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Introduction
At RAN#83, a new work item “5G V2X with NR sidelink” (5G_V2X_NRSL) was approved. The WID has recently been revised ‎[1]. One of the objectives deals with the cross-RAT scenario of control of the LTE sidelink by NR Uu:

	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].





The following agreements have been reached in previous meetings:


	Agreements:
· RRC-based activation/deactivation is not supported
· DCI-based activation/deactivation is supported 
· [bookmark: _Hlk16910474]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.



	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 




	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




Discussion

Configuration for LTE sidelink mode 4
RAN1 have already agreed that it is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications and that the signalling details are up to RAN2. In our view, no further work is required in RAN1.
[bookmark: Obs_Config]
Observation 1: No further RAN1 work on configuration for LTE sidelink mode 4 is needed.

Scheduling of LTE sidelink mode 3 (SPS)
RAN1 have agreed to support DCI-based activation/deactivation of LTE sidelink SPS. To set the context, Figure 1 shows what the overall message flow might look like. The exchanges between “NR UE” and “LTE UE” of course take place over an internal interface and are not subject to specification.
· The NR UE indicates to the gNB its cross-RAT SL scheduling capability, along with the required processing delay for DCI activation/deactivation (RAN1 have agreed that “Support of LTE PC5 scheduling by NR Uu (mode 3-like) is based on UE capability”)
· The gNB may provide dedicated LTE sidelink configuration, which the NR UE passes on to the LTE UE via the internal interface.
· When the LTE UE has periodic sidelink traffic to transmit it provides SL traffic pattern information to the NR UE over the internal interface; the NR UE passes this on to the gNB over NR Uu in an RRC UE assistance information message. This can re-use the existing LTE RRC IEs. The SL traffic pattern information includes packet timing information; for LTE, this is relative to the LTE Uu’s SFN, so for the cross-RAT case some communication between NR UE and LTE UE about timing may be required.
· gNB provides the LTE SL SPS configuration over NR Uu to the NR UE, which in turn passes it on to the LTE UE via the internal interface.
· Finally, the gNB activates the LTE SL SPS configuration by transmitting a DCI over NR Uu to the NR UE, which in turn passes it on to the LTE UE via the internal interface


[image: ]
[bookmark: _Ref16870122]Figure 1: Sequence diagram of what cross-RAT scheduling might look like

The RAN1 tasks to enable this are
· Design of a new NR DCI format for activation/deactivation of LTE SL SPS.
· Definition of the timing relationship between time of DCI reception on NR Uu and time of activation of the corresponding LTE SL SPS configuration (that is, time of first PSCCH/PSSCH transmission on the LTE sidelink).

Values of slot offset X

One of the motivations for providing multiple values of the slot offset X is to give the gNB scheduling flexibility: If the SPS activation needs to occur at time T to support the SL traffic pattern and timing reported by the UE to the gNB in its UE assistance information, then, if there was no scheduling flexibility, the gNB would have to send the DCI at time T-Z-Xmin, where Xmin is the UE’s required delay for forwarding the DCI from the NR module to the LTE module and indicated with the UE capability. If the NR carrier is a TDD carrier then this would unnecessarily limit the gNB’s scheduling flexibility. For scheduling of uplink traffic, the range of supported slot offset values (K2) is in the range [0..32]:
PUSCH-TimeDomainResourceAllocation ::= SEQUENCE {
    k2                     			INTEGER(0..32) OPTIONAL,   -- Need S
    mappingType            		ENUMERATED {typeA, typeB},
    startSymbolAndLength	INTEGER (0..127)
}
It seems desirable to provide the same scheduling flexibility for activation of LTE SL SPS. 
[bookmark: P_X]Proposal 1: X is Xmin + slot offset value in the table, where Xmin is the minimum value of X reported by the UE as UE capability. The range of the slot offset value in the table is the same as for UL scheduling.

DCI Contents

[bookmark: _Hlk16911101]The new NR DCI format should re-use the contents of LTE’s DCI format 5A. 
[bookmark: P_5A]Proposal 2: Re-use the contents of LTE’s DCI format 5A as defined for the case of CRC scrambled with SL-SPS-V-RNTI in the new NR DCI format for activation/deactivation of LTE SL SPS.

In addition, RAN1 have agreed on a new NR DCI field to indicate X, of length 3 bits. This results in the following details for the new NR DCI format:

[bookmark: P_DCI_contents]Proposal 3: Define the new NR DCI format for activation/deactivation of LTE V2X sidelink SPS according to the following table:
	Field Name
	Size

	LTE DCI format 5A
	As defined in TS 36.212 clause 5.3.3.1.9A for the case of CRC scrambled with SL-SPS-V-RNTI

	Slot offset X
	3 b




Regarding the size of the DCI, it can be padded to the same size as the two DCI formats introduced for mode-1 scheduling of the NR V2X sidelink, for dynamic grant and for configured grant type 2. That these two have the same size has been agreed already:

	Agreements:
· Two different UE-specific SL RNTIs are introduced for Mode-1 scheduling: one for CRC scrambling in DCI for a dynamic grant and the other one for CRC scrambling in DCI for a configured grant type-2.
· The two above DCIs have the same size




It has been agreed already that “A new RNTI is introduced to scramble the NR DCI used for scheduling LTE PC5”, hence no other mechanism, such as a DCI format identifier flag, is needed.

[bookmark: P_DCI_size]Proposal 4: The NR DCI format for activation/release of LTE V2X sidelink SPS has the same size as the two DCI formats for NR sidelink.

Conclusions
In this contribution we discussed some aspects of NR Uu control of the LTE V2X sidelink and make the following observations and proposals:
Observation 1: No further RAN1 work on configuration for LTE sidelink mode 4 is needed.

Regarding scheduling of LTE sidelink mode 3:
Proposal 1: X is Xmin + slot offset value in the table, where Xmin is the minimum value of X reported by the UE as UE capability. The range of the slot offset value in the table is the same as for UL scheduling.

Proposal 2: Re-use the contents of LTE’s DCI format 5A as defined for the case of CRC scrambled with SL-SPS-V-RNTI in the new NR DCI format for activation/deactivation of LTE SL SPS.

Proposal 3: Define the new NR DCI format for activation/deactivation of LTE V2X sidelink SPS according to the following table:
	Field Name
	Size

	LTE DCI format 5A
	As defined in TS 36.212 clause 5.3.3.1.9A for the case of CRC scrambled with SL-SPS-V-RNTI

	Slot offset X
	3 b



Proposal 4: The NR DCI format for activation/release of LTE V2X sidelink SPS has the same size as the two DCI formats for NR sidelink.
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