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Introduction
The SI of “Study on NR V2X” has following objective for Uu-based sidelink resource allocation/configuration [1]:
3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 
The earlier RAN1 AH9101 meeting[2] reached the following agreements for Uu-based sidelink resource allocation/configuration:
	Agreement:
· When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL 
Agreements:
· LTE Uu to schedule NR sidelink mode 1 is supported: 
· The support is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu
· Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1
· Send an LS to RAN2 – Phillipe (Huawei), to be drafted in R1-1901410


In this contribution, we will discuss the potential enhancements of Uu based resource allocation/configuration.
Discussion
LTE Uu controlling NR sidelink
As the agreements of past meetings, LTE Uu based NR sidelink resource allocation/configuration is supported both for NR sidelink mode 1 and mode 2,  meanwhile the support of mode 1 is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu. For NR V2X communications, BWP and resource pools are defined, it is beneficial if the eNB could configure the resource pools and SL BWP for NR mode 2 and mode 1communications. In this way, new SIB and RRC signalling on LTE Uu are needed to convey these semi-static configuration, and the signalling details are up to RAN2. But for the  resource pool/BWP configuration, there would be different restriction for NR mode 1 and mode 2. For instance, in order to not introduce additional function/procedure to LTE Uu, the SCS of the configured resource pool/BWP for mode 1 should be restrict to 15KHz and no HARQ feedback in SL is supported for mode 1. On the other hand, for mode 2 communication without eNB scheduling, the SCSs other than 15KHz could be used, and unicast/groupcast transmission with HARQ feedback is also become feasible.
Proposal 1:  NR SL resource pool/BWP configuration should be supported on LTE Uu for both NR mode 1 and mode 2 communications,  and the signalling details are up to RAN2. 
· For LTE Uu controlling NR mode 1, the SCS of the configured resource pool/BWP is restrict to 15KHz and HARQ feedback in SL is not supported.
· For LTE Uu controlled NR mode 2, same functionality as NR Uu controlled NR mode 2 is assumed.
NR Uu controlling NR sidelink
In order to support mode 1, where the base station schedules resource(s) to be used by sidelink transmission(s), a new DCI should be designed. In LTE V2X, DCI format 5A was designed to allocate resources to mode 3 UEs, including the support of cross-carrier scheduling. In the case of NR sidelink mode 1, the new DCI needs to consider not only the cross-carrier scheduling, but also the different numerologies on different carriers.  For example, gNB can only use cross-carrier scheduling for a mode 1 UE that uses the unlicensed carriers, and UE may use a numerology in an unlicensed carrier which is different from the numerology its serving cell uses.
For NR unicast/groupcast transmission in mode 1, the sidelink source UE performs transmissions on the resources scheduled by gNB, the sidelink destination UE may only be able to provide the HARQ feedback directly to the source UE. In this case, gNB may not know whether the sidelink transmission fails or not and has no way to determine whether re-transmission resources should be allocated to the source UE. So, the HARQ feedback may also need to be sent to gNB from the source UE to assist gNB’s scheduling. This information for sidelink could be carried on uplink physical control channels, and the resources for uplink physical control channels could be allocated in the DCI for SL grant. 
In LTE V2X, eNB can only configure one Tx resource pool per carrier for a mode 3 UE. But for NR V2X mode 1 transmission, it will be some benefits if several resource pools could be configured for different service types and for unicast/groupcast/broadcast modes within one BWP/carrier. So from the NR V2X point of view, the gNB could configure one or more resource pools for sidelink on one carrier, and indicate in the DCI for SL grant which resource pool the sidelink transmission grant belongs. 
Proposal 2:  New DCI format should be designed for NR Uu controlling NR sidelink. The following aspects should be studied further in the WI:
· Cross-carrier scheduling with different numerologies.
· Support of unicast and groupcast, e.g., PUCCH resource allocation for SL HARQ retransmission in Mode 1
· Resource pool indication, if multiple Tx resource pools could be configured on one BWP/carrier.
