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1. [bookmark: _GoBack]Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The NR V2X SI has been approved in the RAN plenary #80 meeting. One of the objectives of this SI is to identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network [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 


In this contribution, we provides our consideration on the mechanism of LTE Uu and NR Uu to control NR sidelink from the cellular network.
2. Scenarios
Similar to LTE sidelink, in NR the gNB can provide necessary resource configurations for sidelink operation to NR UE in its coverage, and if V2X mode3-like operation is enabled, dynamically schedules the resource allocation for connected mode UE. However, the NR coverage cannot be ready from day one. In the scenario that a vehicle UE supporting NR sidelink enters a LTE cellular network coverage, the possible use cases and behaviors should be clarified. 
There are several scenarios:
1. The legacy LTE network does not support NR sidelink.
a. The UE is not equipped with LTE sidelink.
i. To the UE, this is the out of coverage scenario and it works based on the pre-configurations.
b. The UE is equipped with LTE sidelink.
i. The UE acquires the LTE sidelink configurations from eNB for LTE sidelink operation. The NR sidelink may either be shut down or work in “mode-4” based on the pre-configurations.
2. The evolved LTE network supports NR sidelink.
a. The UE is not equipped with LTE sidelink.
i. The UE can be configured with NR sidelink resources from the eNB. 
ii. The UE can work in NR sidelink “mode-4” operation. 
iii. Additionally, the eNB may control the NR sidelink resource allocation.
b. The UE is equipped with LTE sidelink.
i. The UE can acquire both the LTE and NR sidelink configurations from the eNB. 
ii. The UE can be configured to operate in LTE mode-3, LTE mode-4, and/or NR “mode-4”.
iii. Additionally, the eNB may control the NR sidelink resource allocation.
3. The UE is configured with EN-DC and the network supports NR sidelink.
a. The UE is not equipped with LTE sidelink.
i. The UE can be configured with NR sidelink resources from the eNB (by SIB or RRC) or gNB (only by RRC). 
ii. The UE can work in NR sidelink “mode-4” operation. 
iii. The UE can work in NR sidelink “mode-3” operation controlled by gNB.
b. The UE is equipped with LTE sidelink.
i. The UE can acquire both the LTE and NR sidelink configurations from the eNB. 
ii. The UE can be configured to operate in LTE mode-3, LTE mode-4, NR “mode-3” and/or NR “mode-4”.
The behavior of the evolved eNB needs some clarifications. There are several interpretations on how the eNB controls the NR sidelink:
1. The eNB broadcasts the NR sidelink configurations in SIB-x.
2. The eNB dynamically schedules the UE transmission in NR sidelink.
The first one is simple, and is similar to the support for inter-RAT features in LTE (i.e. SIB 6/7/8). The second one may introduce significant specification and implementation complexities to eNB. It should be clarified by RAN1 which understanding is the desired behavior.
[bookmark: _Ref521243431]Proposal 1: It should be clarified whether the scenario that evolved eNB controls the NR sidelink is practical, and if yes, what the desired behavior is.

3. Potential enhancements
For NR “mode-3” operation, similar to LTE, a new DCI format should be introduced in NR Uu to scheduling the sidelink transmission. The DCI 0_1 can be used as the baseline for the new DCI format, and the details need further study.
For the sake of configuration provision from LTE Uu, the eNB should broadcast the necessary NR sidelink configurations in SIB, at least for the “mode-4” operation in EN-DC case. Detailed configurations can be determined in a later phase. 
[bookmark: _Ref521243432]Proposal 2: The eNB broadcasts the necessary NR sidelink configurations in SIB, at least for the mode-4 operation in EN-DC case.

In the case of EN-DC, the cell groups from eNB and gNB may not be perfectly synchronized, especially if they serve in different frequency bands. If the network is used as the synchronization source for NR sidelink, the UE should be clearly indicated which site is used as the synchronization source. 
[bookmark: _Ref521437292]Proposal 3: If the network is used as the synchronization source in the case of EN-DC, the network should indicate either the eNB or the gNB is used as the NR sidelink synchronization source to the UE.

Coordination among LTE Uu, NR Uu and NR sidelink is desirable to avoid cross link interference, inter-modulation distortion and harmonics. At least, the UE should be able to indicate capability of not supporting simultaneous sidelink and uplink operations to network. If tighter integration between eNB and gNB were employed, more advanced coordination mechanism could be introduced for better performance. More discussion about coexistence can be found in [3]. 
[bookmark: _Ref521243433][bookmark: _Ref521243297]Proposal 4: The UE should be able to indicate capability of not supporting simultaneous sidelink and uplink operations to network.

4. Conclusion
In the contribution, we provides our views on the mechanism of LTE Uu and NR Uu to control NR sidelink from the cellular network, and propose that,
Proposal 1: It should be clarified whether the scenario that evolved eNB controls the NR sidelink is practical, and if yes, what the desired behavior is.
Proposal 2: The eNB broadcasts the necessary NR sidelink configurations in SIB, at least for the mode-4 operation in EN-DC case.
Proposal 3: If the network is used as the synchronization source in the case of EN-DC, the network should indicate either the eNB or the gNB is used as the NR sidelink synchronization source to the UE.
Proposal 4: The UE should be able to indicate capability of not supporting simultaneous sidelink and uplink operations to network.
5. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
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