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1. Introduction
In RAN WG1 #96bis meeting, the following agreements were made:
	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.


In this contribution, we discuss aspects on resource allocation for NR sidelink Mode 1.

2. Discussion
It’s necessary that a UE can transmit a HARQ feedback in short latency, especially for time-critical applications. If a UE request a PSFCH resources whenever the UE needs to send a HARQ feedback, it would increase the HARQ feedback latency as well as the channel congestion level due to the relevant signaling. Therefore a UE should be able to send a HARQ feedback without additional signaling to request PSFCH resource allocation. The PSFCH resources are determined when a DCI is transmitted for PSCCH and PSSCH resource allocation. Through this sidelink grants, a UE should know the PSFCH resources. In addition, it’s desirable to have a common PSFCH resource allocation mechanism for both mode-1 and mode-2.
Observation 1: To reduce the overhead and the latency, it’s desirable that a mode-1 RX UE transmits PSFCH without signaling for PSFCH resource allocation.
In RAN2 #105bis meeting, it was agreed that a confirmation for activation/deactivation of SL configured grant type-2 is needed. Different from the type-2 UL configured grant, the type-2 SL configured grant does not have PUSCH resources for this confirmation. Therefore, if a confirmation message is to be transmitted through a higher layer signaling (e.g. MAC CE), additional UL grants for PUSCH to send the confirmation message should be transmitted as well as the DCI for type-2 SL configured grant activation/release. This would increase the signaling overhead.
Confirmation through a higher layer signaling also increases the latency as the timing for gNB to send UL grants for PUSCH is not guaranteed, which is different from e.g. the PUCCH case. If a higher layer signaling is used for confirmation, a mechanism for UE to start sidelink transmission within a guaranteed time needs to be further studied.
Proposal 1: For confirmation on DCI to activate/release type-2 SL configured grant, physical layer signaling (e.g. PUCCH) is used for UE to report to gNB.
Unlike LTE Uu interface, slot format which includes downlink, uplink, and flexible symbols is newly defined in Rel. 15 NR Uu interface. The configuration of slot format is provided by cell specific or UE dedicated higher layer signaling, or provided by DCI if the corresponding UE is configured to monitor PDCCH for DCI format 2-0. In RAN1#94 meeting, there was a discussion for sidelink resources on licensed carrier based on Rel. 15 signaling mentioned above, and several options were listed. Considering the coexistence with Rel. 15 NR Uu, the discussion based on Rel. 15 signaling for determining resources to be used for NR sidelink in licensed carrier can be a starting point. Discussion on Rel. 16 signaling, e.g., whether to adopt signaling for new part such as ‘sidelink’ in slot format indication, can be initiated afterwards.
Basically, sidelink needs to avoid downlink transmission in order to prevent performance loss due to interference from it. Regarding the slot format, one possible approach is to use uplink symbols which are determined by cell-specific semi-static D/U assignment. Then, there occurs an issue whether flexible symbols which are determined by cell-specific semi-static D/U assignment and can be configured as uplink symbols are used to sidelink or not. If sidelink uses the flexible symbols, sidelink resources may need to be dynamically (re)configured because the configuration for the flexible symbols can be dynamically provided by DCI. It would be rather challenging if dynamic resource (re)configuration is adopted especially for out-of-coverage UEs. Furthermore, inter-cell interference can be another issue due to the different configuration on flexible symbols in different cells. Therefore, at least uplink symbols configured by cell specific higher layer signaling can be used to NR sidelink and further study is needed to decide whether flexible symbols are used for NR sidelink.
Proposal 2: In UL and SL shared carrier, at least uplink symbols/slots configured by cell specific higher layer signaling in NR Uu is used for NR SL transmission. FFS whether or not to use flexible symbols/slots.
No matter which type(s) of symbols, i.e., uplink and/or flexible symbols, is(are) used for NR sidelink, there occurs an issue related to the imbalance of the number of corresponding symbols in each slot. The imbalance of the number of symbols across slots can be compensated by using flexible control and shared channel structure. In this case, it needs to determine whether the flexible channel structure will be given by DCI indication or implicit rule based on higher layer signaling. To be specific, the symbol duration of PSSCH can be scheduled by time-domain resource assignment field in DCI, or the symbol duration of PSCCH and/or PSSCH is automatically changed based on the higher layer signaled slot format. Furthermore, it is necessary to carefully investigate how to ensure to enable the same TBS between initial transmission and re-transmission with the potentially different number of symbols. 
Proposal 3: A mechanism is needed to handle the case when the number of available symbols for NR SL in each slot is not consistent.
If sidelink open-loop power control based on downlink pathloss is enabled, cell edge sidelink UE would transmit with higher power which may cause high interference to sidelink transmissions from cell center UEs. Rel-12/13 LTE D2D introduced the resource pool separation based on DL RSRP in mode 2 operation so that UEs having similar transmit power level are multiplexed in the same resource pool, and a similar solution can be considered for NR sidelink.
Proposal 4: TX resource pool separation based on DL RSRP is supported to handle the different SL TX power depending on UE position, when SL open-loop power control based on DL pathloss is enabled for in-coverage UE in the licensed spectrum.
When mode 1 UE makes a session with other UE and performs sidelink transmission, gNB needs to prevent a sidelink tx resource collision between the corresponding mode 1 UE and its target UE. In addition, half-duplex problem between the corresponding mode 1 UE and its target UE should be considered. For example, if the transmission resource of the mode 1 UE and that of its target UE are FDMed in the same time resource, half-duplex problem occurs. Furthermore, half duplex problem among multiple sessions of mode 1 UE needs also to be considered. In order to address the above mentioned issues, further study is needed on details of assistance information which is needed to be reported by mode 1 UE to gNB.
Proposal 5: For unicast and groupcast, assistance information from mode 1 UE to gNB is needed to address at least the following issues.
· SL TX resource collision or half duplex problem between mode 1 UE and its target UE
· Half duplex problem among multiple sessions of mode 1 UE
Furthermore, it can be considered that multiple type 2 configured grants to support various service type and/or latency requirement by using different set of periodicity, and resource assignment. To save DCI overhead, it can be taken into account that single DCI is used for activating or releasing multiple type-2 UL configured grants. However, in order to handle multiple configured grants, larger payload size corresponding to the number of configured grants would be required in single DCI. At least separate MCS and/or time/frequency RA fields may need to be defined in single DCI if independent scheduling is supported for each SL configured grant. Therefore, further study is needed on how to activate or release multiple type-2 SL configured grants considering the increment in payload size of single DCI to simultaneously activate/release multiple type-2 SL configured grants and DCI overhead to independently activate/release each type-2 UL configured grant. 
Observation 2: The payload size of a single DCI for multiple type-2 SL configured grants may vary dynamically depending on the target operation or scenario. If independent scheduling per SL configured grant is supported, at least separate MCS and time/frequency RA fields need to be defined.
Proposal 6: The following aspects need to be considered on how to activate or release multiple type-2 SL configured grants.
· Payload size increment of single DCI to simultaneously activate or release multiple type-2 SL configured grants
· DCI overhead to independently activate or release each type-2 SL configured grant

