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Introduction
In this contribution, we provide our considerations on the remaining issues in NR sidelink transmission mode 1, including configured grant, DCI for mode 1 scheduling, PUCCH resources for dynamic grant, as well as DMRS configuration. 
Discussion
Configured grant (CG)
1.1.1 Reservation period in SCI for CG
NR V2X mode 1 and mode 2 are different sidelink resource allocation modes for acquiring transmission resources. It targets on transmitter UE operation, and receiver UE can receive sidelink transmission without knowing resource allocation mode. In Rel-16, support for simultaneous configuration of mode 1 and mode 2 for a UE has not been specified due to limited time. In future release, a transmitter UE can operate with simultaneous mode 1 and mode 2 where some connections operate with mode 1 and some connections operate with mode 2. In addition, we understand that resource pool sharing between mode 1 and mode 2 UEs has been considered by most design of V2X structure and procedure. 
Despite that the “resource reservation period” field in SCI format 0_1 is mainly designed for a UE operate with mode 2, this field should also be supported for configured grant for a UE operating with mode 1, in order to avoid changes in the SCI content and to seek forward compatibility. For configured grant, the “resource reservation period” field can be set according to the CG periodicities which are same as for periodic resource reservation in mode 2. 
Proposal 1: For configured grant, the “resource reservation period” field in SCI 0_1 is set according to the CG periodicities.
1.1.2 CG type-1
In RAN1 #100b-e, the following agreements were achieved for configured grant type-1:
Agreements:
· The slots for sidelink transmission for CG type-1 are determined using the UL formula in 38.321 with the following changes: 
· Using slot-level granularity instead of symbol-level granularity (i.e., remove numberOfSymbolsPerSlot, “symbol number in the slot”, S in the formula)
· periodicity is in number of slots
· timeDomainOffset is expressed in number of slots
· FFS: frame indexing (e.g., SFN, or virtual frame number)
· FFS: whether logical or physical slots are used
Agreements:
· For CG, the periodicities supported are the same as for periodic resource reservation in Mode-2 (i.e., the list given by SL-ResourceReservePeriod-r16)
To determine the transmission slots of sidelink configured grant (CG) type-1, the UL formula in 38.321 is reused with one possible change about whether logical or physical slots are used. 
We understand that physical slots should be used with the following considerations: 
(1) From the already agreed candidate values of CG periodicity, i.e., {0, [1:99], 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms}, it is easy to convert physical time (in units of milliseconds) into physical slots for a given subcarrier spacing (SCS) configuration. 
(2) The “Resource reservation period” field in SCI 0_1 use physical time, and any conversion from logical slots will bring extra workload inevitably. 
The first SL slot in the resource pool no earlier than the slot calculated by using physical slot is the actual transmission slot of sidelink configured grant (CG) type-1.
Proposal 2: Physical slots are used to determine the slots for sidelink transmission for CG type-1.
1.1.3 CG type-2
For sidelink CG type-2 transmission, it has been agreed on how to determine the first slot, which is the first SL slot of the corresponding resource pool that starts not earlier than , and then the subsequent slots are derived accordingly. Since we propose to use physical slots as the unit of the periodicity, the subsequent slots should be derived based on the physical slot that starts not earlier than , rather than the first SL slot of the resource pool. To be specific, for CG type-2, the first slot in each CG period is the first SL slot of the corresponding resource pool that starts not earlier than .
Proposal 3: For CG type-2, the first slot in each CG period is the first SL slot of the corresponding resource pool that starts not earlier than .
DCI for mode 1 scheduling
1.1.4 Destination index in DCI format 3_0
When a UE has sidelink data to transmit in mode 1, it sends sidelink SR/BSR to gNB to request resources. In RAN2 #106 meeting [1], it has been already agreed that NR SL BSR includes 5-bit destination index, 3-bit LCG ID and 8-bit buffer size. Accordingly, when gNB receives UE’s SR/BSR, it can identify the buffer size for each destination ID, which can help to allocate sidelink resources. 
Considering that services with different destination IDs may have different QoS requirements, i.e., latency, reliability, etc., which affect resource allocation definitely. For services with high reliability and low latency requirements, adequate resources in frequency domain and low MCS are preferred. However, as clarified in RAN1 #97 meeting [2], sidelink CSI reporting to gNB will not be discussed in Rel-16. Consequently, gNB neither knows sidelink channel status nor determines a certain MCS for sidelink transmission when it performs resource allocation. The gNB may roughly allocate sidelink resources based on QoS requirements and UE assistance information, i.e., for certain service, a MCS range is defined, and the amount of resources to be allocated is determined based on such MCS range and buffer size. In order that sidelink UE can match such resource allocation to the proper destination ID, destination index should be transmitted together in DCI. Furthermore, this can also help gNB to update the buffer properly for each destination ID by estimating the number of bytes transmitted on the scheduled resources for the destination ID. 
