH slot n+2~n+4, its associated PSFCH slot can be either slot n+6 or n+7 since both PSFCH slots satisfy the [K, N+K-1] requirement. More details can be found in our companion contribution [2].


[bookmark: _Ref47720022]Figure 4. special PSSCH slot with multiple potential PSSCH slots
From the TX UE perspective, if a dynamic grant or a configured grant providing one ‘special’ PSSCH slot with multiple potential associated PSFCH slots is received, it is unclear which PSFCH slot is the ‘last PSFCH’ for PUCCH determination. Moreover, since N HARQ-ACK bits should be reported for each PSFCH occasion involved in a type1 SL HARQ codebook, it is also not clear what should be reported in response to the PSSCH slot for PSFCH slot n+7 if PSFCH slot n+7 is involved in a type1 codebook according to the K_1 value set. 
To avoid impact on the current procedure of the determination of PUCCH location as well as type1 codebook construction, the last PSFCH in the above case should be the first associated PSFCH slot satisfying the requirement of [K, N+K-1]. Additionally, TX UE is still expected to report one HARQ-ACK bit in response to each ‘special’ PSSCH slot for each associated PSFCH slot related to the codebook construction. Given that RX UE only transmits PSFCH in the first PSFCH slot that is K slots after the PSSCH reception, there is no PSFCH transmitted from RX UE in response to these ‘special’ PSSCH slots for the second associated PSFCH slot, hence it is natural to set the bit in response to the corresponding HARQ-ACK bit to NACK in the codebook.
[bookmark: _Ref47365162]Observation 3. How to set the HARQ-ACK bit corresponding to a PSSCH slot that has more than 1 associated PSFCH occasion whose distances from the PSSCH fall within [K, N+K-1] in a type1 codebook is unclear.
[bookmark: _Ref47365166]Proposal 5. For PSSCH slots with multiple PSFCH occasions satisfying the requirement of [K, N+K-1], UE should set the corresponding HARQ-ACK bit(s) corresponding to the PSSCH in response to the second associated PSFCH slot to NACK in a type1 codebook.
TP#4 for 38.213: reporting for PSSCH associated with two PSFCH 
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
The cardinality of the set  defines a total number  of 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 corresponding PSFCH reception with index , for  , as described in Clause 16.5. If the UE does not receive a PSFCH in a PSFCH reception occasion, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the PSFCH reception occasion. In the case that there is a first PSFCH reception occasion associated with at least one candidate PSSCH transmission that is also associated with a second PSFCH reception occasion, if the UE does not receive a PSFCH in the second PSFCH reception occasion, the UE generates NACK value for the second PSFCH reception occasion. 
---------------------------------------------- End of Draft TP ---------------------------------------------



2.6 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 we already agreed that DCI format 0_1 shall carry SAI for handling SL HARQ-ACK in case of SL HARQ-ACK transmitted on a scheduled PUSCH, it is feasible to apply the same mechanism to DCI format 0_2:
[bookmark: _Ref40454531]Proposal 6. When SL type1 codebook is configured, and UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 1-bit SAI, which indicates whether the SL HARQ codebook can be transmitted on the PUSCH.
[bookmark: _Ref40454532][bookmark: _Hlk40026019]Proposal 7. When SL type2 codebook is configured, and UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 2-bit SAI, which indicates the total number of SL DCI format 3_0.
TP#5 for 38.212: DCI format 0_2
	------------------------------------------- Start of Draft TP of 212 -------------------------------------
[bookmark: _Toc19798776][bookmark: _Toc26467247]7.3.1.1.2	Format 0_2
<Unchanged parts omitted>
-	SAI – 0, 1 or 2 bits:
[bookmark: _Hlk41914437]-	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. Scheduling and HARQ procedure
3 
3.1 Scheduling
In the previous meeting, RAN1 agreed that SL DCI includes a resource pool indicator. Hence the corresponding initial transmission scheduled by a dynamic grant should take place on the first sidelink slot in the pool indicated by DCI not earlier than . 
[bookmark: _Ref37089077]Proposal 8. The first transmission scheduled by a DCI format 3_0 is performed on the first sidelink resource that is not earlier than  in the resource pool indicated by the DCI.
TP#6 for 38.214: scheduling a pool
	[bookmark: _Toc29673237][bookmark: _Toc29673378][bookmark: _Toc29674371][bookmark: _Toc36645601]------------------------------------------- Start of Draft TP of 214 -------------------------------------
8.1.2.1	Resource allocation in time domain
-	For sidelink dynamic grant and sidelink configured grant type 2:
-	The "Time gap" field value m of the DCI format 3_0 provides an index m + 1 into a slot offset table. That table is given by higher layer parameter timeGapFirstSidelinkTransmission and the table value at index m + 1 will be referred to as slot offset .
-	The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool indicated by the DCI format 3_0 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 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 ---------------------------------------------



