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Introduction
According to the WID of Rel-16 NR V2X [1], one of the objectives is to specify solutions for mode 1 resource allocation. During the RAN1#97, RAN1#98 and RAN1#98bis meetings, some related agreements have been achieved for mode 1. In this contribution, we share some further discussions on the scheduling and reporting aspects for NR-V2X mode 1 resource allocation.

[bookmark: _Ref228947482]Discussion
Retransmission indication to gNB
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]In the RAN1#97 meeting, the following agreements on indicating retransmission in mode 1 for unicast and groupcast have been made. 
Agreements:
· Sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported with details FFS.
Note: this reverts the following agreement from RAN1#96:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.
· SR/BSR report to gNB for the purpose of requesting resources for HARQ retransmission is not supported.

[bookmark: OLE_LINK11]Based on the above agreements, HARQ ACK/NACK is re-agreed for retransmission indication to gNB, instead of SR/BSR. In our opinion, besides confirming sidelink HARQ ACK/NACK is reported to gNB from transmitter UE, some other details of the reporting mechanism should also be considered.
In the RAN1#98b meeting, the following agreements on procedure and signaling for selecting PUCCH offset/resource have been made.
Agreements:
For reporting SL HARQ-ACK to the gNB: 
· For dynamic grant and configured grant type-2 in SL, the Rel-15 procedure and signaling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL. 
· The configuration for SL is separate from Uu link for a UE
· FFS how to indicate timing of transmission in PUCCH, including whether physical or logical slots are used
· For configured grant type-1 in SL, RRC is used to configure PUCCH offset/resource and format in UL (if supported)

 In the following subsection, we give our opinions on the opening aspect about timing indication of PUCCH transmission.
As illustrated in Figure 1, the timing of PUCCH transmission can be defined as one of the following options:
· Option 1. The time delay between the sidelink data (PSSCH) transmission and the UCI (PUCCH) transmission, denoted as K3;
· Option 2. The time delay between the SFCI (PSFCH) reception and the UCI (PUCCH) transmission, denoted as K4.
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Figure 1. Time delay definition in sidelink HARQ ACK/NACK report procedure
It is noticed that K3 includes K4 and the time delay between PSSCH and SFCI (denoted as K1’). According to the agreements achieved in last RAN1 meetings [2, 3], K1’ can be implicitly indicated based on the (pre-)configuration. From the perspective of signaling efficiency, it is more beneficial to define the report timing as K4, which is the time delay between SFCI and UCI. 
The report timing should be flexible due to different subcarrier spacing for uplink BWP and UL-DL configurations. Moreover, in a shared carrier scenario, resources arranged for NR Uu may be TDMed with resources arranged for sidelink. In such a case, the slots available for uplink may also vary with different resource pool configurations. As a result, a large number of possible values for K4 is required to cover all foreseen cases, which leads to high signaling overhead. For the purpose of overhead saving, the value of K4 can be defined as the number of logical slots available for NR Uu. In other words, the slots configured for sidelink are not counted in K4. In this way, K4 is independent of resource pool configurations and the possible values for K4 are narrowed down. As illustrated in Figure 2, a UE received a DCI indicating K4 = 2 at slot n. After the UE received the SFCI from receiving UE(s) at slot n+3, it transmits UCI with sidelink HARQ report on the second slot available for NR Uu which is located at slot n+6.  
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Figure 2. Example of K4 indication 
In addition, it is worthy to note that UE capability of sidelink HARQ report processing time (which is time required from SFCI reception to the corresponding sidelink HARQ ACK/NACK report transmission timing) should be defined. K4 should not be less than the minimum sidelink HARQ report processing time.
Proposal 1: In mode 1 for unicast and groupcast, DCI indicates the time delay between PSFCH and the corresponding PUCCH transmission to determine the timing of reporting SL HARQ-ACK to the gNB.
· The time delay should be defined as the number of logical slots available for NR Uu based on the numerology of NR Uu.
· The time delay should not be smaller than the minimum sidelink HARQ report processing time.

Resource sharing with NR Uu
In the RAN1#96 meeting, the following agreements have been achieved to identify the available time resources for sidelink.
Agreements:
· [bookmark: OLE_LINK140][bookmark: OLE_LINK141]For the operation regarding PSSCH, a UE performs either transmission or reception in a slot on a carrier.
· NR sidelink supports for a UE:
· A case where all the symbols in a slot are available for sidelink.
· Another case where only a subset of consecutive symbols in a slot is available for sidelink
· Note: this case is not intended to be used for the ITS spectra, if there is no forward-compatibility issue. Finalize in the WI phase whether there is such an issue or not
· The subset is NOT dynamically indicated to the UE
· FFS the supported slot configuration(s)
· FFS whether/how to operate it in partial coverage scenarios
· 

