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Introduction
In RAN1#98bis meeting [1], the following agreements have been achieved for NR Uu to control LTE sidelink:
	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


In RAN1#98 meeting [2], the following agreements have been achieved for NR Uu to control LTE sidelink:
	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#97 meeting [3], the following agreements have been achieved for NR Uu to control LTE sidelink:
	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
Draft LS to RAN to be prepared in R1-1907826 (Phillippe, Huawei), which is approved with the following update:
for LTE sidelink for mode 3
with final LS in R1-1907909.


In RAN#84 meeting [4], the revised WID was approved and has the following objectives on NR Uu to control 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 DCI-based activation/deactivation as per the agreement in RAN1#97 [RAN1, RAN2].


This contribution discusses the potential enhancements of NR Uu to control LTE sidelink from the cellular network.
Discussion
NR Uu to control LTE sidelink
Timing design
In NR Uu control LTE sidelink mode 3 in SPS scheduling, DCI-based activation/deactivation is supported. The activation/deactivation applies to the first LTE subframe at Z+X ms after receiving the DCI. Z is the same timing offset in current LTE V2X specs.
When gNB Uu controls LTE sidelink, the NR DCI format is received by UE and decoded by the NR module in the UE. After successfully decoding of NR DCI, NR module translates this DCI into LTE DCI format 5A and pipeline the DCI information to the LTE module. The duration of DCI decoding and information transfer is highly depending on the UE capability which is different in UE implementation. X is the processing time, which includes the DCI decoding and information transfer from NR module to LTE module in the UE. UE reports its capability to gNB. By taking into account UE capability, a table with indexes and values of X is configured by gNB and sent to the UE. In the NR DCI, a 3-bit field indicates X by applying to the configured table. In LTE V2X, there is not so many latency stringent traffic requirement as that in NR, and the normal latency requirement is 10 to 20ms. By considering different numerologies in NR V2X, one possible table is proposed as follows:
Table 2.1 X indexes and values configuration table
	Index
	X values (ms)

	0
	0.125

	1
	0.25

	2
	0.5

	3
	1

	4
	2

	5
	4

	6
	8

	7
	10


Proposal 1: The configured table of X with indexes and values can be in Table 2.1.
DCI design
For DCI-based NR Uu control LTE sidelink, an issue in the DCI design is that LTE UE can only decode LTE DCI format, such as DCI format 5A. NR DCI has different format and content from that of LTE DCI. In order to allow gNB schedule LTE sidelink, the LTE SPS activation/deactivation field should be considered in the design of NR DCI for sidelink.
If DCI-based NR Uu control LTE sidelink is supported, new DCI format should be designed since NR has different DCI format with that of LTE. The new DCI format for NR such as DCI 4_0, can include the similar information of LTE DCI 5A to manage LTE sidelink mode 3.  In addition, NR Uu managing NR sidelink mode 1 also needs to define a new DCI format.  If different DCI formats are defined for LTE sidelink mode 3 and NR sidelink mode 1, the number of blind decoding may increase unless the DCI format size aligning with existing DCI format size. To solve this issue, the new DCI format for controlling LTE sidelink, e.g., DCI 4_0, can be padded until the size to align with NR DCI format for control NR sidelink, e.g., DCI 0_1.
Proposal 2: A new DCI format for NR (e.g. DCI 4_0) can be designed with the similar contents as that of LTE DCI 5A for NR Uu managing LTE sidelink mode 3.
Proposal 3: To solve blind decoding issue, the new DCI format for controlling LTE sidelink (e.g. DCI 4_0) can be padded until the size is aligned with as the size of the existing NR DCI format size.  
By considering the X indication and padding bits, the DCI used for scheduling LTE sidelink by gNB can be defined as in Table 2.2.
Proposal 4: The DCI used by gNB for scheduling LTE sidelink can be defined in Table 2.2.
Table 2.2 DCI used by gNB for scheduling LTE sidelink
	Field
	Size

	DCI format 3_0
	DCI format 5A
	Carrier indicator
	3 bits

	
	
	Lowest index of the subchannel allocation to the initial transmission
	≤ 5 bits 
(up to 20 sub-channels)

	
	
	SCI format 1 fields
	Frequency resource location of initial transmission and retransmission
	≤ 8 bits 
(up to 20 sub-channels)

	
	
	
	Time gap beween initial transmission and retransmission
	4 bits

	
	
	SL index
(present only for TDD configuration 0-6)
	2 bits

	
	
	SL SPS configuration index
	3 bits

	
	
	Activation/release indication
	1 bit

	
	X indication
	3 bits

	
	Padding to match the mode 1 DCI size
	TBD


Conclusion
In this contribution, the NR Uu to control LTE sidelink transmission is discussed. We have the following observations and proposals:
Proposal 1: The configured table of X with indexes and values can be in Table 2.1.
Proposal 2: A new DCI format for NR (e.g. DCI 4_0) can be designed with the similar contents as that of LTE DCI 5A for NR Uu managing LTE sidelink mode 3.
Proposal 3: To solve blind decoding issue, the new DCI format for controlling LTE sidelink (e.g. DCI 4_0) can be padded until the size is aligned with as the size of the existing NR DCI format size.  
Proposal 4: The DCI used by gNB for scheduling LTE sidelink can be defined in Table 2.2.
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