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Introduction
In RAN1#94, general agreements on LTE and NR Uu enhancement to control NR sidelink(SL) were made for further discussion [1]. In this paper, we have further discussion on that.
Discussion
Slot structure
	Agreements:
· NR Uu can assign NR sidelink resources for the following:
· Shared licensed carrier between Uu and NR sidelink
· Dedicated NR sidelink carrier
Agreements:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs
RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication


According to the above agreements made in RAN1#94, NR Uu licensed band can be shared with NR SL. Subsequently, SL transmission or reception part per slot should be defined or configured in order to avoid interference to Uu irrespectively of scheduling/resource allocation modes, i.e., NR Mode 1 or Mode 2. For NR Uu, TDD slot consisting of ‘DL’, ‘UL’ and ‘F’ parts are supported. Similar structure can be supported for multiplexing of Uu and SL. We think introduction of ‘SL’ part needs to be studied and expanding the existing slot structure for Uu would be baseline, e.g., to override ‘F’ and/or ‘UL’ by ‘SL’. Examples are shown in Fig.1. For NR Mode 1, SL scheduling information is signalled on DCI, therefore, DL part is supported and meanwhile UL part can be contained for feedback signalling transmission. For NR Mode2, SL scheduling/resource allocation information is signalled on SCI, hence DL part is not needed. Whether guard period is needed at the beginning/end of SL part should also be studied, e.g., for AGC training.
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Fig.1 TDD slot structures
Proposal 1: Support TDD slot structure consisting of SL and Uu, sharing some part of resources(s), so that SL can accommodate in case of Uu licensed band operation
SL configuration
For NR V2X, it is straightforward to use NR DL to send SL configuration signalling. However, as NR system may not cover whole area especially in non-stand-alone(NSA) deployment, use of LTE Uu signalling for NR SL configuration can be considered as well.
Observation 1: It is beneficial to use both NR and LTE Uu for NR SL configuration
SL Resource allocation
	Agreements:
· Study at least the following NR sidelink resource allocation techniques:
· Dynamic resource allocation
· Activation/deactivation based
· E.g., semi-persistent scheduling allocation or NR grant free type-2 
· RRC (pre-)configured
· E.g., configured NR grant type-1, UE autonomous selection of resource(s) from resources configured by RRC
· RAN1 will study the level of network control, e.g., whether the UE may select other parameters (e.g., MCS) and/or the exact transmission resources, and whether the selection is autonomous or not


In RAN1#94, it was agreed to study three types of resource allocation mechanisms, i.e., dynamic, activation/deactivation based and RRC (pre-)configured. From our perspective, both semi-static and dynamic resource allocation/scheduling should be supported. semi-static allocation is beneficial considering signalling overhead reduction and low transmission latency, and dynamic allocation/scheduling is needed especially for aperiodic traffic. For supporting dynamic allocation/scheduling, available slot should base on TDD-UL-DL-SL configuration, e.g., by replacing ‘F’ and/or ‘UL’ parts with ‘SL’. Furthermore, whether dynamic allocation/scheduling can override semi-static allocation should be considered so that gNB can adjust resource balance among DL, UL and SL.
Proposal 2: Support at least semi-static and dynamic SL resource allocation/scheduling
· FFS: whether dynamic allocation/scheduling can override semi-static allocation
Regarding SL scheduling procedure, it is better to reuse NR Uu scheduling to minimize spec. impact. Although it is beneficial to use LTE Uu to schedule NR SL resource considering NSA NR network deployment, NR SL may have variable numerology, slot format and BWP. Threfore, it should be carefully studied whether it is feasible to use LTE Uu to control NR SL.
Proposal 3: Reuse NR Uu scheduling method for NR SL scheduling as much as possible
Observation 2: Feasibility of using LTE Uu for NR SL scheduling should be carefully studied
Definition of in-coverage/out-of-coverage
 In LTE SL, out-of-coverage is detected based on LTE signal measurement, because only LTE control signal is available. On the other hand, in NR SL, both LTE and NR control signals are available to control NR SL. Hence, as illustrated in Fig.2, there is a question that the area, where eNB control signal is available but gNB control signal is not available, should be regarded as in-coverage or out-of-coverage?
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Fig.2 Question on definition of in-coverage/out-of-coverage
From our perspective, such area should be regarded as in-coverage area. Otherwise, most area will be out-of-coverage for NR SL due to narrower coverage of NR Uu. Moreover, that may cause inefficiency on resource usage, because NW cannot update resource allocation in out-of-coverage. Hence, both LTE and NR reference signals(RSs) should be able to be configured for out-of-coverage detection on NR SL. Our proposal is illustrated in Fig.3. NR SL is linked with both LTE and NR RSs, while LTE SL is linked only with LTE RS.
Proposal 4: Support gNB/eNB to configure both LTE and NR RSs for out-of-coverage detection on NR SL
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Fig.3 Linkage between RSs and SL resources
Conclusion
In this paper, we had discussion on Uu-based control enhancement for NR SL transmission. Our proposals are summarized as followed:
Proposal 1: Support TDD slot structure consisting of SL and Uu, sharing some part of resources(s), so that SL can accommodate in case of Uu licensed band operation
Observation 1: It is beneficial to use both NR and LTE Uu for NR SL configuration
Proposal 2: Support at least semi-static and dynamic SL resource allocation/scheduling
· FFS: whether dynamic allocation/scheduling can override semi-static allocation
Proposal 3: Reuse NR Uu scheduling method for NR SL scheduling as much as possible
Observation 2: Feasibility of using LTE Uu for NR SL scheduling should be carefully studied
Proposal 4: Support gNB/eNB to configure both LTE and NR RSs for out-of-coverage detection on NR SL
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