On the design of DCI for NR sidelink scheduling, it is necessary to investigate issues with respect to CORESET, search space, RNTI, and DCI payload size considering higher layer signaling, BD/CCE limit, and DCI format size budget. First of all, for simplicity, it can be considered that gNB configures CORESET and search space used for PDCCH containing DCI for NR sidelink scheduling. In this case, the remaining issues is that whether UE monitors only DCI for NR sidelink scheduling or can monitor DCI for NR sidelink scheduling in addition to DCI for Uu link in the same search space. 
Next, in NR Uu link, depending on the BD/CCE limit, UE may skip PDCCH monitoring for a certain search space (e.g. SS with the highest ID). For this, it is necessary to define whether special handling for DCI for NR sidelink scheduling not to be skipped will be needed or not. For simplicity, the same rule in NR Uu link can be reused. To be specific, UE will skip PDCCH monitoring from the search space with the highest SS ID until the BD/CCE limit is satisfied. 
Next, the concept of DCI format size budget is introduced to simplify UE implementation in NR Uu link. To be specific, in a semi-static manner, for a cell, UE expects that the total number of DCI format size does not exceed 4. At the same time, the number of the size of DCI format associated with C-RNTI does not exceed 3. To do this, in NR Uu link, when DCI format size is not fulfilled, the size of fallback DCI format in USS can be automatically changed into the size of fallback DCI format in CSS. In addition, unlike LTE, depending on the configuration, UE can monitor either fallback DCI format or non-fallback DCI format in a given USS. In this case, it is necessary to investigate which DCI format size is used for size-matching of DCI for NR sidelink scheduling considering both BD complexity and DCI format size budget. 
Observation 3: To design a new DCI for NR SL scheduling, several aspects such as CORESET/search space configuration, BD/CCE limit, and DCI size budget need to be considered.

3. Conclusions
In this contribution, we discussed some aspects on Uu-based sidelink resource allocation/configuration. Based on the above discussion, our proposals and observations are given as follows:
Observation 1: To reduce the overhead and the latency, it’s desirable that a mode-1 RX UE transmits PSFCH without signaling for PSFCH resource allocation.
Proposal 1: For confirmation on DCI to activate/release type-2 SL configured grant, physical layer signaling (e.g. PUCCH) is used for UE to report to gNB.
Proposal 2: In UL and SL shared carrier, at least uplink symbols/slots configured by cell specific higher layer signaling in NR Uu is used for NR SL transmission. FFS whether or not to use flexible symbols/slots.
Proposal 3: A mechanism is needed to handle the case when the number of available symbols for NR SL in each slot is not consistent.
Proposal 4: TX resource pool separation based on DL RSRP is supported to handle the different SL TX power depending on UE position, when SL open-loop power control based on DL pathloss is enabled for in-coverage UE in the licensed spectrum.
Proposal 5: For unicast and groupcast, assistance information from mode 1 UE to gNB is needed to address at least the following issues.
· SL TX resource collision or half duplex problem between mode 1 UE and its target UE
· Half duplex problem among multiple sessions of mode 1 UE
Observation 2: The payload size of a single DCI for multiple type-2 SL configured grants may vary dynamically depending on the target operation or scenario. If independent scheduling per SL configured grant is supported, at least separate MCS and time/frequency RA fields need to be defined.
Proposal 6: The following aspects need to be considered on how to activate or release multiple type-2 SL configured grants.
· Payload size increment of a single DCI to simultaneously activate or release multiple type-2 SL configured grants
· DCI overhead to independently activate or release each type-2 SL configured grant
Observation 3: To design a new DCI for NR mode-1 SL scheduling, several aspects such as CORESET/search space configuration, BD/CCE limit, and DCI size budget need to be considered.

