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Regarding NR Uu control for LTE sidelink, the following agreements were achieved at RAN1#97: 
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

This contribution discusses the detail design of NR Uu DCI and the timing rules for NR control of LTE mode 3. 
[bookmark: _Ref129681832]DCI design for support of LTE PC5 scheduling by NR Uu
According to the agreements, NR DCI (e.g., NR DCI format X) will provide the fields of DCI 5A in 
LTE-V that are related to SPS scheduling. DCI 5A is used for the scheduling of PSCCH, contains several SCI format 1 fields used for the scheduling of PSSCH, and also includes the fields for SPS when CRC is scrambled with SL-SPS-V-RNTI in LTE-V as summarized in Table 1 [1]. 
[bookmark: _Ref14344555]Table 1: Information transmitted by means of the DCI 5A
	-	Carrier indicator –3 bits. This field is present according to the definitions in [2].
-	Lowest index of the subchannel allocation to the initial transmission - [image: ] bits as defined in subclause 14.1.1.4C of [2]

-	SCI format 1 fields according to 5.4.3.1.2 [1]:
-	Frequency resource location of initial transmission and retransmission.
-	Time gap between initial transmission and retransmission.
-	SL index – 2 bits as defined in subclause 14.2.1 of [2] (this field is present only for cases with TDD operation with uplink-downlink configuration 0-6).
When the format 5A CRC is scrambled with SL-SPS-V-RNTI, the following fields are present:
-	SL SPS configuration index – 3 bits as defined in subclause 14.2.1 of [2].
-	Activation/release indication – 1 bit as defined in subclause 14.2.1 of [2].



It has been agreed to support dynamic scheduling, type 1 configured grants, and type 2 configured grants for NR sidelink in mode 1. NR DCI formats will be accordingly defined for NR sidelink dynamic scheduling and type 2 configured grant configuration activation. 
For UE receiving NR DCI for LTE sidelink SPS scheduling, it is expected and it has been agreed that the DCI size is one of the DCI size(s) that will be defined for NR Uu scheduling NR sidelink to control the blind decoding load. 
The difference between LTE PC5 and NR PC5 may make DCI contents for NR Uu scheduling LTE sidelink  and other DCI contents for NR Uu scheduling NR sidelink quite different. For example, NR PC5 supports option 3 PSCCH and PSSCH multiplexing, unicast/groupcast in addition to broadcast, retransmission scheduling/resource configuration upon NACK feedback, etc. These features do not exist in LTE sidelink. 
Although  DCI contents  for NR Uu scheduling LTE sidelink is different from the other DCI contents for NR Uu scheduling NR sidelink, a different RNTI or 1-bit flag included in the DCI can be used to differentiate the DCI for scheduling LTE sidelink from the other DCIs for scheduling NR sidelink. 
Proposal 1: Different RNTI or 1-bit flag included in the DCI can be used to differentiate the NR DCI for scheduling LTE sidelink from the other DCIs for scheduling NR sidelink. 
Timing between DCI reception and sidelink transmission
In the case of NR Uu control for LTE sidelink, the timing between receiving NR Uu DCI and transmitting LTE sidelink involves primarily three parts:
· T1: NR Uu decoding DCI time (includes PDCCH channel estimation, equalization, blind decoding). 
· T2: Cross-RAT transfer time from NR to LTE.
· T3: LTE sidelink preparation time before activating or deactivating. 

It has been agreed that activation/deactivation applies to the first LTE subframe after Z+X ms after receiving the DCI, irrespective of the numerology used by NR Uu. Here X means the total time duration for NR DCI decoding time and cross-RAT transferring time, while Z denotes legacy LTE sidelink preparation time. Fig. 1 is an example that 15 kHz subcarrier spacing is used by NR Uu.
[image: ]
[bookmark: _Ref14364580]Fig. 1: Illustrative timing between NR DCI format X reception and LTE sidelink transmission
For DCI decoding time, NR has defined PDSCH processing capabilities and PUSCH timing capabilities depend on the numerology [3]. Although the NR DCI processing capability is not defined directly, it can be derived from the PDSCH processing capability definition that when the numerology is larger than 15kHz, the absolute time allowed for PDSCH or PDCCH processing is shorter. 
Moreover in LTE, the PDCCH in Uu link is always in the first 1 to 3 (or 4) symbols, sidelink data is transmitted (4+m) ms later than the start of the downlink subframe carrying the DCI. While in NR, the time domain resources of CORESET can be configured in the middle or at the end of the slot. In that case, the actual time left for processing NR Uu DCI and LTE sidelink preparation will be shortened, so the start symbol of DCI should also be considered in the NR DCI decoding time.
Proposal 2: The start symbol of DCI should also be counted in NR DCI decoding time.
The cross-RAT transfer time between an NR Uu module and an LTE sidelink module depends heavily on UE implementation. It could range from essentially zero time, up to a fairly short non-zero time, and thus it ought to be a UE capability. In any case, the total processing time (Z + X ) ≥ 4 ms.
Proposal 3: X ≥ 0 is a UE capability with multiple values. 
The agreement that Z is the same timing offset in current LTE V2X specs has been made, therefore, the preparation time for LTE sidelink stays the same, i.e., essentially 4 ms plus an allowance for arrival not aligned to subframe boundaries.
Conclusions
Based on the latest agreements of NR Uu scheduling LTE sidelink SPS, this contribution discusses the DCI used for activation/deactivation of the SPS and the timing between the DCI reception and LTE sidelink transmission, which leads to the following proposals: 
Proposal 1: Different RNTI or 1-bit flag included in the DCI can be used to differentiate the NR DCI for scheduling LTE sidelink from the other DCIs for scheduling NR sidelink. 
Proposal 2: The start symbol of DCI should also be counted in NR DCI decoding time.
Proposal 3: X ≥ 0 is a UE capability with multiple values. 
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