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Introduction
In RAN1#94 and RAN1#94bis, general agreements on LTE and NR Uu enhancement to control NR sidelink(SL) were made for further discussion [1, 2]. In this paper, we have further discussion based on the agreements.
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


According to the above agreement 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 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 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 or transient period.
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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
Resource allocation/configuration
On LTE signalling
In RAN1#94bis, it was agreed that LTE Uu can configure at least NR Mode 2 SL resource(s) as followed.
	Agreements:
It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications
FFS details
Further study impact and benefits of LTE Uu managing NR mode-1 SL communications


On the other hand, regarding NR Mode 1, there are some potential issues, although it is beneficial to use LTE Uu to schedule NR SL resource especially when considering NSA NR network deployment. NR SL may have variable numerology, slot format and BWP, which are not supported for LTE. If all of these aspects are taken into account, the specification work will be quite huge. Therefore, it should be carefully studied whether it is feasible to use LTE Uu to control NR SL. If a lot of specification impacts are expected, it can be deprioritized, e.g., left for future release.
Observation 1: Feasibility of using LTE Uu for NR SL scheduling, i.e., NR Mode1, should be carefully studied. If a lot of specification impacts are expected, it can be deprioritized.
On NR signalling
	Agreements:
Continue studying NR sidelink resource allocation techniques by NR Uu for mode-1:
· Dynamic resource allocation
· Semi-persistent scheduling allocation or NR grant type-2 (activation/de-activation by physical layer signaling)
· Grant free transmission i.e., configured NR grant type-1
Agreements:
· Study further which resources to use for SL transmission and other network-control sidelink issues (e.g., power control) in the case of shared carrier 


In RAN1#94bis, it was agreed to continue studying three types of resource allocation mechanisms, i.e., dynamic, SPS, and grant-free. From our perspective, at least semi-static, e.g., configured grant type 1/2 based, and dynamic resource allocation should be supported. Because, semi-static allocation is beneficial for signalling overhead reduction and low transmission latency, and dynamic allocation is needed especially for aperiodic traffic. For supporting semi-static and dynamic allocation, 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 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 specification impact. 
Proposal 3: Reuse NR Uu scheduling method for NR SL scheduling as much as possible
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 assumed to be available to control NR SL as in the agreement made in RAN1#94bis. Considering different operation scenarios, the availability of NR resource allocation modes is summarized in Table 1. It is noted that, eNB may perform only resource configuration for NR SL resource allocation Mode 2. 
Table1: NR Mode availability
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[bookmark: _GoBack]On top of above consideration, we propose that both LTE and NR reference signal(RS) and/or SS should be linked with NR SL, as illustrated in Fig.2, at least for NR Mode 2 so that UE can determine its behavior based on in-coverage/out-of-coverage detection. As for LTE RS, exiting RS can be reused.
Proposal 4: Support gNB/eNB to link both LTE and NR RSs for out-of-coverage detection on NR SL
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Fig.2: 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: Feasibility of using LTE Uu for NR SL scheduling, i.e., NR Mode1, should be carefully studied. If a lot of specification impacts are expected, it can be deprioritized.
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
Proposal 4: Support gNB/eNB to link both LTE and NR RSs for out-of-coverage detection on NR SL
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