3.2 HARQ RTT restriction
	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 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation
TS 38.321 5.22.1.1 SL Grant reception and SCI transmission
For a selected sidelink grant, the minimum time gap between any two selected resources comprises:
-	a time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by MinTimeGapPSFCH and periodPSFCHresource for the pool of resources; and
-	a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.
NOTE 4:	How to determine the time required for PSFCH reception and processing plus sidelink retransmission preparation is left to UE implementation.


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. Therefore, to avoid the afore-mentioned negative impact, such HARQ RTT restriction should be applied to mode 1 as well.
If the time gap between two adjacent resources provided by gNB is less than HARQ RTT requirement ‘a+b’, 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. 
[bookmark: _Ref47707488]Proposal 9. For a dynamic or configured sidelink grant provided by gNB, if the time gap between two adjacent resources corresponding to a TB transmission is less than ‘a+b’ subject to HARQ RTT requirement, 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’.

TP#7 for 38.213: HARQ feedback enabled/disabled indicator
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
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 the sum of a time gap and a time required for PSFCH reception and processing plus sidelink retransmission preparation, where the time gap is the gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception as defined in [TS.38.321], 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 ---------------------------------------------



3.3 Maximum transmission times
	Working assumption:
· In case of reaching the maximum number of HARQ re-transmissions for a TB, the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is: FFS).
Agreements:
· When the maximum number of HARQ re-transmissions is reached for a TB and the UE sends one bit on the UL resources for SL HARQ-ACK reporting
· the priority of the “PUCCH carrying SL HARQ reporting” is defined as the priority value of the associated PSSCH


In the previous meeting, RAN1 reached the above agreements. Given there is an explicit restriction on (re)transmission times for transmissions on SL CG only, thereby we propose to adopt the following TP.
[bookmark: _Ref47707490]Proposal 10. Adopt the TP related to the maximum transmission times.
TP#8 for 38.213: priority of HARQ-ACK when reaching the maximum times
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
16.5	UE procedure for reporting HARQ-ACK on uplink
The UE generates an ACK if the UE does not transmit a PSCCH with a SCI format 1-A scheduling a PSSCH in any of the resources provided by a configured grant in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the ACK is same as the largest priority value among the possible priority values for the configured grant.
For a sidelink configured grant, the UE generates an ACK if the number of the re-transmission times reaches the maximum number of HARQ re-transmissions on the sidelink configured grant. The priority value of the ACK is the same as the priority value of the associated PSSCH.
---------------------------------------------- End of Draft TP ---------------------------------------------



4. Configured grant
4 
4.1 Retransmission for TB on CG
5. cg-RetransmissionTimer is not applicable for SL transmissions regardless of whether configuredGrantTimer is used for SL CG.
6. No configuredGrantTimer is introduced for SL CG operation. TX UE flushes a TB for the buffer of the Sidelink process associated to a HARQ Process ID before the next CG resource associated to the HARQ Process ID.
According to the RAN2 agreement above, neither retransmission Timer nor RTT timer is supported for SL CG in R16. Given that HPN is determined with a modulation operation, gNB needs to ensure that retransmission resources scheduled by a DCI for a TB initially transmitted on an SL CG should be no later than the next CG period with the same process. Otherwise, there may lead to HPN confusion.
[bookmark: _Ref47707491]Proposal 11. The gNB needs to ensure that retransmission resources scheduled by a DCI for a TB initially transmitted on an SL CG should be no later than the next CG period with the same process.

