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In the last RAN1#96 meeting, some conclusions about scheduling by gNB using RRC for LTE sidelink scheduled mode were agreed. The agreements are as follows.
	Agreements:
· Scheduling by gNB using RRC for LTE sidelink scheduled mode is supported from RAN1 perspective under the premise that there is sufficient time for coordination between the NR and LTE modules. No DCI to activate/release
· RRC message delivers the SPS grant configuration and releases the SPS configuration. 
· Support of this scheduling mode is subject to UE capability (may or may not have capability for both LTE & NR)
· Note: some specification LTE change is needed to support the reception of a grant through RRC
· RRC message contains mode 3 grant content and timing
· Up to the Editor to capture it as mode 3 or new LTE sidelink mode
· No intention to have additional NR & LTE specification change (other than those described above) for this function in Rel-16
· RAN1 studied the feasibility of SPS scheduling by gNB for LTE sidelink with DCI activation/release, but there is no consensus to support it
· 


In this contribution, we will discuss how to contain mode 3 SPS grant content and timing in RRC message from RAN2 perspective.
Discussion 
In the current LTE spec, SPS is configured by RRC signaling and activated by DCI signaling. The related LTE RRC signaling content is as follows:
SPS-ConfigSL-r14 ::=	SEQUENCE {
	sps-ConfigIndex-r14				SPS-ConfigIndex-r14,
	semiPersistSchedIntervalSL-r14	ENUMERATED {
										sf20, sf50, sf100, sf200, sf300, sf400,
										sf500, sf600, sf700, sf800, sf900, sf1000,
										spare4, spare3, spare2, spare1}
}

But in cross RAT scenario, NR Uu DCI can not be used to control LTE sidelink resource allocation. As shown in above RAN1 agreements, RAN1 studied the feasibility of SPS scheduling by gNB for LTE sidelink with DCI activation /release, but there is no consensus to support it. Hence it needs RRC signaling to convey mode 3 SPS grant content and timing information.
Mode 3 SPS grant content
Like NR configured grant type 1 (fully RRC-configured UL grant), Mode 3 SPS grant content needs to be included in RRC signaling. There may be an optional field named as rrc-ConfiguredSLGrant, which includes configuration for "configured grant" transmission with fully RRC-configured SL grant (NR configures LTE sidelink mode 3 SPS). If this field is absent the UE uses SL grant configured by DCI addressed to sl-SPS-V-RNTI (current LTE mode 3 SPS).
The content of rrc-ConfiguredSLGrant needs to include the following information:
· Time domain information: may include time domain offset/ time domain allocation;
· Frequency domain information: may include frequency time domain allocation;
· Transmission related information: may include MCS, TBS and RS related parameters.
The above details need to wait for RAN1 progress and input to RAN2.
Proposal 1: Introduce a new field named as rrc-ConfiguredSLGrant to include Mode 3 SPS grant content. Details need to wait for RAN1 input for RAN2 TS36.331 update.
Mode 3 SPS timing information
Mode 3 SPS timing information mainly focuses on discussion about the starting time of SPS resource activation/deactivation/release by RRC signaling, which is a pure RAN2 issue. The potential options are listed as follows:
Option 1: Upon receiving SPS configuration, activating resource immediately till release signaling;
Option 2: Carrying activation time along with resource configuration;
Option 3: Carrying deactivation time information along with resource configuration.
Option 1 is the simplest way to control SPS resource activation/deactivation. But the disadvantage of option 1 is that there may be some resources waste if sidelink data arrival is not ready when completing configuration. Furthermore, RRC signaling transmission delay is not determined, which means that resources reserved from signaling transmission by the network side are wasted at least untill the UE successfully receives the configuration signaling. Option 2 can have more accurate control of resource activation time, e.g. to indicate the exact time point of SPS resource activation. The time point may be SFN or system absolute time. SFN is more efficient. Option 2 can reduce resource waste compared to Option 1 and improve efficiency with a small overhead. Option 3 can be used to deactivate resource configuration timely with the assumption that there is some predictive information about the duration of service transmission. One of typical deactivation time information is to configure a valid duration, which means that the configured SPS resource activates from the starting time and deactivates at the time point of starting time plus the valid duration. Deactivation means that the resources can not be used any more but the configuration can be preserved for next activation. Option 3 can save signaling overhead. But, as most of service burst are not predictable, the duration of activation SPS resource may be an optional field.
Observation1: LTE sidelink mode 3 SPS resource configuration signaling carrying activation time can reduce resource waste and improve efficiency with a small overhead.
Hence, we propose:
Proposal 2: LTE sidelink mode 3 SPS resource configuration signalling carrying activation time is preferable.
Proposal 3: The form of activation time can be SFN.
Proposal 4: The deactivation/release of LTE sidelink mode 3 SPS resource configuration may be performed by a configured valid duration or by RRC explicit signalling.

Conclusions
Based on the discussions given above, we have the following observation and proposals：
Observation1: LTE sidelink mode 3 SPS resource configuration signaling carrying activation time can reduce resource waste and improve efficiency with a small overhead.
Hence, we propose:
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Proposal 2: LTE sidelink mode 3 SPS resource configuration signalling carrying activation time is preferable.
Proposal 3: The form of activation time can be SFN.
Proposal 4: The deactivation/release of LTE sidelink mode 3 SPS resource configuration may be performed by a configured valid duration or by RRC explicit signalling.
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