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1. Introduction
In RAN WG1 #102-e meeting [1], the following agreements were made:

	Agreements:
· If the DCI size budget is not exceeded, no alignment of DCI format 3_0 / 3_1 with other NR DCI formats is performed.
· If the DCI size budget is exceeded, DCI format 3_0 / 3_1 is zero-padded until the size is equal to that of the next large Uu DCI format (in size).
· The UE does not expect that the following two conditions happen simultaneously:
· The DCI size budget is exhausted 
· DCI format 3_0 / 3_1 is larger than all other configured DCI formats.
· Note: the DCI size budget is performed for Uu DCI formats first, before the considerations for DCI format 3_0/3_1 as listed in the above bullets

Agreements:
· DCI formats 3-0 and 3-1 are monitored on PCell or a SCell.
· Discuss further offline whether it’s a same-carrier scheduling case only or not
· No RRC impact is expected
· PUCCH carrying SL HARQ-ACK reports is transmitted on PCell
· Discuss further offline the applicability or not to PUCCH Scell in case of two PUCCH groups in CA

Agreements:
· In the preceding agreement, the DCI size budget refers to the budget of the cell on which the DCI format 3_0 or DCI format 3_1 is received.

Agreements:
· Note: It is understood that the carrier transmitting DCI formats 3_0/3_1 is configurable per the current signalling
· Only one carrier can be configured for a UE to monitor DCI formats 3_0/3_1
· From RAN1 perspective, no additional RRC signaling is necessary.
· It is subject to UE capability discussion for the case when the carrier transmitting DCI formats 3_0/3_1 is different from the SL carrier
· The PUCCH group containing the carrier transmitting DCI format 3_0 is also the PUCCH group carrying SL HARQ-ACK reports (either on PCell or PUCCH SCell)
· It is assumed that if CG type 1 is configured for CG SL HARQ-ACK reporting, there is always a configuration of a carrier transmitting DCI format 3_0 
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Conclusion:
Corrections to the formula for determining the slots granted by a configured grant will be handled by RAN2.

Agreements:
· Capture how to set the TDRA and FRDA fields in the specification based on the agreements regarding how to set the TDRA and FDRA fields in DCI/SCI: 
· For the SCI transmitted in the first granted resource (for DG) or in the first resource in a period (for CG), the values of TDRA and FDRA are the ones provided in DCI.
· For the SCI transmitted in the second granted resource (for DG) or in the second resource in a period (for CG), the values of TDRA and FDRA indicate the second and third granted resources (for DG) or the second and third resources in a period (for CG). If the grant does not include a third resource, TDRA is set to zero and FDRA is set with  the same as the corresponding value provided in DCI.
· For the SCI transmitted in the third granted resource (for DG) or in the third resource in a period (for CG), the values of TDRA is set to zero and FDRA is set with  the same as the corresponding value provided in DCI.
· Note: for mode-1, it is understood that up to 3 resources can be configured within a SL CG period to transmit a TB and DG resources are used for the same TB if further retransmissions are needed.

Agreements:
· For CG, when the maximum number of HARQ retransmissions for a TB is reached, the UE reports ACK/NACK based on the contents of PSFCH (i.e., the same behaviour as if the maximum number of retransmissions had not been reached).
· No RAN1 spec impact is expected.

Agreements:
For Mode 1 when applicable:
· For the same TB, the minimum time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission is Tprep +delta (ms) 
· To conclude the value of delta>=0 during the e-Meeting
· A UE is not expected to be scheduled consecutive SL transmissions for the same TB such that the minimum time between PSFCH reception and next PSCCH/PSSCH retransmission cannot be guaranteed
· FFS the detailed conditions of the applicability 

Agreements:
· For SL configured grant type-2 activation, the UE processing time is equal to Tproc (agreed in RAN1#101-e).


This contribution addresses the essential corrections on NR sidelink resource allocation for Mode 1. 
2. Discussion 
We have made the following agreement in RAN1#99 meeting.
Agreements:
· Use a separate PDCCH monitoring configuration (as configured in Rel-15) for DCI scheduling SL
· 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.
According to IE SearchSpace as described in TS 38.331, PDCCH monitoring for DCI format 3_0 is configured to be the same of those for Uu for the same carrier. To be specific, since dci-Formats is not optional, a UE will be configured with both dci-Formats and dci-FormatsSL-r16. In other words, the search space(s) for SL will be the same or a subset of those for Uu for the same CC. Meanwhile, if the scheduled cell is on ITS band, the UE does not need to monitor Uu DCI. Moreover, for the ITS-dedicate carrier, since there is no DL BWP or UL BWP, the payload size of the Uu DCI is unknown to the UE. In this case, it can be considered that if the scheduled cell of the search space configuration for cross-carrier scheduling is ITS-dedicated carrier, the UE ignores dci-Formats and uses only dci-FormatsSL-r16. 
	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
            ]]
        }