4.2 Processing time for type2 CG activation
	Agreements:
[image: ]


RAN1 agreed that the time gap between a dynamic grant and the first scheduled PSSCH should be no less than Tproc so that UE has sufficient time to perform PDCCH processing and PSSCH preparation. The same processing time requirement should also be applied to type2 SL CG activation as UE also need to process SL DCI when an activation command is received.
[bookmark: _Ref47707493]Proposal 12. For SL DCI activating a type2 SL CG, a UE is not expected to be scheduled to perform an SL transmission earlier than Tproc defined in 38.214 after the end of the DCI.
TP#9 for 38.214: processing time
	[bookmark: _Toc45810678]------------------------------------------- Start of Draft TP of 214 -------------------------------------
8.6	UE PSSCH preparation procedure time
For sidelink dynamic grant and SL configured grant type2 activation, if the first sidelink symbol in the sidelink allocation for a PSSCH for a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol, as defined by the slot offset  of the scheduling DCI, is no earlier than at symbol L, where L is defined as the next sidelink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions, then the UE shall transmit the PSSCH and the associated PSCCH.
-	N2 is based on µ of Table 8.6-1, where µ corresponds to the one of (µDL, µSL) resulting with the largest Tproc, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PSSCH was transmitted and µSL corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH and the associated PSCCH are to be transmitted, and κ is defined in Clause 4.1 of [4, TS 38.211].
-	d2,1 = 1. 
Otherwise the UE may ignore the scheduling DCI or the DCI for SL configured grant type2 activation. 
The value of  is used both in the case of normal and extended cyclic prefix.
---------------------------------------------- End of Draft TP ---------------------------------------------



4.3 CG resource determination
In the last meeting, RAN1 agreed that a logical time unit is used to determine the CG resources in TS.38.321. However, the concept of the logical slot is not clear.
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, or even collide with S-SSB resources. These resources should be treated as invalid CG resources and cannot be used for actual transmission.
	38.321[3]
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 × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
 (timeReferenceSFN × numberOfSLSlotsPerFrame + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrame).
where , and numberOfSLSlotsPerFrame and N refer to the number of logical slots that can be used for SL transmsission in the frame and 20ms, respectively, as specified in clause 8.1.7 of TS 38.214 [7].
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 × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
[(SFNstart time × numberOfSLSlotsPerFrame + slotstart time) + S × PeriodicitySL] modulo (1024 × numberOfSLSlotsPerFrame).
where SFNstart time and slotstart time are the SFN and logical slot, respectively, of the first transmission opportunity of PSSCH where the configured sidelink grant was (re-)initialised.


[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 13. If some of the derived CG resources based on 38.321 is not located in the associated resource pool or collides with S-SSB resources, they are treated as invalid CG resources which should be dropped.

TP#10 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 candidate PSCCH and PSSCH transmission occasion determined based corresponding to a configured sidelink grant is outside the resource pool corresponding to the configured sidelink grant, UE shall not transmit on the candidate PSCCH and PSSCH transmission occasion. 
---------------------------------------------- End of Draft TP ---------------------------------------------



5. DCI size alignment
A new DCI format, i.e., DCI format 3_0 is introduced in NR Uu to schedule the sidelink transmission. 
We summarize the field sizes in Table 1 where Nmax denotes sl-MaxNumPerReserve.
[bookmark: _Ref16006955]Table 1. Content of DCI format 3_0
	Field
	Format 1-0 in CSS
	Format 3_0 for DG
	Format 3_0 for CG

