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[bookmark: _Toc24792][bookmark: _Toc6764][bookmark: _Toc939]Introduction
In RAN 1 #97 meeting, further agreements are achieved on mode 1 resource configuration as following [1]:
Agreements:
· Sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported with details FFS.
· NR sidelink does not support performing different transmissions of a TB using different configured grants.
· For mode 1:
· A dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH.
Other relevant agreements in #96bis meeting including [2]: 
· 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.
In this contribution, further details about mode 1 scheduling scheme, including dynamic indication and configured grant signaling are discussed.
Mode 1 scheduling scheme
Configured grant scheduling
To assign SPS sidelink resources, configured grant type 1 and type 2 can be used for sidelink mode 1 scheduling [3]. As the TB repetition configuration is supported in NR Uu configured grant signalling, it can be reused for sidelink scheduling to assign retransmission resources for TB.  
As shown in Figure 1, where the configured grant indicated to UE assigns repetition number K =4, this means that there are initial transmission resource and other three times retransmission in every period. For the case of blind retransmission, it provides more efficient resources allocation without introducing additional latency and retransmission resource requiring process. 
[bookmark: _Toc28018][bookmark: _Toc30189][bookmark: _Toc17468]TB retransmission resources can be configured in the configured grant signalling.
[image: configured grant with repetition]
[bookmark: _Ref562]Figure 1 TB repetition configuration in configured grant
Considering the case that no retransmission resource is assigned by configured grant or the number of retransmission resources is not sufficient, UE can feedback to require additional resource for retransmission besides the resources assigned by configured grant. For this purpose PUCCH resources for the feedback of sidelink data transmission are needed. Considering the PUCCH resource is indicated in DCI on Uu, the similar configuration scheme should be used for sidelink feedback on PUCCH. As activate DCI indicates the resource allocation in configured grant type 2, relevant PUCCH resource can be assigned as well.
[bookmark: _Toc5287][bookmark: _Toc9244]For configured grant type 2, PUCCH resources can be assigned for UE to feedback A/N to gNB.
Responding to UE’s request, gNB can dynamically schedule one or more retransmission resources and indicate it to UE by DCI. In other words, to assist the data packet transmission which is initially transmitted on an occasion of a set of resources indicated by a configured grant, additional dynamic retransmission resource scheduled by DCI can be used.
[bookmark: _Toc26134][bookmark: _Toc1638][bookmark: _Toc2806]gNB can dynamically schedule retransmission resource(s) for a TB with initial transmission carried on a resource assigned by configured grant.
Although for the resources given by a configured grant, UE can decide which TB to transmit in each of the resource occasions, the quantity or period of the configured resources may not match the requirements of UE with different types of services. For example, there are two service flows with different periods should be transmitted by a UE, it is hard to assign suitable resources with one configured grant. In order to avoid resource waste, it is better to indicate different configured grants depend on the services features respectively. In short, multiple configured grants can be activated for a UE simultaneously.
[bookmark: _Toc3855][bookmark: _Toc17004]Multiple activated configured grants for a UE are supported.
Dynamic scheduling
By dynamic scheduling, gNB should send DCI to assign sidelink resources for UEs, including PSCCH, PSSCH and PSFCH (if necessary). Firstly, a new DCI format for sidelink resource allocation should be designed and then a SL-RNTI should be assigned for Tx UE in order to identify the sidelink resource allocation DCI.  
Depending on Tx UE’s service requirement, gNB may indicate sidelink resources for UE to carry on its broadcast/ unicast/ groupcast data packet. For the sake of simplifying the sidelink DCI detection process, it is better to design a uniform DCI format for all the cases. In other words, all the necessary indicators for sidelink resource allocation should be included in the new DCI format for sidelink.
[bookmark: _Ref3255][bookmark: _Toc20100][bookmark: _Toc17492][bookmark: _Toc6570]SL-RNTI should be assigned for Tx UE in mode 1.
[bookmark: _Ref3262][bookmark: _Toc10589][bookmark: _Toc15350][bookmark: _Toc5626][bookmark: _Ref4624][bookmark: _Ref3268]A uniform DCI format should be defined to indicate sidelink resource allocation for broadcast, groupcast or unicast.  
In NR sidelink, multiple resource pools can be configured within SL BWP. Multiple resource pools may be configured for different purposes, such as several service types, diverse sub-channel sizes, etc. It may lead to more than one resource pools used by a UE simultaneously. For this case, an indicator should be included in the sidelink DCI format to identify which resource pool the assigned resource belongs to. 