At least, within a slot, if the search space(s) for SL is not the same or a subset of those for Uu, the set of PDCCH candidates will not be shared between DL DCI and Uu DCI, so the number of PDCCH candidates to be monitored could be large, and then the UE may need to drop some portion of PDCCH candidates to fulfil the BD limit and CCE limit. At this moment, no spec change is needed in this stage. 
Proposal 1: When Mode 1 SL TX is cross-carrier scheduled on ITS-dedicated carrier, the UE ignores dci-Formats and monitors only dci-FormatsSL-r16 in the relevant search space configuration on the scheduling licensed carrier. 

According to the latest version of TS 38.321, the formula for SL CG resource needs to be updated together with clarifying the meaning of numberOfSLSlotsPerFrame. To be specific, since the resource pool configuration period is 10240msec, the number of SL slots within a frame (10msec) could be changed frame-by-frame. Since the SL CG resource will be confined within the set of SL slots within a resource pool, the formula for the CG resource also needs to be expressed in terms of logical parameters. For simplicity, it can be considered to newly define SFN and frame in the logical domain. 
Proposal 2: Adopt following TP for TS 38.321:
	5.8.3	     Sidelink
There are two types of transmission without dynamic grant:
-	configured grant Type 1 where an sidelink grant is provided by RRC, and stored as configured sidelink grant;
-	configured grant Type 2 where an sidelink grant is provided by PDCCH, and stored or cleared as configured sidelink grant based on L1 signalling indicating configured sidelink grant activation or deactivation.
<Unchanged part is omitted>
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:
[(SFNRP × numberOfSLSlotsPerFrameRP) + logical slot number in the frameRP] =
 (sl-TimeReferenceSFN-Type1 × numberOfSLSlotsPerFrameRP + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrameRP).
where a frameRP is the SL logical frame that comprises 2μ∙10 SL logical slots in the SL resource pool, and SFNRP refers to the frameRP number within 1024 frameRP, where SFNRP =0 refers to the earliest frameRP that is not earlier than SFN=0. , numberOfSLSlotsPerFrame refers to the number of SL logical slots in the frameRP and N refer to the number of slots that can be used for SL transmsission 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].
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:
[(SFNRP × numberOfSLSlotsPerFrameRP) + logical slot number in the frameRP] =
[(SFNstart time × numberOfSLSlotsPerFrameRP + slotstart time) + S × PeriodicitySL] modulo (1024 × numberOfSLSlotsPerFrameRP).
where SFNRP refers to the frameRP number within 1024 frameRP, where SFNRP =0 refers to the earliest frameRP that is not earlier than SFNstart time. 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.



According to the LS from RAN2 [2], following question is asked to RAN1:
	Question: Is it possible to use the retransmission opportunities for initial transmission for a sidelink configured grant in case when the data was not available for the transmission opportunity for initial transmission?



Regarding the question, according to the following agreement made in RAN1#96bis [3], our understanding is that it is possible to use the retransmission opportunities for the initial transmission of a TB in Mode 1 SL CG. 
	Agreements:
· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.
· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.
· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.
· FFS: whether different transmissions of a TB can take place across multiple configured grants.
· Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.


Proposal 3: Confirm RAN1’s understanding is that it is possible to use the retransmission opportunities for initial transmission for a SL CG in case when the data was not available for the transmission opportunity for initial transmission.

One of remaining issues is how to define the detailed conditions for applying the minimum time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission. According the current RAN2 specification, the linkage between “LCH with HARQ FB enabled/disabled” and “Mode 1 CG” is configured by RRC signaling. This means that a UE can know which Mode 1 CG is configured to be used for “MAC PDU with HARQ FB enabled” transmission. Also for a resource pool in which PSFCH resource is configured, if gNB is only allowed to configure Mode 1 CG satisfying the minimum time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission for the same TB, it could be difficult to support a service with low latency requirement. Note that there is no such restriction even for Mode 2. We think that it doesn’t need to specify UE’s behavior for the error case. 
Proposal 4: For a TB with HARQ feedback enabled, a UE doesn’t expect to receive Mode 1 SL grant such that the minimum time between PSFCH reception and next PSCCH/PSSCH retransmission cannot be guaranteed for the same TB.