	DCI identification
	1 bit
	–
	

	Pool id
	0 bits
	0-3 bits
	0-3 bits

	UL/SUL
	–
	–
	–

	BWP indicator
	–
	–
	–

	FDRA

	9 bits~13 bits
	–
	–

	SLIV
	4 bits
	–
	–

	Gap between 1st tx and DCI
	
	3 bits
	3 bits

	starting sub-channel for initial PSCCH: 
	-
	0-5 bits
	0-5 bits

	SCI TRA
	
	If Nmax = 2: 5 bits
If Nmax = 3: 9 bits
	If Nmax = 2: 5 bits
If Nmax = 3: 9 bits

	SCI FRA
	
	If Nmax = 2: <=9 bits
If Nmax = 3: <=13 bits
	If Nmax = 2: <=9 bits
If Nmax = 3: <=13 bits

	VRB-to-PRB mapping
	1 bit
	–
	–

	Frequency hopping
	–
	–
	–

	NDI
	1 bit
	1 bit
	1 bit

	RV
	2 bis
	0 bits
	0 bits

	Uu HARQ Process ID
	4 bits
	–
	–

	SL HARQ Process ID
	–
	4 bits
	4 bits

	SAI
	2 bits
	2 bits
	2 bits

	CBGTI
	–
	–
	–

	Timing for HARQ-ACK
	3 bits
	0-3 bits
	0-3 bits

	PUCCH for HARQ-ACK report
	3 bits
	3 bits
	3 bits

	CG id
	–
	–
	3 bits

	Multi-antenna related parameter
	–
	–
	–

	Power control
	2 bits
	–
	–

	DCI size

	37 bits~41 bits
	<=46 bits
	<=46 bits


From Table 1, it is noted that DCI format 3_0 size can be larger than fallback DCI in CSS. Since the granularity of FRI in DCI format 3_0 can be much larger than that of fallback DCI format, it is not appropriate to align DCI format 3_0 with fallback DCI format by FRI truncation. On the other side, fallback DCI is mainly used for fallback scheduling. Consequently, padding it to align with a larger DCI format is not desirable due to the higher coding rate and smaller DL coverage. Therefore, non-fallback DCI is a better choice for size alignment. In R15, non-fallback DCI is configurable and may be absent. To avoid changes to fallback DCI size, we propose that:
[bookmark: _Ref47707563]Proposal 14. If UE is configured to monitor DCI format 3_0 on a serving cell, at least one of non-fallback DCI format 1_1 and DCI format 0_1 should be configured for the UE as well. 
In R16, two non-fallback DCI formats with configurable field and flexible field size, i.e., DCI format 1_2 and DCI format 0_2, are introduced for URLLC. When SL DCI size is larger than all the other non-fallback DCI formats, in order to avoid impact on the performance and coverage of DCI format x_2, non-fallback DCI 1_1/0_1 should perform zero-padding to guarantee size alignment. When SL DCI size is smaller than at least one non-fallback DCI format, the SL DCI should perform zero-padding to align to a DCI format with the smallest value among the NR Uu non-fallback DCI formats that has larger size than DCI formats 3_0 prior to the padding on the serving cell.
[bookmark: _Ref37428400][bookmark: _Ref32599809][bookmark: _Ref4859106]Proposal 15. If UE is configured to monitor DCI format 3_0 on a serving cell, the size of DCI format 3_0 is aligned to a DCI format with the smallest value among the NR Uu non-fallback DCI formats that has larger size than DCI formats 3_0 prior to the padding on the serving cell. 
[bookmark: _Ref40454542]Proposal 16. If UE is configured to monitor DCI format 3_0 on a serving cell and the size of DCI format 3_0 is larger than all NR Uu non-fallback DCI format 1_1/0_1 sizes on the serving cell, the Uu non-fallback DCI 1_1/0_1 with the larger size is padded to align with DCI format 3_0. 
If the serving cell configured with SL DCI can cross-carrier schedule another Scell, there would be two DCI size groups, i.e., one for DCI for self-scheduling and the other for DCI for cross-carrier scheduling, on the scheduling cell. Due to differences in the configuration of the scheduling cell and scheduled Scell, the non-fallback DCI 1_1/0_1 in the two groups may have different sizes. In this case, it is unclear which DCI group provides the reference Uu DCI that should be considered for SL DCI size alignment. An example is shown in Figure 5, where two DCI format 0_1 are transmitted on Pcell for Pcell self-scheduling and cross-carrier scheduling respectively. Given the SL DCI is transmitted on the scheduling cell, it is appropriate to align SL DCI to the DCI format 0_1 for self-scheduling.


