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1. Introduction
 In RAN2 #103bis meeting, scenarios of NR V2X are discussed and the following agreements are reached [1]:

	Agreements

1: 
RAN2 to study and prioritize the Uu control/configuration of NR SL and LTE SL in SA scenarios, i.e. gNB and ng-eNB, as proposed in Figure 1 and 2 (FFS on the support of mode1 for the cross-RAT control).

2:
Capture the figure 3 and 4 into TR but will be deprioritized compared to SA scenarios. 




RAN1 has also discussed the cross-RAT control, and the agreements are as follows [2]:

	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

Agreements:

· It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications

· From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific

· Signalling details up to RAN2

· Further study feasibility, benefits (others than ones already identified for LTE) and impact of NR Uu managing LTE mode-3 SL communications. 


As the NR mode-2 and LTE mode-4 are already supported by LTE Uu and NR Uu respectively from RAN1, this contribution will further discuss the support of NR mode-1 and LTE mode-3 for the cross-RAT control. In our opinions, there is no obvious benefits and it may cause much complexity (e.g. to LTE specs) to support LTE Uu managing NR mode-1, thus we suggest not to support this scenario. As for introducing NR Uu controlling LTE mode 3, the gain should be further studied.
2. Discussion
2.1 LTE Uu link to control NR mode-1
As agreed in RAN1 [2], the eNB should provide the necessary NR sidelink configurations in SIB and/or RRC. In this way, at least the NR mode-2 operation can be performed automatically in the LTE coverage. 
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Figure 1. One example for eNB-controlled NR sidelink

However, the benefits to enable eNB to dynamically schedule NR mode-1 are still not clear. One use case is to exploit the network scheduling gain in LTE coverage during the early NR deployment phase, but with supporting LTE Uu link to control NR mode-1, there are some issues which need to consider:

a. Requirement unsatisfied. Some NR V2X services have higher requirements in the aspect of e.g. latency and reliability which may not be satisfied through LTE Uu.
b. Different concepts. In LTE, there is no concepts such as numerology and BWP which are defined in NR and may be reused in NR V2X. Also, LTE V2X does not support the unicast and groupcast transmissions.

c. Specification and implementation complexity. In order to support NR mode-1 through LTE Uu, significant complexity may be caused to LTE specification and implementation, because at least a software upgrade would be needed, while the performance can still be limited due to the hardware limitations. Moreover, any enhancement on NR sidelink in the future can result in an LTE upgrade.
Observation 1: With different service requirements and concepts, enabling LTE Uu to schedule dynamically NR sidelink may introduce significant specification and implementation complexities.

Based on the analysis, we think it is better not to support LTE Uu to schedule NR sidelink dynamically unless the necessity and benefits are clarified.

Proposal 1: Do not support LTE Uu to schedule NR sidelink mode-1 unless the necessity and benefits are clarified.
Another issue is discussed online without conclusion is whether we should support eNB (which connects to EPC) control of NR SL, which is first mentioned in [3]. In SA2, this issue is considered to have RAN dependency and needs alignment with outcome of RAN work. Supporting this scenario involves a lot of potential interworking between EPC and 5GC, let alone there is actually no solutioned defined in SA2 for now. Since RAN2 agree that the standardization work should be focused on the NR SA scenarios with 5GC, it is not so essential to study the scenario how eNB (connecting to EPC) controls NR sidelink transmission.
Proposal 2: There is no need to study the scenario how eNB (connecting to EPC) controls NR sidelink transmission.
2.2 NR Uu link to control LTE mode-3
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Figure 2. One example for gNB-controlled LTE sidelink

As stated in 38.913 [4], it is not intended for NR V2X to replace the services offered by LTE V2X and instead, NR V2X shall complement LTE V2X for advanced V2X services. In reality, old vehicles that only support LTE Uu and LTE PC5 may still exist for a long time, and one use case to support NR Uu link to control LTE mode-3 may be that UE supporting LTE PC5 and NR Uu moves out of the coverage of LTE but falls in the coverage of NR. 
Moreover, in order for NR Uu to support LTE sidelink mode 3, new formats of DCI and BSR are needed, e.g. to assist the gNB’s identification of request of LTE sidelink transmission and LTE sidelink resource allocation, LTE sidelink BSR for gNB scheduled LTE mode3 is needed. And this means a significant spec change in both the PHY and MAC layer, details are analysed in another RAN1 paper from our company [5].

Observation 2: Supporting NR Uu controlling LTE mode 3 requires significant spec changes in both the PHY and MAC layers.
Therefore, as the scenario of using NR Uu to control LTE mode-3 is not yet clear and the significant spec changes may be brought, we suggest to further study the gain of introducing NR Uu controlling LTE mode 3. A simplified design should be strived for this scenario to minimize the spec impact to NR.
Proposal 3: Further study the gain of introducing NR Uu to schedule LTE sidelink (i.e. LTE mode-3).
3. Conclusion
In this contribution, we discussed the issues about NR mode-1 and LTE mode-3 cross-RAT control and have the following observations and proposals:

Observation 1: With different service requirements and concepts, enabling LTE Uu to schedule dynamically NR sidelink may introduce significant specification and implementation complexities.
Observation 2: Supporting NR Uu controlling LTE mode 3 requires significant spec changes in both the PHY and MAC layers.
Proposal 1: Do not support LTE Uu to schedule NR sidelink mode-1 unless the necessity and benefits are clarified.
Proposal 2: There is no need to study the scenario how eNB (connecting to EPC) controls NR sidelink transmission.
Proposal 3: Further study the gain of introducing NR Uu to schedule LTE sidelink (i.e. LTE mode-3).
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