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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In 3GPP RAN1 #96b meeting, agreements related to NR-Uu controlled LTE sidelink transmissions is 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
This document discusses the related details from RAN1 perspective. 
2 Discussion
Comparison of RRC-Based Vs DCI Based
When NR-Uu (gNB) provides SL resources, e.g. SL-SPS resources, for LTE SL UE mode 3 operations, NR-Uu (gNB) could either transmit activation/deactivation indication of SL-SPS resources based on RRC or DCI.  The comparison of delivering the activation/deactivation indication based on the above agreed parameters is summarized in the below table. 
First of all, let us understand what “RRC-based activation/release of LTE sidelink SPS” really means. It could be one of the following two models below:
Model A) Same RRC message configures as well as activates the SPS configuration. In this mode, if more than one SPS configurations need to be used, then either all of them will be configured and activated together or several RRC messages/ procedures need to be initiated one after the other (the previous configuration has finished). Also, how a modification of one of the configuration needs to be accomplished e.g. overwriting all current configuration by a completely new set or only of the one required to be modified with a corresponding configuration Id, needs to be discussed in RAN2. 
Model B) One RRC message configures one (or more) SPS configuration(s) but actual activation of the SPS configuration depends on another RRC message used explicitly to activate one (or more) configuration(s).
None of these are supported in current LTE based V2X which is indeed SL mode 3- RRC-configured SPS scheduling with DCI-based activation/deactivation. So, “RRC-based activation/release of LTE sidelink SPS” will be something completely new for LTE V2X. 
Observation 1: “RRC-based activation/release of LTE sidelink SPS” will be something completely new for LTE V2X.

The next question is who bears the brunt between LTE and NR specification? Here, RAN2 has agreed in RAN2#105bis:
	In addition, gNB should be able to configure mode3 SL resources via dedicated signaling. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC



Given the above RAN2 agreement, it is no more possible for a NR RRC to split a CG Type-1 like grant from a NR gNB into an LTE RRC message configuring SPS and “somehow” creating LTE DCI activating/ deactivating the SPS configuration(s)!!
Observation 2: Given RAN2 agreement in RAN2#105bis for defining OCTET STRING container for LTE mode3 SL, it is no more possible for a NR RRC to split a CG Type-1 like grant from a NR gNB into an LTE RRC message configuring SPS and an LTE DCI functionality. 

Second possibility is to change LTE RRC specification to implement CG Type-1 configuration one of the models described above. NR RRC will deliver the RRC message (containing LTE configuration in an OCTET STRING) to LTE and LTE protocol stack takes it from there. This must have not only LTE RRC specification impact but also lower layer configuration changes. So, specification, implementation and testing efforts need to be made for LTE side and a UE vendor can’t just use the LTE V2X chipset on a “as-is” basis.
Observation 3: A technically feasible solution specifying “RRC-based activation/release of LTE sidelink SPS” will impact not only LTE RRC specification impact but also other LTE lower layer configuration.
The above observation are by themselves very convincing to not consider the “RRC-based activation/release of LTE sidelink SPS” anymore; however, we still compare the two options using the second possibility:

	
	DCI based
	RRC based

	Spec impact
	Affects only NR specifications.
NR RRC Container containing one OCTET STRING for LTE SL V2X.
NR DCI for SL needs to be designed anyways. It could include one bit to indicate the applicable RAT. The LTE DCI (5A) content are already available for referencing.
	Immense; 
Affects also LTE specifications!!
Implementation of CG-Type1 in LTE RRC and lower layers.
Many Stage 2/ 3 decisions need to be taken depending on the exact Model (A or B).

	Flexibility
	Network can configure a number of possible SPS configurations and activate one most suitable given the prevailing conditions.
	Model A must activate/ deactivate all at the same time – very inflexible.
Model B incurs the delay of previous configuration completion to add/ delete/ modify a configuration.

	Performance, including latency
	Reservation (and freeing) of resources happen concurrently with activation (and deactivation); so from a system perspective, no resource go un-utilised.
DCI latency is the smallest.
	Resource wastage in the RRC (reception & execution) ambiguity period.
RRC latency is the highest among the AS signalling mechanisms.

	Implementation complexity
	RRC layer of NR need to communicate only once with the RRC layer of LTE.
Physical layer of NR need to communicate with the Physical layer of LTE when activating/ deactivating a configuration.
	New implementation mimicking NR CG-type1 in LTE is required.

RRC layer of NR need to communicate whenever there is a (re)configuration including (re)configuration for activating/ deactivating a SPS configuration with the RRC layer of LTE.

	Timing of the activation/deactivation 
	DCI signalling has the least delay and therefore the ambiguity of DCI transmission and reception is minimum.
The translation of timing for application of activation/ deactivation in LTE can be based on a rule e.g. TTI boundary start at the next applicable LTE TTI (after certain time offset as an example).
	On top of the DCI based act/ deactivation, there is additional ambiguity due to HARQ retransmission of the RRC message.


 Table 1: Comparing DCI Vs RRC based activation/deactivation 

Given the above observations and the comparison table, it is clear that “RRC-based activation/release of LTE sidelink SPS” should not be considered anymore.
Proposal 1: For NR Uu control of LTE SL, “RRC-based activation/release of LTE sidelink SPS” is not considered anymore for any further work.





Implementation of DCI based Activation/ Deactivation
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[bookmark: _Ref7451807]Figure 1: DCI based NR Control of LTE V2X SL

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 a 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 XX 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). 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. 
Given the Figure 1 and the explanation it is clear that DCI based is indeed lighter from specification and implementation perspective.
Proposal 2: RAN1 kindly work on the DCI-based activation/release of LTE sidelink SPS.
As a next step:
Proposal 3: For the gNB (cross RAT) scheduling LTE PC5 communication, RAN1 decide between:
· A new 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.

Finally, the timing of execution of activation/ deactivation received a lot of attention in the previous meeting. This issue is equally valid for both RRC-based and DCI-based activation/ deactivation. We give here an account of how we think this is not really an extremely complicated issue.
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  witha 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.	
[image: ]
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 4: 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:
Observation 1: “RRC-based activation/release of LTE sidelink SPS” will be something completely new for LTE V2X.

Observation 2: Given RAN2 agreement in RAN2#105bis for defining OCTET STRING container for LTE mode3 SL, it is no more possible for a NR RRC to split a CG Type-1 like grant from a NR gNB into an LTE RRC message configuring SPS and an LTE DCI functionality. 

Observation 3: A technically feasible solution specifying “RRC-based activation/release of LTE sidelink SPS” will impact not only LTE RRC specification impact but also other LTE lower layer configuration.

Proposal 1: For NR Uu control of LTE SL, “RRC-based activation/release of LTE sidelink SPS” is not considered anymore for any further work.
Proposal 2: RAN1 kindly work on the DCI-based activation/release of LTE sidelink SPS.
Proposal 3: For the gNB (cross RAT) scheduling LTE PC5 communication, RAN1 decide between:
· A new 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 4: 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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