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1 Introduction
[bookmark: _Hlk505938201]In the last meeting of NR V2X study item phase (RAN1 #96 meeting), RAN1 made the following agreements on NR Uu controlling LTE sidelink: 
Agreements:
· Scheduling by gNB using RRC for LTE sidelink scheduled mode is supported from RAN1 perspective under the premise that there is sufficient time for coordination between the NR and LTE modules. No DCI to activate/release
· RRC message delivers the SPS grant configuration and releases the SPS configuration. 
· Support of this scheduling mode is subject to UE capability (may or may not have capability for both LTE & NR)
· Note: some specification LTE change is needed to support the reception of a grant through RRC
· RRC message contains mode 3 grant content and timing
· Up to the Editor to capture it as mode 3 or new LTE sidelink mode
· No intention to have additional NR & LTE specification change (other than those described above) for this function in Rel-16
· RAN1 studied the feasibility of SPS scheduling by gNB for LTE sidelink with DCI activation/release, but there is no consensus to support it.
It is understood that such agreements were made due to the intention of simplifying standardization and UE implementation. However, no investigation was shown whether the performance of LTE sidelink mode 3 when controlled by LTE Uu could still be kept when it is to be controlled by NR Uu. Such a concern was expressed during RAN#83 meeting for discussion of the NR V2X WI scope. In the end, one of the objectives approved in the WID [1] is as follows:
2. Specify support for NR Uu to provide control for LTE sidelink 
· Sidelink mode 4 as per the study outcome [RAN2, RAN1]; and
· Sidelink mode 3-like RRC-configured SPS scheduling with either RRC-based activation/deactivation as per the study outcome or DCI-based activation/deactivation [RAN1, RAN2].
· RAN1 to make a decision on which option is supported until RAN#84.
Whether RRC or DCI is used for activation/deactivation of LTE sidelink SPS when controlled by NR Uu was discussed at RAN1#96bis meeting. However, there was no conclusion which one is to be used but the agreements is made as follows: 
Agreements:
Regarding RRC-based versus DCI-based activation/release of LTE sidelink SPS, RAN1 agrees to make the choice on the basis of at least:
· Spec impact
· Flexibility 
· Performance, including latency
· Implementation complexity
· Timing of the activation/deactivation
The discussion would continue based on the analysis and comparison between RRC-based and DCI-based in terms of aspects as listed in the agreements. 
This contribution provides views input from operator perspective for further discussion. 
2 Motivation of NR Uu controlling LTE sidelink
The benefit of LTE sidelink mode 3 has been discussed a lot. LTE-V2X mode 3 shows benefits/gains compared to LTE-V2X mode 4 in some scenarios, e.g., where vehicles are exposed to high interference power from nearby UEs transmitting at the same time. Some performance comparison between LTE-V2X mode 3 and mode 4 is shown in Figure 3.1 in NGMN’s V2X White Paper [2]. 
In addition, the following benefits of NR Uu scheduling of LTE sidelink mode 3/mode 3-like are also expected even in scenarios where LTE Uu is available.
· LTE sidelink mode 3/mode 3-like does not need to work in LTE-NR DC mode on Uu interface, and could be only controlled by NR-Uu for both basic V2X services and advanced services, even though UE has both LTE Uu and NR Uu interfaces and supports NR sidelink mode 1 and LTE sidelink mode 3/mode 3-like operation. It can simplify Uu operation and offload LTE control signalling.
· Managing possible interference between LTE PC5 and NR PC5 from network perspective, when NR Uu can schedule both NR sidelink and LTE sidelink.
When LTE network is upgraded to NR network, it is expected that LTE sidelink mode 3 or mode 3-like operation would be continually supported in the control of NR Uu considering LTE sidelink will exist for a long term to support basic safety service. More importantly, from operator perspective, it is expected that the service performance provided to LTE-V2X customers would not be degraded when the network is updated from LTE to NR comparing to the performance that has been provided in LTE network. 
Based on the benefits/gains of network scheduling sidelink resource, LTE sidelink mode 3 or mode 3-like operation is expected to be controlled by NR Uu without performance sacrifice comparing to it being controlled by LTE Uu. 
Proposal 1: When NR Uu schedules LTE sidelink, it is expected to provide the same or competitive performance as LTE Uu scheduling LTE sidelink mode 3. 