The number of PSSCH slots associated with the same PSFCH slot could be smaller than the PSFCH resource period. To be specific, when the total number of SL slots belonging a resource pool within 10240msec is not a multiple of PSFCH resource period, the number of PSSCH slots associated with the first PSFCH slot within a resource pool period is smaller than the PSFCH resource period. In this case, it is necessary to investigate how to modify the semi-static codebook for SL HARQ-ACK reporting as well. According to LTE TDD, the number of DL SF associated with the UL SF can be different, and the HARQ-ACK codebook size can be also changed depending on this HARQ-ACK association set size. Even for the NR Uu link, Type-I HARQ-ACK codebook size could be varying slot-by-slot depending on the time gap between DL BWP switching or PCell UL BWP switching and PUCCH TX timing. In those points of views, similar approach could be employed. In other words, when the total codebook size is determined, each PSFCH occasions could have different number of SL HARQ-ACK bits.
Proposal 5: Adopt following TP for TS 38.213:
	[bookmark: _Toc45699247]16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged part is omitted>
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. 
Set  - index of occasion for candidate PSSCH transmissions with corresponding PSFCH reception occasions
Set 
Set C to the cardinality of set 
Set  – index of slot timing values , in descending order of the slot timing values, in set  
Set  to the value of the period of PSFCH transmission occasion resources for the sidelink resource pool
while  C 
if  
Set  – index of a SL slot within an UL slot
while  
if slot  starts at a same time as or after a slot for an active UL BWP change on the PCell and slot  is before the slot for the active UL BWP change on the PCell 
; 
else 
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 among the PSSCH slots associated with the PSFCH slot
Set  to the number of PSSCH slots associated with the PSFCH slot
while 
; 
;
;
end while
end if
;
end if
end while
end if
;
end while



3. Conclusion
In this contribution, the essential corrections on Mode 1 were discussed. Our proposals can be summarized as follows:
Proposal 1: When Mode 1 SL TX is cross-carrier scheduled on ITS-dedicated carrier, the UE ignores dci-Formats and monitors only dci-FormatsSL-r16 in the relevant search space configuration on the scheduling licensed carrier. 
Proposal 2: Adopt following TP for TS 38.321:

	5.8.3	     Sidelink
There are two types of transmission without dynamic grant:
-	configured grant Type 1 where an sidelink grant is provided by RRC, and stored as configured sidelink grant;
-	configured grant Type 2 where an sidelink grant is provided by PDCCH, and stored or cleared as configured sidelink grant based on L1 signalling indicating configured sidelink grant activation or deactivation.
<Unchanged part is omitted>
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:
[(SFNRP × numberOfSLSlotsPerFrameRP) + logical slot number in the frameRP] =
 (sl-TimeReferenceSFN-Type1 × numberOfSLSlotsPerFrameRP + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrameRP).
where a frameRP is the SL logical frame that comprises 2μ∙10 SL logical slots in the SL resource pool, and SFNRP refers to the frameRP number within 1024 frameRP, where SFNRP =0 refers to the earliest frameRP that is not earlier than SFN=0. , numberOfSLSlotsPerFrame refers to the number of SL logical slots in the frameRP and N refer to the number of slots that can be used for SL transmsission 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].
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:
[(SFNRP × numberOfSLSlotsPerFrameRP) + logical slot number in the frameRP] =
[(SFNstart time × numberOfSLSlotsPerFrameRP + slotstart time) + S × PeriodicitySL] modulo (1024 × numberOfSLSlotsPerFrameRP).
where SFNRP refers to the frameRP number within 1024 frameRP, where SFNRP =0 refers to the earliest frameRP that is not earlier than SFNstart time. 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: _GoBack]Proposal 3: Confirm RAN1’s understanding is that it is possible to use the retransmission opportunities for initial transmission for a SL CG in case when the data was not available for the transmission opportunity for initial transmission.
Proposal 4: For a TB with HARQ feedback enabled, a UE doesn’t expect to receive Mode 1 SL grant such that the minimum time between PSFCH reception and next PSCCH/PSSCH retransmission cannot be guaranteed for the same TB.
Proposal 5: Adopt following TP for TS 38.213: 

	16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged part is omitted>
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. 
Set  - index of occasion for candidate PSSCH transmissions with corresponding PSFCH reception occasions
Set 
Set C to the cardinality of set 
Set  – index of slot timing values , in descending order of the slot timing values, in set  
Set  to the value of the period of PSFCH transmission occasion resources for the sidelink resource pool
while  C 
if  
Set  – index of a SL slot within an UL slot
while  
if slot  starts at a same time as or after a slot for an active UL BWP change on the PCell and slot  is before the slot for the active UL BWP change on the PCell 
; 
else 
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 among the PSSCH slots associated with the PSFCH slot
Set  to the number of PSSCH slots associated with the PSFCH slot
while 
; 
;
;
end while
end if
;
end if
end while
end if
;
end while
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