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1. Introduction
In RAN4#92 the following agreements were made for RRM requirements for Rel-16 URLLC WI:
	Agreement: There is no need for the new BLER pair and PDCCH transmission parameter for RLM and BFD for URLLC.
Agreement: The current RRM requirements do not need to be updated for low latency for URLLC.
Agreement: There is no RRM impact for Rel-16 eURLLC.



The work plan for RRM part was agreed as follows [1]:
	RRM Core part
· RAN4#92
· Discuss the need for new RLM requirements to support high reliability, and send LS to other WGs if needed
· Identify the other impacted RRM requirements for URLLC/eURLLC
· RAN4#92BIS
· Decide whether mechanism to prevent RLF for URLLC service is needed
· If needed, discuss the detailed solution of the mechanism (if it is agreed to be introduced)
· RAN4#93
· Finalize the solution of the mechanism (if agreed to be introduced) 
· Draft initial CRs for the mechanism (if agreed to be introduced)
· RAN4#94
· Approve final CRs on the mechanism (if agreed to be introduced)
RRM Performance part
· Work for Performance part will depend on the conclusion from the Core part.



In this contribution we provide our views on preventing RLF for URLLC. 

2. Discussion
In RAN4#92 it was agreed that a 2nd BLER pair would not be necessary and suitable for URLLC service. It was agreed to study the necessity of preventing out-of-sync and radio link failure for URLLC. In order to improve the reliability of URLLC service, an early indication to the network when SNR conditions are deteriorating would be very beneficial for the network to trigger additional measurements on neighbor cells, other frequency bands in order to switch to another cell or band prior to detecting out-of-sync. 
Proposal #1: Introduce early out-of-sync detection at UE for URLLC to prevent out-of-sync and radio link failure
The early out-of-sync detection could be based on different hypothetical PDCCH parameters than for out-of-sync. In Table 2 we provide a recommendation for PDCCH transmission parameters for early out-of-sync detection. 
Table 2: PDCCH transmission parameters for early out-of-sync
	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (MHz)
	24

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



With the above recommended parameters for early out-of-sync detection, early out of sync would be detected at SINR 4dB higher than out-of-sync and would give the network sufficient time to trigger additional measurements or switch to other cells or frequency bands. 
We also need to discuss the evaluation period for early out-of-sync detection. 
Proposal #2: RAN4 further discusses hypothetical PDCCH parameters, target BLER and evaluation period for early out-of-sync detection
When the network receives an early out-of-sync indication from the UE, the network could boost the power of RS for RLM in order to recover out of early out-of-sync.
Proposal #3: When early out-of-sync indicated by UE, network shall boost power of RS for RLM in order to recover
Currently when UE detects out-of-sync, it doesn’t send any indication to the network. It starts timer T310 and when the timer expires with no in-sync detection, the UE declares radio link failure by stopping uplink transmission. Hence, a signaling to the network is necessary to indicate when early out-of-sync is detected so that the network can initiate additional measurements or switch to prevent out-of-sync and eventual radio link failure.
[bookmark: _GoBack]Proposal #4: Introduce signaling for UE to indicate early out-of-sync to network.
3. Conclusion
In this paper we present the motivation for early out-of-sync detection to prevent radio link failure for URLLC. Our proposals are summarized as follows:
Proposal #1: Introduce early out-of-sync detection at UE for URLLC to prevent out-of-sync and radio link failure
Proposal #2: RAN4 further discusses hypothetical PDCCH parameters, target BLER and evaluation period for early out-of-sync detection
Proposal #3: When early out-of-sync indicated by UE, network shall boost power of RS for RLM in order to recover
Proposal #4: Introduce signaling for UE to indicate early out-of-sync to network.
4. Reference
[1]. R4-1910025, “Work plan for eURLLC RRM”, Huawei, HiSilicon