In the RAN1#98bis meeting, the following agreements have been achieved w.r.t. resource pool configuration for sidelink.
Agreements:
· A slot is the time-domain granularity for resource pool configuration.
· To down-select:
· Alt 1. Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity
· Alt 2. Slots for a resource pool is (pre-)configured, where the slots are applied with periodicity. 
· [bookmark: _GoBack]FFS: signaling details
· FFS: how to apply the above bitmap signaling, e.g., to all slots or only to a set of slots 
· FFS: symbols for sidelink in the slot, how to indicate for the case when not all symbols are for SL 



According to the agreements, it is supported to use only a subset of symbols in a slot for NR sidelink. This is mainly for the case when NR sidelink shares a frequency band with NR Uu. Considering that the symbols in NR Uu can be “downlink”, “flexible” or “uplink”, it needs to be further decided which types of symbols can be used for NR sidelink. Following LTE V2X design principles, at least uplink symbols should be available for NR sidelink. As for flexible symbols in NR, since they might be overwritten as downlink e.g. by DCI format 2_0, it may not be safe to always assume flexible symbols are available for sidelink. From the spectral efficiency perspective, it can be further studied how to utilize flexible symbols for sidelink. 
Proposal 2: At least uplink symbols should be used for sidelink when sharing a frequency band with NR Uu.

In LTE V2X, the resource pool in time domain is defined by a repeating bitmap except sidelink synchronization subframes. Similar to LTE V2X, NR sidelink should use the resource pool as well. To limit the specification efforts and achieve easy implementation, the bitmap scheme can be reused for time domain indication, and only slot-level indication should be considered in Rel-16 considering heavy workload and limited time.  For example, in a bitmap, a bit “1” means that the corresponding slot or a subset of consecutive symbols in this slot are included in the resource pool.


[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Figure 3. Illustration of slot-level bitmap in NR V2X 

Proposal 3: Only slot-level bitmap is considered for time domain resource pool indication in Rel-16 NR V2X, i.e. Alt 1 is preferred.

In LTE V2X, the bitmap indication is based on uplink subframes which are determined by the cell-specific TDD configuration, i.e. the bitmap can only act on the UL subframes for TDD mode. However, both cell-specific and UE-specific slot formats are supported in NR. However, in NR, UE-specific slot format can be additionally configured by RRC dedicated signaling, after the cell-specific slot format is obtained from broadcast information. Then it should be clarified which type of slot format can be based on when configuring the time domain resource pool. In our opinion, after the resource pool is configured by e.g. a slot-level bitmap, the actually included symbols in a SL resource pool can be derived from the cell-specific TDD configuration. For example, all the cell-specific configured UL symbols or available SL in a slot whose corresponding bit is “1” are included in the resource pool. Besides, for unicast and groupcast, since the UE-specific slot format can be exchanged between transmitter and receiver UEs during the session establishment procedure or consistently notified by gNB, UE-specific configured UL symbols can be additionally considered to be included in the resource pool to improve the resource efficiency.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Proposal 4: At least cell-specific configured UL slot/symbol can be included in time domain resource pool and used for sidelink transmission.
· [bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK61]For unicast and groupcast, UE-specific configured UL symbols can be additionally included in the resource pool.

Sidelink PHR
Currently in NR uplink, PHR is used to provide power headroom information in the UE to the gNB. From the reported PHR, the gNB can derive the UE’s transmission power and uplink pathloss. Then the gNB can control the UE’s transmission power and perform link adaptation to adjust MCS and PRB allocations to the UE. 
According to the new NR-V2X WI, power control and link adaption in sidelink will be specified for mode 1. For the similar reason as in NR uplink, sidelink related PHR, which can provide power headroom information on sidelink PSSCH/PSCCH transmissions in dedicated carriers or shared carriers, is also useful for the gNB’s mode 1 scheduling. Therefore, the potential benefit on power control can be harvested by introducing sidelink PHR for mode 1. 
Proposal 5: For mode 1, it should be supported that sidelink PHR is reported to the gNB. 
[bookmark: OLE_LINK43]
Conclusions
In this contribution, we share views on some design aspects for NR-V2X mode 1 resource allocation. The proposals are highlighted as follows.
Proposal 1: In mode 1 for unicast and groupcast, DCI indicates the time delay between PSFCH and the corresponding PUCCH transmission to determine the timing of reporting SL HARQ-ACK to the gNB.
· The time delay should be defined as the number of logical slots available for NR Uu based on the numerology of NR Uu.
· The time delay should not be smaller than the minimum sidelink HARQ report processing time.
Proposal 2: At least uplink symbols should be used for sidelink when sharing a frequency band with NR Uu.
Proposal 3: Only slot-level bitmap is considered for time domain resource pool indication in Rel-16 NR V2X, i.e. Alt 1 is preferred.
Proposal 4: At least cell-specific configured UL slot/symbol can be included in time domain resource pool and used for sidelink transmission.
· For unicast and groupcast, UE-specific configured UL symbols can be additionally included in the resource pool.
Proposal 5: For mode 1, it should be supported that sidelink PHR is reported to the gNB. 
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