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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In 3GPP RAN1 #97 meeting, agreements related to NR-Uu controlled LTE sidelink transmissions is as follows:
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
This document discusses the related details from RAN1 perspective. 
2 Discussion
Implementation of DCI based Activation/ Deactivation
As one option, NR DCI format X could indicate the activation/release of an SL SPS configuration (SPS configuration is signaled via NR RRC signaling containing an OCTET STRING defined in LTE specification). The NR DCI format X has same content as that of LTE DCI format allocating SL resources, e.g. DCI format 5_A. This would ensure that the NR DCI format X can be understood by the LTE protocol stack of the NR V2X UE. 
As another option, a cross RAT indicator could also be inserted in a NR DCI format which is defined for NR-Uu scheduled NR-SL. For example, this indicator could be a one-bit flag, indicating that the information field contained within the NR DCI format is applied to the LTE PC5 interface. 
There could be two different ways to translate the NR DCI to LTE SL. The PHY layer of the NR protocol stack of the NR V2X UE delivers the received NR DCI (on the PDCCH) to the LTE PHY of the LTE protocol stack knowing that the specific DCI format is for LTE V2X (DCI 5A) as shown in the Figure 1. In that case, when the LTE PHY layer of the V2X UE receives the DCI from UE internal process communication, the LTE PHY will process the DCI as in the legacy LTE protocol specification, i.e. same as the DCI would have been received on the LTE Uu (PDCCH). 
In the second option, the NR V2X UE determines e.g. based on the cross-RAT flag in the new NR DCI format that a received NR DCI is for the LTE PC5 SL and consequently translates the received NR DCI format, e.g. fields within the DCI, to a LTE DCI format to be understood by the LTE PHY/MAC layer, e.g. DCI format 5A. 
Finally, introducing a new NR DCI format especially for NR-Uu controlling LTE SL mode 3 increases the NR-PDCCH blind decoding complexity of the NR-UE, which can be avoided with the latter option of specifying a cross-RAT indicator.  
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[bookmark: _Ref7451807]Figure 1: DCI based NR Control of LTE V2X SL

Proposal 1: For the gNB (cross RAT) scheduling LTE PC5 communication, RAN1 decide between:
· A new NR-DCI format specifically for this (LTE PC5) purpose and with exactly the same content as LTE DCI 5A
· A common NR DCI format for NR and LTE PC5 scheduling; here the receiving PC5 transmitter UE needs to “internally” translate the content of the received NR PC5 DCI in to LTE DCI format 5A. In this case, a flag can indicate if the PC5 grant is for LTE or NR.

[bookmark: _GoBack]The timing, e.g. slot/frame boundaries, of the NR cell and the LTE cell/carrier is some cases may not be aligned, i.e. asynchronous network operation, and further the LTE operates on a TTI level (potentially  with a different SCS compared to the NR cell/BWP) whereas the NR PHY operates on slot-level or symbol level, the DCI received on NR RAT needs to be delivered to the LTE RAT at some predefined timing.,Figure 1 shows some timing translation from one RAT to the other. The timing of the DCI is vital for an efficient scheduling of resources among multiple UEs, otherwise there could be resource collision happening in the LTE SL.	
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Figure 2: Timing offset difference between NR and LTE
There could be various ways in which the timing offset information could be delivered for cross RAT communication. In the first method, the timing offset could be either be a fixed value defined in the standard. For example, if a NR DCI containing a LTE SL grant was received in slot N, then the UE consider that the LTE SL grant as being received in first LTE subframe X which starts at least Toffset later than slot N. This timing offset could be defined in terms of ms or in number of slots/subframe. Further the timing offset should also consider about the active BWP numerology of the NR Uu interface. In the second method this value could be configured by higher layer signaling. In the third method, the timing information could be specified in the NR DCI that indicate the subframe number in which the LTE SL grant should be executed, i.e. UE behaves as if the LTE SL grant was received in the indicated subframe on the PDCCH. 
Proposal 2: Further study delivering the timing offset information whether it should be a fixed value in the standard or a value configured via higher layer signaling or indicated via NR DCI. 
3 Conclusions
This document discusses about the support of NR Uu controlling LTE sidelink. Following proposals are made:
Proposal 1: For the gNB (cross RAT) scheduling LTE PC5 communication, RAN1 decide between:
· A new NR-DCI format specifically for this (LTE PC5) purpose and with exactly the same content as LTE DCI 5A
· A common NR DCI format for NR and LTE PC5 scheduling; here the receiving PC5 transmitter UE needs to “internally” translate the content of the received NR PC5 DCI in to LTE DCI format 5A. In this case, a flag can indicate if the PC5 grant is for LTE or NR.

Proposal 2: Further study delivering the timing offset information whether it should be a fixed value in the standard or a value configured via higher layer signaling or indicated via NR DCI. 
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