NR Uu controlling LTE sidelink
For NR Uu controlling LTE sidelink mode 4, the details of signaling is up to RAN2. This section focuses on NR Uu controlling LTE sidelink mode 3. Besides the benefits of fine controlling of mode 3 which is already identified for LTE, whether there are other benefits or necessary in some scenarios can be further considered. 
In the scenario of coexistence between NR sidelink and LTE sidelink(one objective in SID[1]), one case is that LTE sidelink communication is in mode 4 while NR sidelink is in mode 1, gNB cannot know the resources used by LTE sidelink, thus NR sidelink resource allocation may not be fit the coexistence requirements with LTE sidelink. Another case is that LTE sidelink communication is in mode 4 while NR sidelink is in mode 2, how to coordinate between NR sidelink and LTE sidelink by UE itself should be studied. Some solutions are discussed under coexistence subject. If NR Uu controlling LTE mode 3 sidelink communications is supported, i.e. while LTE sidelink communication is in mode 3 and NR sidelink is in mode 1, the coordination between NR sidelink and LTE sidelink can be done by gNB, and the coexistence issues(such as half duplex, UE capability, etc.) can be implementation issues.
Observation 1: There are some potential benefits for fine resource controlling and coexistence if NR Uu scheduling of LTE sidelink mode 3 is supported.
The NR Uu controlling LTE mode 3 sidelink also requires the design of a new DCI format as well as associated procedures in order to dynamically control the LTE sidelink transmission in mode 3. The new DCI should be designed as a DCI format on NR Uu while the content should be similar to LTE DCI format 5A.Considering the coexistence between NR and LTE, the DCI for NR controlling LTE mode 3 should be distinguishable from the DCI for NR mode 1. One approach could be that a common DCI format was designed for both NR sidelink mode 1 and NR controlling LTE sidelink mode 3 and with one bit in the DCI content to indicate which sidelink the DCI targets. Another approach could be based on RNTI, i.e., gNB could allocate one RNTI for LTE mode 3 and another RNTI for NR mode 1. To minimize the effort of  blind decoding of SL DCI grant, the first approach is slightly preferred.
Similar to NR controlling NR mode 1, the numerology (or SCS) of NR Uu on which the DCI for LTE sidelink communication may be different with LTE sidelink carrier, the support of cross-carrier scheduling with different SCSs should be considered for NR UE and for the new DCI. When NR Uu schedules LTE sidelink mode 3, a fixed timing between DCI and SL transmission in LTE mode 3 should be reused.
Proposal 3: For NR Uu controlling LTE sidelink mode 3
· New DCI format on NR Uu to carry the content of LTE DCI format 5A is needed. Using one bit in DCI content to differentiate the DCI for LTE mode 3 from the DCI for NR mode 1 can be considered.
· Cross-RAT scheduling with different SCSs and a fixed timing relationship between the NR DCI grant and LTE SL transmission should be supported.
Conclusion
This contribution provides the following observation and proposals:
Observation 1: There are some potential benefits for fine resource controlling and coexistence if NR Uu scheduling of LTE sidelink mode 3 is supported.

Proposal 1:  NR SL resource pool/BWP configuration should be supported on LTE Uu for both NR mode 1 and mode 2 communications,  and the signalling details are up to RAN2. 
· For LTE Uu controlling NR mode 1, the SCS of the configured resource pool/BWP is restrict to 15KHz and HARQ feedback in SL is not supported.
· For LTE Uu controlled NR mode 2, same functionality as NR Uu controlled NR mode 2 is assumed.
Proposal 2:  New DCI format should be designed for NR Uu controlling NR sidelink. The following aspects should be studied further in the WI:
· Cross-carrier scheduling with different numerologies.
· Support of unicast and groupcast, e.g., PUCCH resource allocation for SL HARQ retransmission in Mode 1
· Resource pool indication, if multiple Tx resource pools could be configured on one BWP/carrier.
Proposal 3: For NR Uu controlling LTE sidelink mode 3
· New DCI format on NR Uu to carry the content of LTE DCI format 5A is needed. Using one bit in DCI content to differentiate the DCI for LTE mode 3 from the DCI for NR mode 1 can be considered.
· Cross-RAT scheduling with different SCSs and a fixed timing relationship between the NR DCI grant and LTE SL transmission should be supported.
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