3 Discussion on RRC-based activation/deactivation for LTE mode 3 sidelink SPS
The study item was closed by concluding support of RRC-based activation/deactivation of LTE sidelink SPS when it is controlled by NR Uu. The primary reasons include the concern from UE implementation perspective that UE needs to be able to perform fast information exchange between NR Uu and LTE sidelink because of dynamic DCI reception and another reason is that only RRC signalling design was deemed little specification impact. 
However, if LTE sidelink mode 3-like RRC-configured SPS scheduling is activated/deactivated by RRC signalling, the following issues will exist:
· Ambiguous timing of activation/deactivation 
RRC configuration/reconfiguration has no clear timing reference point, where the possible timing reference point could be the time of receiving PDSCH, the time of feeding back HARQ-ACK, or the time of receiving HARQ-ACK by gNB. However, either of the above time reference points may cause ambiguous issue, because it is uncertain which TB to be transmitted in PHY layer is conveying the RRC message for activation/deactivation. Unless as noted in RAN1 #96 meeting agreements that RRC message contains mode 3 grant content and timing, however, it would change LTE specification for sidelink operations and such change is unexpected because the existing LTE sidelink products would not be able to work in NR Uu for LTE mode 3 sidelink SPS operation. 
· Low spectral efficiency of sidelink resources 
In order to avoid the issue of ambiguous timing for RRC-based activation/deactivation, RRC signalling for LTE sidelink SPS grant configuration design can take the NR Uu configured grant type 1 configuration as baseline or starting point, where the sidelink timing is determined by the absolute sidelink transmission timing through configuring the periodicity and an offset in time domain without referring to the time of RRC-based activation/deactivation. However, sidelink resources usage would have low spectral efficiency in the ambiguous period after RRC configuration/reconfiguration.
In addition, the resources configured for LTE sidelink SPS are UE-dedicated and cannot be shared with other sidelink transmitting UEs when the resources are not to be used by the configured UEs. In such a case, the resources can be released from the configured UEs and activated to other sidelink transmitting UEs that need the resources. However, the RRC transmissions for the purpose of release and activation also incur low spectral efficiency of the resources comparing to DCI based activation/release. 
· Longer latency for V2V service 
RRC-based activation/deactivation also causes longer scheduling latency comparing with DCI-based activation/deactivation, because RRC transmission conveyed on PDSCH requires extra time for PDSCH transmission/demodulation time. In addition, time alignment is also needed to adapt to the time resources configured in the grant. 
Considering the minimum periodicity for LTE sidelink service is 20ms, the time for UE processing RRC message reception, and the time for UE processing LTE sidelink transmission, it is not sure whether the performance of such LTE sidelink service can still be met when it is controlled by NR Uu. 
· Low spectral efficiency of NR Uu resources 
Considering that RRC-based activation/deactivation through RRC signalling involves extra PDSCH transmission and corresponding HARQ-ACK feedback for the PDSCH transmission, more downlink and uplink resources to convey the RRC message are needed compared to DCI-based activation/deactivation, so that NR Uu resources would be low spectral efficient for RRC-based activation/deactivation. 
According to the discussed issues above, it is observed that the RRC-based activation/deactivation will make NR Uu scheduling LTE sidelink lower efficiency compared to LTE Uu scheduling LTE sidelink. 
Proposal 2: DCI-based activation/deactivation is supported for LTE mode 3 sidelink SPS controlled by NR Uu. 
4 Conclusion
In this contribution, from operator perspective, the motivation of expecting NR Uu supports LTE sidelink SPS operation based on the benefits/gains observed is summarized. In addition, some issues/concerns of RRC-based activation/deactivation for LTE mode 3 sidelink SPS are discussed and it was observed that the RRC-based activation/deactivation will make NR Uu scheduling LTE sidelink low efficient comparing to LTE Uu scheduling LTE sidelink. Therefore, from operator perspective, the following proposals are given:
Proposal 1: When NR Uu schedules LTE sidelink, it is expected to provide the same or competitive performance as LTE Uu scheduling LTE sidelink mode 3. 
Proposal 2: DCI-based activation/deactivation is supported for LTE mode 3 sidelink SPS controlled by NR Uu. 
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