[bookmark: _Ref47548128][bookmark: _Ref47548119]Figure 5. DCI format 0_1 for self-scheduling and DCI format 0_1 for cross-carrier scheduling
[bookmark: _Ref47707500]Proposal 17. If UE is configured to monitor DCI format 3_0 on a serving cell, DCI format 3_0 size should be aligned to a Uu DCI scheduling the same serving cell. 
TP#11 for 38.212: size alignment
	------------------------------------------- Start of Draft TP of 212-------------------------------------
UE is not expected to be configured to monitor DCI format 3_0 on a serving cell, where neither DCI format 0_1 nor DCI format 1_1 is configured for the serving cell.
If the UE is configured to monitor DCI format 3_0 on a serving cell and the number of information bits in DCI format 3_0 is less than at least one of the payload size of DCI formats scheduling the serving cell other than DCI format 0_0 or DCI format 1_0, zeros shall be appended to DCI format 3_0 until the payload size equals that of a DCI format with the smallest payload size among the DCI formats scheduling the serving cell other than DCI format 0_0 or DCI format 1_0 with payload size larger than DCI format 3_0.
If the UE is configured to monitor DCI format 3_0 on a serving cell and the number of information bits in DCI format 3_0 is larger than the payload size of DCI format 0_1 or DCI format 1_1 scheduling the serving cell, zeros shall be appended to the DCI format 0_1 or DCI format 1_1 scheduling the serving cell with the larger DCI payload size among the DCI format 0_1 or DCI format 1_1 scheduling the serving cell of which the DCI format payload size is smaller than DCI format 3_0 until the payload size equals that of DCI format 3_1.
If the UE is configured to monitor DCI format 3_1 and the number of information bits in DCI format 3_0 is less than the payload of DCI format 3_1, zeros shall be appended to DCI format 3_0 until the payload size equals that of DCI format 3_1.
---------------------------------------------- End of Draft TP ---------------------------------------------



