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Introduction
In RAN 1 #96 bis meeting, some primary agreements are achieved on mode 1 resource configuration as following [1]:
· 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, further details about mode 1 scheduling scheme, including dynamic indication and configured grant signalling 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 [2].  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]TB repetition transmission resources can be configured in the configured grant signalling.
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[bookmark: _Ref562]Figure 1 TB repetition configuration in configured grant
Furthermore, it is agreed that UE can decide which TB to be transmitted in each of the occasions indicated by a given configured grant.  There is another remaining issue that whether different transmission of a TB can take place across multiple configured grants, i.e. whether initial transmission and retransmission of a TB, or multiple retransmissions can use resources belongs to different configured grants.  
For this issue, firstly, multiple transmission resources of a data packet can be configured by the TB repetition as mentioned above, or dynamic retransmission resource(s) can be assigned according to UE’s request.  Therefore both semi-static and dynamic scheme can be used for gNB to allocate retransmission resources for UE.  Secondly, according to the NR uplink scheme, a HARQ process should be identified by the associated resource grant, the similar principle should be maintained on sidelink.  If sidelink retransmission of a data packet using a resource assigned by a configured grant different with the one for initial transmission, different behavior of HARQ entity of transmitting UE may need to be defined.  Therefore, we prefer that the multiple transmissions of a TB not using resources cross different configured grants.
[bookmark: _Toc11435]Multiple transmissions of one TB cannot use resources belong to different configured grants.
Considering the case that no retransmission resource is assigned by configured grant or the number of repetition resources is not sufficient, UE can send resource request to gNB for retransmitting the data packet besides the resources assigned by configured grant. 
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 a occasion of a set of resources indicated by a configured grant, additional dynamic retransmission resource scheduled by DCI can be used.
[bookmark: _Toc26134]gNB can dynamically schedule retransmission resource(s) for a TB which initial transmission is carried on a resource assigned by configured grant.
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]SL-RNTI should be assigned for Tx UE in mode 1.
[bookmark: _Ref3262][bookmark: _Toc10589][bookmark: _Ref4624][bookmark: _Ref3268]New DCI format should be defined to indicate sidelink resource allocation.  
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: _Ref4725][bookmark: _Toc9686]If multiple resource pools are available for a UE, a resource pool indicator should be indicated in DCI.
For aperiodic services 
For aperiodic services, as the use cases described in [3], the packet size of each data packet of a service may vary in a large range, such as 50-1200 bytes, and the data packet arriving interval is aperiodic.  Considering that, it is hard to assign suitable resources for subsequent transmission other than current data packet for aperiodic services.  Accordingly, it is proposed to dynamically assign resource(s) for only one TB at a time.
[bookmark: _Toc27915]Do not support indicating transmission resources for multiple TBs in a single DCI.
For retransmission requirement 
It is agreed that a dynamic grant can provide resources for one or multiple transmission of a single data packet.  It is to say, besides the initial transmission resource of a data packet, one or more retransmission resources can be assigned through the same DCI.  According to the discussion in our companion paper [4], various number of retransmissions of a data packet can provide more flexibility for different requirement of sidelink communication.  Therefore, while gNB assigns a couple of retransmission resources for a data packet in one DCI, the number of retransmissions and resources should be indicated in the DCI.  
[bookmark: _Toc30332]The number of retransmissions should be indicated in DCI.
It is more suitable to schedule initial transmission and retransmission resources simultaneously in a DCI for the blind retransmission case, such as broadcast communication.  It benefits latency performance since retransmission resources are assigned in advance without feedback.  On the other hand, for the case of feedback based retransmission, a pre-configured retransmission resource may cause possible resource waste and even more complexity to release the unused retransmission resources.  Considering of that, whether it can be used for feedback based retransmission needs more discussion.
[bookmark: _Toc15917]A DCI indicates both initial transmission and retransmission resources can be used for blind retransmission, whether it can also be used for feedback retransmission FFS.
According to the analyses above, there are some cases that UE may dynamically request retransmission resources from gNB, such as NACK is received associated with a data packet transmitted on a dynamically scheduled resource or a occasion of resources set assigned by a configured grant.  To indicate one or more retransmission resources for UE, gNB can send a DCI with resources allocated for retransmission of the data packet.
[bookmark: _Ref4301][bookmark: _Toc30589]gNB can use a dedicated DCI to assign retransmission resource(s) to UE.
LTE Uu scheduling NR sidelink 
As described in [5], 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: _Ref4735][bookmark: _Toc9493]For LTE Uu scheduling NR sidelink, only 15kHz SCS is supported. 
Another issue needs to be discussed is whether NR sidelink unicast/groupcast can be scheduled by eNB.  According to the requirement of NR sidelink groupcast and unicast, HARQ feedback is supported and retransmission can be implemented based on the feedback.  When NACK is received, Tx UE should use the retransmission resource assigned by gNB to perform data retransmitting.  But a retransmission resource should be indicated through DCI in configured grant type 1 scheme and eNB cannot send DCI to schedule NR sidelink resources.  In other words, eNB cannot schedule retransmission resources for NR sidelink groupcast/unicast communication using configured grant type 1 scheme.  Therefore we propose that:
[bookmark: _Ref4745][bookmark: _Toc12200]For LTE Uu scheduling NR sidelink, unicast/groupcast is not supported.
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 repetition transmission resources can be configured in the configured grant signalling.
Proposal 2: Multiple transmissions of one TB cannot use resources belong to different configured grants.
Proposal 3: gNB can dynamically schedule retransmission resource(s) for a TB which initial transmission is carried on a resource assigned by configured grant.
Proposal 4: SL-RNTI should be assigned for Tx UE in mode 1.
Proposal 5: New DCI format should be defined to indicate sidelink resource allocation.
Proposal 6: If multiple resource pools are available for a UE, a resource pool indicator should be indicated in DCI.
Proposal 7: Do not support indicating transmission resources for multiple TBs in a single DCI.
Proposal 8: The number of retransmissions should be indicated in DCI.
Proposal 9: A DCI indicates both initial transmission and retransmission resources can be used for blind retransmission, whether it can also be used for feedback retransmission FFS.
Proposal 10: gNB can use a dedicated DCI to assign retransmission resource(s) to UE.
Proposal 11: For LTE Uu scheduling NR sidelink, only 15kHz SCS is supported.
Proposal 12: For LTE Uu scheduling NR sidelink, unicast/groupcast is not supported.
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