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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. 


During initial discussion on NR Uu controlling LTE sidelink, RAN1 has 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


RAN plenary tasked RAN1 to consider usage of DCI-based scheduling. In this section, DCI-aided operation is briefly discussed. At the RAN1#97 meeting, RAN1 reached the following agreement that reverted one aspect of the previous agreement on RRC-based activation/deactivation:
	RAN1#97 Agreements
RRC-based activation/deactivation is not supported
DCI-based activation/deactivation is supported 
· Support of LTE PC5 scheduling by NR Uu (mode 3-like ) is based on UE capability
· NR DCI provides the fields of DCI 5A in LTE-V that are related to SPS scheduling
· The size of DCI for activation/deactivation is one of the DCI size(s) that will be defined for NR Uu scheduling NR V2V
· FFS whether the DCI format is the same as one of the DCI formats that will be defined for NR Uu scheduling NR V2V
· Activation/deactivation applies to the first LTE subframe after Z+X ms after receiving the DCI
· Z is the same timing offset in current LTE V2X specs X>0. 
· FFS value(s) of X, and if one or multiple values of X are possible

RAN1#98 Agreements
· A new RNTI is introduced to scramble the NR DCI used for scheduling LTE PC5.

· X is dynamically indicated using a field in the DCI
· FFS whether the DCI field provides an index to a table or the value of X
· The minimum value of X is subject to UE capability
· UE reports a single value subject to UE capability

RAN1#98Bis Agreements
· The NR DCI field to indicate X provides an index to a table of values
· The table of values is configurable, and has 8 values
· The size of the DCI field is fixed at 3 bits


In this contribution, we discuss remaining aspects of controlling LTE sidelink by NR. Our views on other NR-V2X design aspects are summarized in companion contributions [2]-[8].
Controlling LTE Sidelink Mode-3
DCI Format Size
One of the open aspects is whether the DCI format is the same as one of the DCI formats that will be defined for NR Uu scheduling NR V2V. In our view, two scenarios may be separately considered here:
Scenario 1. UE is equipped with LTE PC5 and NR PC5 controlled by NR Uu
· In this scenario, it is definitely desirable to use DCI format that has the same size as one of the DCI formats defined for NR Uu scheduling NR V2V. In this case, new SL-SPS-LV-RNTI and SL-SPS-NV-RNTI will be needed to distinguish DCIs that control LTE PC5 and NR PC5 radio-interfaces respectively. In order to align DCI size needed for LTE PC5 and NR PC5, the additional bits can be padded to align payload size.
Scenario 2. UE is equipped only with LTE PC5 that is controlled by NR Uu
· In this scenario, it is desirable to use DCI format that has the same size as one of the DCI formats e.g. defined for NR Uu UL scheduling. In this case, new SL-SPS-LV-RNTI can to distinguish DCIs that control LTE PC5 and NR Uu UL radio-interfaces respectively. In order to align DCI size needed for LTE PC5 and NR Uu UL, the additional bits can be padded to align maximum payload size.
Based on discussion it seems necessary to size match DCI formats for LTE PC5 SPS scheduling, NR PC5 SPS scheduling and any other NR DCI format, e.g. NR DCI for UL scheduling. 

 
Support size matching of DCI format for LTE PC5 SPS scheduling, NR PC5 SPS scheduling and any other NR DCI format, e.g. NR DCI for UL scheduling.

Timing Offset
RAN1 agreed on additional delay to include inter-RAT communication delay
	Activation/deactivation applies to the first LTE subframe after Z+X ms after receiving the DCI
· Z is the same timing offset in current LTE V2X specs X>0 
· FFS value(s) of X, and if one or multiple values of X are possible

X is dynamically indicated using a field in the DCI
· FFS whether the DCI field provides an index to a table or the value of X
· The minimum value of X is subject to UE capability
UE reports a single value subject to UE capability



Inter-RAT communication delay (X)
The value of X represents inter-RAT communication delay. This delay severely depends on UE implementation and even the single UE vendor may have different values of this delay for different generations of the product. The value of X is not straightforward to predict as it depends on numerous number of various aspects including operation settings and system loading. Therefore instead of debating the specific value of X, it is proposed to either come up with a set of values X, e.g. from the set [0, 4, 8, 16, 32]ms or pick the most conservative value reported by companies.


