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Introduction
RAN#83 converted NR V2X study item to a work item [1] with the following objective related to NR Uu controlling LTE sidelink:
	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. 


Before the RAN plenary, RAN1 discussed the aspects of NR Uu controlling LTE sidelink and reached the following agreement:
	· 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


At the RAN1#96bis meeting, RAN1 reached the following agreement:
	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


In this contribution, we discuss aspects of controlling NR sidelink by LTE. Our views on other NR-V2X design aspects are summarized in companion contributions [2]-[8].
Controlling Sidelink Mode-3
It was agreed that LTE controlling NR Mode-1 is supported using RRC signaling w/o DCI. However, RAN plenary tasked RAN1 to consider usage of DCI-based scheduling and make final decision before RAN#84. In this section, RRC-based operation and DCI-aided operation are separately discussed.

RRC Configured Scheduling
In this section we highlight benefits for RRC configured scheduling based on agreed criteria:
Spec impact
· No spec impact in RAN1 for RRC configured scheduling solution. RAN2 will have spec impact but they need to work on this problem anyway.
Flexibility
· In our view RRC provides more flexibility and freedom to further extensions. In addition due to explicit ACK/NACK signaling it can be considered as a more reliable delivery (guaranteed delivery)
Performance, including latency
· Considering the cross-RAT scheduling delay which is common for both RRC and DCI based approaches, there is no material benefit of one approach over another in terms of final latency
Implementation complexity
· We are not sure what needs to be discussed here given that DL reception is already in place. From cross-RAT interface perspective the DCI based solution may impose more strict timing which may not be feasible in certain scenarios
Timing of the activation/deactivation
· This aspect is discussed below
RAN2 is currently discussing mechanisms of cross-RAT signaling forwarding. One discussed example is to use OCTET STRING type to represent the whole signaling which is then interpreted by a UE using another RAT. Assuming such a mechanism, RAN1 only needs to decide which parameters are essential to be forwarded to another RAT.
The prior RAN1 agreement assumes the resources for SL transmission under network control should be configured and activated/deactivated semi-statically. This mostly suits to SPS-type of transmission since usage of RRC for allocation of every transmission would be very inefficient.
As it is also noted in the prior agreement, there should be explicit timing information provided where transmission is expected to start. It may be assumed that NR gNB can derive offsets relative to DFN/SFN in terms of LTE sub-frames.
Replacing DCI-based activation/deactivation for LTE Mode-3 may be done similar way as NR Type 1 configured grant. Essentially, all parameters being signaled in DCI need to be fixed and encoded in an RRC message. In addition, as a further optimization, the number of occasions and/or time for a configuration to be active may be also signaled.
Proposal 1: 
For LTE eNB-based scheduling, introduce a mode where sidelink grant is delivered via UE-specific RRC message
Content of dynamic grant is conveyed in RRC message
Time offset and resource periodicity is conveyed together with the grant in RRC message
Number of occasions and/or active time is conveyed together with the grant
SPS configuration is activated at UE side once RRC message is delivered

As a part of assistance signaling, a UE may also report a minimum time gap between instance of RRC message reception in NR Uu and transmission on SL according to this message in LTE. It may also be a part of UE capability framework. For instance, set of minimum time gap values can be defined so that UE can indicate the value according to its capability, so that network is aware when to generate RRC-message so that it can be properly handled.

Proposal 2: 
Introduce means to report cross-RAT scheduling delay to gNB when it is scheduled by RRC

It is unclear whether separate activation/deactivation by RRC is beneficial comparing to providing full configuration grant since it cannot reduce the latency of cross-RAT control. In our view RRC message once received can be considered as an activation of SPS configuration.

Analysis of DCI-based Scheduling
In previous RAN1 discussions, it was concluded that cross-RAT DCI-based scheduling may not be feasible due to uncertain processing delay when two RATs (and therefore potentially two different radio modules) are involved. Although RAN plenary encouraged RAN1 to study this aspect further, the issue is still there.
One may argue, that it is counter-intuitive that a more advanced technology (NR) may provide limited scheduling flexibility comparing to an older technology (LTE). However, UE-autonomous modes are still provided in full functionality, and therefore may compensate the lack of full scheduling flexibility.

Proposal 3: 
RAN1 concludes that no DCI-based cross-RAT scheduling is supported in Rel.16

Controlling Sidelink Mode-4
Most of the work is expected in RAN2 side where appropriate cross-RAT signalling of broadcast and UE-specific RRC messages needs to be defined.

Conclusions
In this contribution, cross-RAT control of LTE sidelink is discussed. Based on discussion and analysis we have the following proposals:

Proposal 1: 
For LTE eNB-based scheduling, introduce a mode where sidelink grant is delivered via UE-specific RRC message
Content of dynamic grant is conveyed in RRC message
Time offset and resource periodicity is conveyed together with the grant in RRC message
Number of occasions and/or active time is conveyed together with the grant
SPS configuration is activated at UE side once RRC message is delivered
Proposal 2: 
Introduce means to report cross-RAT scheduling delay to gNB when it is scheduled by RRC
Proposal 3: 
RAN1 concludes that no DCI-based cross-RAT scheduling is supported in Rel.16
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