[bookmark: _Toc9686][bookmark: _Ref4725][bookmark: _Toc16172][bookmark: _Toc27164]If multiple resource pools are available for a UE, a resource pool indicator should be indicated in DCI.
A/N feedback to gNB 
There are several factors need to be considered when determining A/N feedback to gNB from a sidelink transmitting UE should be configured or not. These include service type, latency and reliability requirement, sidelink data transmission scheme, resource pool configuration, etc. For example, while the sidelink transmission is in tight latency status, it is unnecessary and useless to relay the feedback information to gNB on Uu as the processing latency of feedback and also the delay in rescheduling cannot satisfy the sidelink data transmission requirement. 
Considering the actual scenario and requirements, whether transmitting UE should report A/N to gNB can be determined and configured by gNB.
[bookmark: _Toc9703][bookmark: _Toc25841]Enable/disable A/N feedback to gNB from sidelink transmitting UE is controlled by gNB.
In general, cellular UE reports its A/N to gNB using PUCCH resource which is indicated in DCI within a PUCCH resource set configured by high layer. With the PUCCH resource allocation scheme on Uu, sufficient and flexible PUCCH resources can be configured to UE. For the case that a sidelink transmitting UE relays A/N information received on sidelink to gNB, it should be carried on a PUCCH resource and extra new design is not necessary. Further, the scheme of PUCCH resource allocation on Uu should be considered as a starting point to assign PUCCH resource for sidelink transmitting UE. 
In mode 1, if A/N feedback to gNB is configured for a UE, PUCCH resource should be indicated by gNB. Similar as PSCCH/PSSCH resource which can be provided by gNB in DCI, the PUCCH resource assigned for UE can also be indicated in the same DCI. It can reuse the same scheme of cellular UE PUCCH resource indication and less standard discussion is in need.
[bookmark: _Toc21648][bookmark: _Toc22387]Using the Uu PUCCH resource configuration scheme as a starting point for sidelink A/N feedback resource allocation.
[bookmark: _Toc17460][bookmark: _Toc15579]The PUCCH resource for sidelink A/N feedback to gNB should be indicated in DCI.
LTE Uu scheduling NR sidelink 
As described in [4], LTE Uu based NR sidelink resource scheduling is supported and prior consensus achieved includes the following aspects: 
· Configured grant type 1 scheme should be used to assign time/frequency resources and periodicity
· Dynamic scheduling by DCI is not supported 
· No additional impact on LTE Uu 
From the perspective of eNB, only 15kHz SCS is logical to arrange wireless resources. Although several SCSs are available for NR sidelink, significant implementation changes are need on the eNB to assign NR sidelink resources with different numerologies except 15kHz.  
[bookmark: _Toc9493][bookmark: _Ref4735][bookmark: _Toc21982][bookmark: _Toc25610]For LTE Uu scheduling NR sidelink, only 15kHz SCS is supported. 
[bookmark: _Toc8582][bookmark: _Toc32198][bookmark: _Toc30621]Conclusion
This paper discusses some further details of dynamic and semi-static resource allocation of mode 1 scheme, concluded with the following proposals:
Proposal 1: TB retransmission resources can be configured in the configured grant signalling.
Proposal 2: For configured grant type 2, PUCCH resources can be assigned for UE to feedback A/N to gNB.
Proposal 3: gNB can dynamically schedule retransmission resource(s) for a TB with initial transmission carried on a resource assigned by configured grant.
Proposal 4: Multiple activated configured grants for a UE are supported.
Proposal 5: SL-RNTI should be assigned for Tx UE in mode 1.
Proposal 6: A uniform DCI format should be defined to indicate sidelink resource allocation for broadcast, groupcast or unicast.
Proposal 7: If multiple resource pools are available for a UE, a resource pool indicator should be indicated in DCI.
Proposal 8: Enable/disable A/N feedback to gNB from sidelink transmitting UE is controlled by gNB.
Proposal 9: Using the Uu PUCCH resource configuration scheme as a starting point for sidelink A/N feedback resource allocation.
Proposal 10: The PUCCH resource for sidelink A/N feedback to gNB should be indicated in DCI.
Proposal 11: For LTE Uu scheduling NR sidelink, only 15kHz SCS is supported.
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