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1. Introduction
LTE V2X was envisioned to support BSM messages. NR V2X in contrast supports primarily advanced applications. In previous evaluations, it has been considered by RAN and SA that NR V2X is not intended to completely replace LTE V2X applications but instead to compliment LTE especially when the requirements are not supported by LTE. This therefore requires LTE and NR to coexist with each other in different channels and also interact with each other implicitly through the application layer. This inter-operability potentially also requires network support from NR to control and manage the LTE sidelink. 
As communication networks move to NR gradually replacing LTE, it becomes necessary for the NR Uu link to be able to control the LTE sidelink as the LTE sidelink is expected to carry at least BSM messages for the foreseeable future. At the introduction of the NR V2X WI, RAN has also explicitly asked RAN1 to introduce and specify support for NR Uu to control LTE sidelink operation for both mode-4 and mode-3 as shown below.
	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.



RAN1 is also tasked with concluding whether RRC-based SPS scheduling would be adequate or whether DCI-based scheduling would be additionally required. 
In RAN1 #97 following agreements were made:
	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




In RAN1 #98 following agreements were made:
	Agreements:
· A new RNTI is introduced to scramble the NR DCI used for scheduling LTE PC5.
Agreements:
· 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 




In RAN1#98Bis following agreement is made:
	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
Companies are encouraged to provide and justify values of X that that can be configured in the table



These topics are discussed in more detail in the following sections. 
2. NR Uu Control of LTE V2X Sidelink
One of the aspects that needs to decided is the use of DCI format with respect to following FFS:
	· 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



Since RAN1 has already agreed that there will be three types of RNTI:
1. RNTI for NR Uu scheduling NR SL dynamic grant
2. RNTI for NR Uu scheduling NR SL type 2 configured grant
3. RNTI for NR Uu scheduling LTE SL (Mode 3).
To reduce blind decoding complexity in NR it is preferable that DCI conveying NR SL dynamic grant, Type 2 configured grant and DCI carrying LTE SL grant are all of same size and distinguished by corresponding RNTIs. As different fields in DCI for different scenario can be different it is required to perform size match.
Proposal 1: Support same size for DCI providing grants for different scenarios. Use size matching to ensure blind decoding complexity is not increased.  

One of the open issues with respect to NR Uu control of LTE sidelink is to decide on the value of X for inter stack communication. However, it is not possible to come up with a number as it depends on several aspects including if these two stacks are in one chip or different chip, if they are placed close or placed apart and which kind of interconnect mechanism is used. One possibility is for RAN1 is to provide a set of non-zero values e.g. [2, 4, 6, 10, 20] ms.
Proposal 2: RAN1 to consider a set of non-zero values e.g. [2, 4, 6, 10, 20] ms for value of X.
2.3	Introduction of UE assistance signaling to gNB
In LTE V2X, the UE sends assistance information through RRC signaling for the network to allocate an appropriate amount of resources. 
A similar approach can be followed in NR as well. The RRC signaling message could also be combined with the request for NR sidelink resources. The details of how the signaling is to be defined could be left to RAN2.
In LTE, BSR messages are also transmitted to enable dynamic resource allocation. If we rely on RRC messaging for NR Uu control of LTE sidelink, then BSR messages would not be required. Therefore, it is proposed that BSR messages specific to LTE sidelink scheduling are not included as part of the NR specification. 
Proposal 3: Introduce NR UL RRC signaling for the UE to convey requests for sidelink access. 
Proposal 4: No BSR signaling is introduced as a result of NR Uu controlling LTE sidelink.

3. Conclusion
In this contribution, we discuss the control of LTE sidelink by NR Uu both for mode-3. The following is proposed: 
Proposal 1: Support same size for DCI providing grants for different scenarios. Use size matching to ensure blind decoding complexity is not increased.  
Proposal 2: RAN1 to consider a set of non-zero values e.g. [2, 4, 6, 10, 20] ms for value of X.
Proposal 3: Introduce NR UL RRC signaling for the UE to convey requests for sidelink access. 
Proposal 4: No BSR signaling is introduced as a result of NR Uu controlling LTE sidelink.
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