RAN1 to define Table of inter-RAT communication delay X = [0, 4, 8, 16, 32]ms
UE reports supported value of X from the set [0, 4, 8, 16, 32]ms

Sidelink transmission timing delay
In LTE, if the UE receives in subframe “n” DCI format 5A, sidelink transmission may starts in subsequent subframe not earlier than delay 
where
 is the start of the downlink subframe carrying the DCI, and  and 
m is indicated by 'SL index' field in the corresponding DCI format 5A if this field is present and m=0 otherwise.
The direct reuse of this equation cannot be done due to different reason:
Offset is defined with respect to ‘n’ where n is the index of the LTE subframe carrying DCI. Given that in considered scenario we do not have LTE Uu, the offset should be considered with respect to NR Uu slot carrying DCI
Offset contains maximum LTE DCI processing delay – “4”. When DCI is scheduled by NR Uu the proper equation should contain NR DCI Processing delay
TDL is the RX timing of LTE subframe
In our view, the proper way to define offset Z is as follows:
Alt.1. 
· Remove  from definition Z given that this part can be taken into account by gNB scheduler
· Replace ‘4’ with the corresponding N2 NR PUSCH preparation time 
· Add inter-RAT communication delay  or 
Alt.2.
· 	Keep LTE equation i.e. 
· Redefine  – DL reception timing of NR DCI
· Redefine  – as a NR timing advance 
· Define  


RAN1 to select definition of Z based on Alt.1 described above
Remove  from definition Z given that this part can be taken into account by gNB scheduler
Replace ‘4’ with the corresponding N2 NR PUSCH preparation time 
Add inter-RAT communication delay  or 

Power Control
LTE V2X supports open loop sidelink power control, where pathloss PLc is measured based on LTE Uu measurements and referenceSignalPower signaling. In considered scenario, there may be no LTE Uu link. Therefore pathloss measurements should be done by NR Uu interface and provided to LTE PC5 modem. Another alternative is not to support OLPC when LTE PC5 is scheduled by NR Uu.


RAN1 to discuss whether to support OLPC when LTE PC5 is scheduled by NR Uu
Update LTE specification refer to NR specification capturing OLPC and procedures to derive PLc

Scheduling Assistance Information
In order to perform scheduling gNB may need additional information from the UE. For LTE Mode-3 operation at least the following information was reported to eNB.
· Location information – LocationInfo
· CBR reporting - MeasResultCBR
· Traffic assistance information - TrafficPatternInfo
· Sidelink BSR reporting
· Reporting of sensing information
The majority of this content and functionality is implemented in RAN2 specification although design decisions were made by RAN1. We assume that in order for gNB to schedule LTE PC5 transmissions the same set of information is needed and therefore should be supported in RAN2 specifications.

 
Scheduling assistance information required for LTE PC5 scheduling in case of cross-RAT operation is also subject to inter-RAT communication delay
RAN1 need to discuss required functionality related to scheduling of LTE PC5 and ask RAN2 to update NR and LTE specifications accordingly

 
Discuss scheduling related and scheduling assistance information that needs to be supported by NR in order to schedule LTE PC5 transmissions.
Inform RAN2 on RAN1 decisions

Controlling LTE 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.
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.

Conclusions
In this contribution, cross-RAT control of LTE sidelink is discussed. Based on discussion and analysis we have the following proposals:
Proposal 1: 
Support size matching of DCI format for LTE PC5 SPS scheduling, NR PC5 SPS scheduling and any other NR DCI format, e.g. NR DCI for UL scheduling.
Proposal 2: 
RAN1 to define Table of inter-RAT communication delay X = [0, 4, 8, 16, 32]ms
UE reports supported value of X from the set [0, 4, 8, 16, 32]ms
Proposal 3: 
RAN1 to select definition of Z based on Alt.1 described above
Remove  from definition Z given that this part can be taken into account by gNB scheduler
Replace ‘4’ with the corresponding N2 NR PUSCH preparation time 
Add inter-RAT communication delay  or 
Proposal 4: 
RAN1 to discuss whether to support OLPC when LTE PC5 is scheduled by NR Uu
Update LTE specification refer to NR specification capturing OLPC and procedures to derive PLc
Proposal 5: 
Discuss scheduling related and scheduling assistance information that needs to be supported by NR in order to schedule LTE PC5 transmissions.
Inform RAN2 on RAN1 decisions
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