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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
NR Uu control of LTE sidelink is an important objective of the NR V2X WI. At RAN1#97, significant progress was achieved, leading RAN to modify the WID as follows [1]:
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].
At RAN1#98, two agreements were made, almost completing this objective:
· 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 
An additional agreement on timing was reached at RAN1#98b:
· 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 this contribution, we discuss the last remaining details of NR Uu controlling LTE sidelink. 

NR control for LTE mode 4 
For LTE mode-4 sidelink communication, the UE is (pre-)configured with resource pools where it can autonomously select resources following the sensing procedure defined in TS36.213. When the system is configured using LTE, common RRC signaling is used. At RAN1#94, it was agreed to use a similar procedure:
It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications
From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific
Signalling details up to RAN2

In addition, at RAN2#105b, it was agreed to use separate system information designed as a container to support LTE resource pool configuration and dedicated signaling to configure mode 4 resource pool. 
Agreements on inter-RAT resource allocation: 
1: 	New system information block type should be designed to support NR sidelink Tx and Rx resource pool configuration via LTE Uu. New system information will be defined as container (OCTET STRING) and actual information will follow what is defined in NR RRC.
2:	eNB should be able to configure the NR V2X mode 2 sidelink resource pool or type 1 configured grant for NR V2X sidelink communication via dedicated signalling.
3:	NR Sidelink UE information and/or NR UE Assistance information will be transmitted as container (OCTET STRING) and actual information will be defined in NR RRC.
4:	Separate system information block should be designed to support LTE resource pool configuration via NR Uu. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.
5: 	gNB should be able to configure the LTE V2X mode 4 sidelink resource pool via dedicated signalling. 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.
Based on the RAN1#94b and RAN2#105b agreements, it appears that there is no more work needed in RAN1 to support mode-4 configuration and that at this stage, RAN1 does not need to work on this aspect of the objective any more. We suggest to inform RAN2 of RAN1 understanding in order for them to complete the work without expecting any additional input from RAN1.
Proposal 1:
· RAN1 concludes that no additional RAN1 work is needed to support NR configuration of LTE mode-4 sidelink 
· Inform RAN2 of this conclusion 
NR control for LTE mode 3
While this item is mostly finished, two tasks remain:
· Deciding on the values of X
· DCI design
In this section, we discuss these two remaining items.
Values of X
[bookmark: _Hlk23927946]A small remaining on the timing issue is the possible sets of X values for the allocation activation/deactivation. It was agreed that the value of X is signaled in the DCI and cannot be smaller than the value signaled in the capability. This was done in order to give the gNB sufficient flexibility when scheduling multiple UEs.
Given the design constraints, a limited number of X values are needed.. For the set of values, we suggest using the following values:
· 0.125ms: the rationale for this value is that it corresponds to the minimum duration of a slot with 120kHz. Thus, this value enables the scheduling of NR LTE with a one-slot delay for 120kHz
· 0.250ms: to schedule with one slot delay with 60kHz SCS
· 0.5ms: to schedule with one slot delay with 30kHz SCS
· 1, 2, 3, 4, 5ms: these values are enough to ensure that any architecture can activate/deactivate SPS traffic well within the periodicity of a 10ms LTE traffic, and provide enough scheduling flexibility for the gNB.
More possible values of X could be provided and the gNB could decide which 8 values are configured but it seems unnecessary as the above list is sufficient. 
Proposal 2:
· The supported X values are: 0.125ms, 0.250ms, 0.5ms, 1ms, 2ms, 3ms, 4ms, 5ms
DCI design
LTE mode 3 uses LTE DCI format 5A with the fields listed in Table 1:
Table 1. DCI 5A fields
	Name
	Length

	Carrier indicator
	3 bits

	Lowest index of the subchannel allocation to the initial transmission
	[image: ] bits

	Frequency resource location of initial transmission and retransmission
	[image: ] bits

	Time gap between initial transmission and retransmission
	4 bits

	SL index
	2 bits

	SL SPS configuration index (present when scrambled with SL-SPS-RNTI)
	3 bits

	Activation/release indication (present when scrambled with SL-SPS-RNTI)
	1 bit



[bookmark: _Hlk23928537]As can be seen from Table 1, DCI 5A is a relatively small format. In addition, the DCI to schedule LTE will need to include 3 bits for X. We propose to have the DCI for mode 3 LTE contain all the fields of DCI 5A (including those listed as present when scrambled with SL-SPS-RNTI) and to be padded with ‘0’ to match the size of one of the DCIs used for NR. If the DCI for mode 1 is the same size as an existing NR DCI (which is decision RAN1 is likely to take), there are benefits in having the NR DCI for scheduling LTE the same size as the NR DCI for scheduling mode 1.
Proposal 3:
· The LTE DCI 5A fields are sent in an NR DCI with the same size as the NR DCI used for scheduling NR mode-1 UEs. Unused bits are padded with ‘0’.
The NR DCI for scheduling LTE thus needs to format shown in Table 2:
	Name
	Length

	Carrier indicator
	3 bits

	Lowest index of the subchannel allocation to the initial transmission
	[image: ] bits

	Frequency resource location of initial transmission and retransmission
	[image: ] bits

	Time gap between initial transmission and retransmission
	4 bits

	SL index
	2 bits

	SL SPS configuration index (present when scrambled with SL-SPS-RNTI)
	3 bits

	Activation/release indication (present when scrambled with SL-SPS-RNTI)
	1 bit

	X index
	3 bits

	Padding to match an existing DCI size
	TBD



Proposal 4:
· For the NR DCI scheduling LTE, RAN1 to adopt the format described in Table 2
[bookmark: _Ref129681832]
Conclusions
In this contribution, we discussed NR scheduling of LTE sidelink. We have the following proposals:
Proposal 1:
· RAN1 concludes that no additional RAN1 work is needed to support NR configuration of LTE mode-4 sidelink 
· Inform RAN2 of this conclusion 
Proposal 2:
· The supported X values are: 0.125ms, 0.250ms, 0.5ms, 1ms, 2ms, 3ms, 4ms, 5ms
Proposal 3:
· The LTE DCI 5A fields are sent in an NR DCI with the same size as the NR DCI used for scheduling NR mode-1 UEs. Unused bits are padded with ‘0’.
Proposal 4:
· For the NR DCI scheduling LTE, RAN1 to adopt the format described in Table 2
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