Proposal 4: Destination index should be included in DCI format 3_0.
1.1.5 Alignment of DCI formats 
Following agreements regarding to DCI for mode 1 scheduling were made in RAN1 #98b and RAN1 #99 respectively:
Agreements:
· Two different UE-specific SL RNTIs are introduced for Mode-1 scheduling: one for CRC scrambling in DCI for a dynamic grant and the other one for CRC scrambling in DCI for a configured grant type-2.
· The two above DCIs have the same size
Agreements:
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.
In LTE V2X, the same DCI format 5A is used for both dynamic grant and SPS grant, and the size of DCI format 5A is aligned with the size of DCI format 0 by zero-padding. As a working assumption made in RAN1 #99 meeting, the size of the new DCI format (i.e., DCI format 3_0) introduced for NR V2X is aligned with one of the existing NR DCI formats. Considering that the number of bits required by DCI 3_0 may exceed the one provided by DCI 0_0, the size of DCI 3_0 can be aligned with the size of DCI format 0_1 by zero padding.
Proposal 5: The size of DCI 3_0 and the size of DCI format 0_1 are aligned by zero-padding.
1.1.6 DCI for activation/release of type-2 configured grant
Regarding to the (de)-activation of sidelink configured grant type-2, to save signaling overhead, existing fields in DCI format 3_0 can be reused, same as that in NR Uu configured grant, i.e., special value of HPN field is used for activation, while special value of RB assignment field is additionally used for deactivation.
Proposal 6: For (de)-activation of sidelink configured grant type-2, reuse the existing fields in DCI format 3_0.
PUCCH resources for dynamic grant
It has been already agreed that there is only one HARQ-ACK bit for the configured grant when using SL HARQ feedback, and there is one PUCCH transmission occasion after the last resource in the set of resources provided by a configured grant [3]. 
For dynamic grant, whether to support single or multiple PUCCH resources corresponding to a single DCI is still FFS. Similar as that for configured grant, if there is one PUCCH transmission occasion corresponding to a single DCI, only one PUCCH resource needs to be indicated by DCI format 3_0, thus saving signaling overhead. Also, the PUCCH transmission occasion should be after the last resource in the set of resources indicated by the dynamic grant. At this late stage, it is not recommended to support multiple PUCCH resources corresponding to a single DCI, considering much more specification work is required for indication of multiple PUCCH resources (in time, frequency, and code domain). 
Proposal 7: For dynamic grant, when using SL HARQ feedback, there is one PUCCH transmission occasion after the last resource in the set of resources provided by the dynamic grant.
Accordingly, gNB can only obtain HARQ-ACK information after the transmission in the last resource. Thus, it is not able to support early termination at gNB in mode 1.
Proposal 8: Do not support early termination at gNB in mode 1.
DMRS configuration 
In RAN1 #98 meeting, the following agreements were achieved:
Agreements:
· (Pre-)configuration of one or more PSSCH DMRS pattern(s) in time domain per a resource pool is supported.
· Exact DMRS pattern is indicated by SCI
· FFS details, including whether or not to have the indication bit in case of one (pre)configured DMRS pattern
· For Mode 2, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
· FFS: case for Mode 1
· FFS: whether/how to use restrictions for choice of DMRS pattern 
· FFS on details on time-domain pattern
· FFS the number of possible DMRS patterns
· Note: it is not intended to specify DM-RS based resource pool selection
From the above agreement, one or more PSSCH DMRS pattern(s) in time domain can be (pre-)configured for a resource pool, and the final DMRS pattern used for sidelink should be indicated by SCI. For mode 2, DMRS pattern is chosen by the transmitter UE. But the case for mode 1 is still FFS. 
In mode 1, there is some argument that multiple sidelink transmissions can be spatially multiplexed (partially), if DMRS pattern is determined by gNB. However in this case, gNB may not select DMRS pattern properly, since the SL CSI reporting to gNB is not supported. On the other hand, if DMRS pattern is determined by the transmitter UE, SL CSI can be utilized and more flexibility can be achieved. Therefore, for mode 1, we support that DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
Proposal 9: For mode 1, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
Conclusions
NR sidelink mode 1 resource allocation related issues are discussed in this document and the following conclusions are proposed:
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