6. Conclusion
In this contribution, we discuss some remaining issues on NR sidelink mode-1 scheduling and have the following observation and proposals: 
Observation 1. If sl-FeedbackToUL-ACK-CG does not belong to sl-FeedbackToUL-ACK-DG, the K_1 set and type1 codebook size may dynamically change from time to time. Specifically, K1_set and codebook size for the case where DG PUCCH is overlapped with type1 CG PUCCH can be different from that of the case where DG PUCCH is not overlapped with type1 CG PUCCH.
Observation 2.There can be more than 1 SL CG providing a grant with the same PSFCH reception occasion associated with the same SL HARQ codebook.
Observation 3. How to set the HARQ-ACK bit corresponding to a PSSCH slot that has more than 1 associated PSFCH occasion whose distances from the PSSCH fall within [K, N+K-1] in a type1 codebook is unclear.
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. Correct the definition of the cardinality of the set M_A to the total number M of candidate PSSCH transmissions corresponding to the HARQ-ACK information bits.
Proposal 2. If the type1 codebook is configured and UE is configured with type1 CG as well as monitoring of DCI format 3_0, the K_1 value represented by sl-FeedbackToUL-ACK-CG for a SL CG type1 shall be one of the values of sl-FeedbackToUL-ACK-DG.
Proposal 3. If PSFCH occasions of different resource pools are overlapped, the number of associated HARQ-ACK bits for the PSFCH occasion should be the sum of the PSFCH periodicities of the pools containing the PSFCH occasion.
Proposal 4. If there are more than 1 SL CG providing a grant with the same PSFCH reception occasion associated with the same PUCCH for SL HARQ reporting, HARQ-ACK bit corresponding to the SL CG with the lowest index among these SL CGs is reported.
Proposal 5. For PSSCH slots with multiple PSFCH occasions satisfying the requirement of [K, N+K-1], UE should set the corresponding HARQ-ACK bit(s) corresponding to the PSSCH in response to the second associated PSFCH slot to NACK in a type1 codebook.
Proposal 6. When SL type1 codebook is configured, and UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 1-bit SAI, which indicates whether the SL HARQ codebook can be transmitted on the PUSCH.
Proposal 7. When SL type2 codebook is configured, and UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 2-bit SAI, which indicates the total number of SL DCI format 3_0.
Proposal 8. The first transmission scheduled by a DCI format 3_0 is performed on the first sidelink resource that is not earlier than  in the resource pool indicated by the DCI.
Proposal 9. For a dynamic or configured sidelink grant provided by gNB, if the time gap between two adjacent resources corresponding to a TB transmission is less than ‘a+b’ subject to HARQ RTT requirement, 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’.
Proposal 10. Adopt the TP related to the maximum transmission times.
Proposal 11. The gNB needs to ensure that retransmission resources scheduled by a DCI for a TB initially transmitted on an SL CG should be no later than the next CG period with the same process.
Proposal 12. For SL DCI activating a type2 SL CG, a UE is not expected to be scheduled to perform an SL transmission earlier than Tproc defined in 38.214 after the end of the DCI.
Proposal 13. If some of the derived CG resources based on 38.321 is not located in the associated resource pool or collides with S-SSB resources, they are treated as invalid CG resources which should be dropped.
Proposal 14. If UE is configured to monitor DCI format 3_0 on a serving cell, at least one of non-fallback DCI format 1_1 and DCI format 0_1 should be configured for the UE as well.
Proposal 15. If UE is configured to monitor DCI format 3_0 on a serving cell, the size of DCI format 3_0 is aligned to a DCI format with the smallest value among the NR Uu non-fallback DCI formats that has larger size than DCI formats 3_0 prior to the padding on the serving cell.
Proposal 16. If UE is configured to monitor DCI format 3_0 on a serving cell and the size of DCI format 3_0 is larger than all NR Uu non-fallback DCI format 1_1/0_1 sizes on the serving cell, the Uu non-fallback DCI 1_1/0_1 with the larger size is padded to align with DCI format 3_0.
Proposal 17. If UE is configured to monitor DCI format 3_0 on a serving cell, DCI format 3_0 size should be aligned to a Uu DCI scheduling the same serving cell.
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   For dynamic grant in Mode 1, a   UE does not exp ect to be scheduled to perform a SL transmission  earlier than  𝑇 𝑝𝑟𝑜𝑐   after the end of the  scheduling PDCCH .   o   𝑇 𝑝𝑟𝑜𝑐 = ( 𝑁 2 + 𝑑 2 , 1 ) ( 2048 + 144 ) ⋅ 𝜅 2 − 𝜇 ⋅ 𝑇 𝐶      𝑁 2   is 10, 12, 23, and 36 for  𝜇   equal to 0, 1, 2, and 3, respectively.      FFS other values of  𝑁 2   based on the discussion on capabilities (Q5).      µ   corresponds to the  one of ( µ DL ,  µ S L )   resulting  in   the largest  T proc .      𝑑 2 , 1   = 1      𝜅 = 𝑇 𝑠 𝑇 𝑐 ൗ   (parameters as defined in 38.211)  
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