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1. Introduction
In the recently approved 5G V2X work item [1], the scope of supporting NR Uu to provide control of LTE sidelink includes both mode 4 and “mode 3-like” operations as per study item outcome. In addition, RAN1 is tasked to investigate whether DCI-based activation/release of RRC-configured SPS scheduling should be supported instead of RRC-based activation/release.

	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 either RRC-based activation / deactivation as per the study outcome or DCI-based activation/deactivation [RAN1, RAN2].
· RAN1 to make a decision on which option is supported until RAN#84.



During RAN1#96bis meeting, benefits and drawbacks of DCI-based and RRC-based activation/release of configured SPS processes were discussed but there was no consensus on which mechanism to adopt mainly due to unclear criteria to make a decision. It was then agreed to further study according to the following.

	Agreements:
Regarding RRC-based versus DCI-based activation/release of LTE sidelink SPS, RAN1 agrees to make the choice on the basis of at least:
· Spec impact
· Flexibility
· Performance, including latency
· Implementation complexity
· Timing of the activation/deactivation



In this contribution, we provide discussions and views on mechanisms to support NR Uu controlling LTE sidelink in both mode 4 and mode-3 like operations as per instruction in the WID [1] and last RAN1#96bis agreement [2].

2. Discussion
In the existing LTE sidelink when under LTE network control, resource pools for mode 3 operation are configured using dedicated RRC signalling and resource pools for mode 4 can be configured using either or both common and dedicated RRC signalling. To continue the support of LTE sidelink mode 4 operation following the same manner when under NR network control, a new NR-SIBx should be created for common RRC configuration of resource pools for RRC_IDLE UEs, as well as dedicated RRC configuration for RRC_CONNECTED UEs.

Proposal 1: In order to support existing LTE sidelink operations in mode 4 in a same manner when under NR Uu control, it is proposed that both common NR RRC (e.g. via a new NR-SIBx) and dedicated NR RRC signalling should be supported.

Regarding RRC-based versus DCI-based activation/release of LTE sidelink SPS, comparison between based on the set of agreed criteria are provided in the following.

	
	DCI-based
	RRC-based

	Spec impact
	· LTE: update of activation / release timing to take into account of inter-RAT signalling exchange time 36.213
· NR: Common DCI format design between NR and LTE
	Large LTE spec impact in R1 and R2:
· New mode3-like behaviour based on RRC activation / release in 36.213
· New RRC signalling 36.331
· New behaviour / update in 36.321 for activation / release by RRC
· [New UE capability in 36.306]

	Flexibility
	Activate / release one SPS process at a time
	Potentially activate/release multiple SPS processes at a time during RRC reconfiguration. But the need for this is low for LTE-V2X to transmit BSMs.

	Performance, including latency
	· DCI error rate (1%) and coverage are better than PDSCH (10%)
· Activation/release latency = 4ms + Xms (inter-RAT signalling exchange time)
	· Reliability is achieved by PDSCH retransmissions (HARQ), this in turn occurs significant latency delay in 10’s of ms
· Adding UE processing time for RRC reconfiguration is 15ms for LTE
· Adding inter-RAT signalling exchange time of Xms

	Implementation complexity
	Need to enable inter-RAT signalling exchange
	Need to enable inter-RAT signalling exchange

	Timing of activation/deactivation
	Depends on inter-RAT signalling exchange time (Xms)
	Depends on inter-RAT signalling exchange time (Xms)



Based on the above comparison table between DCI-based and RRC-based activation / release of configured SPS processes, clearly the DCI-based method provides more benefits in terms of spec impact and performance (including latency). On the other hand, the RRC-based method provides no clear advantages over DCI-based in other areas.

Proposal 2: It is proposed to adopt DCI-based activation/release of LTE sidelink SPS due to benefits in spec impact and performance (including latency) over the RRC-based method.
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Figure 1: Signalling flow from gNB to NR module in a UE passing the signalling content to the LTE module.
In Figure 1, a diagram showing signalling flow from gNB to NR module in a UE via NR Uu interface (1-3 symbols for PDCCH CORESET for DCI-based and up to 10’s of ms for RRC-based message), passing the signalling content from the NR module to a UE internal LTE module via a proprietary interface (X ms), then a 4ms assumption of UE processing time for preparing and encoding LTE message TB for transmission. This signalling flow would be the same for both DCI-based and RRC-based activation/release. However, their time taken to complete the whole process could be different as discussed previously. But in order for the gNB to schedule resources for a UE or determine an appropriate timing for SPS resource start time, the gNB should know about the duration of this X ms. Therefore, it is proposed UE should provide such information as part of capability signalling to the gNB of minimum timeframe needed to exchange signalling from UE internal one RAT module to another RAT module, similar to UE reporting of K1 and K2 values for HARQ reporting and PUSCH preparation capabilities, respectively.
Proposal 3: Capability reporting to NR gNB of minimum timeframe needed (e.g. X ms) for signalling exchange from UE-internal NR module to the LTE module as part of UE capability signalling should be supported.
3. Conclusion
In this contribution, we discussed and provided our views on mechanisms to support NR Uu controlling LTE sidelink in both mode 4 and mode-3 like operations. In summary, we made the following proposals:

Proposal 1: In order to support existing LTE sidelink operations in mode 4 in a same manner when under NR Uu control, it is proposed that both common NR RRC (e.g. via a new NR-SIBx) and dedicated NR RRC signalling should be supported.

Proposal 2: It is proposed to adopt DCI-based activation/release of LTE sidelink SPS due to benefits in spec impact and performance (including latency) over the RRC-based method.
Proposal 3: Capability reporting to NR gNB of minimum timeframe needed (e.g. x ms) for signalling exchange from UE-internal NR module to the LTE module as part of UE capability signalling should be supported.
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