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1. Introduction
In last RAN4 #97e meeting, we had some agreement of RSSI measurement for NR-U in WF [1], duplicated as below,
	Measurement Requirements: RSSI
· Scheduling restrictions – 1 symbol before the first/after the last RSSI measurement symbol
· It is not necessary to include the restriction on 1 data symbol before the first RSSI measurement symbol configured by RMTC, and 1 data symbol after the last RSSI measurement symbol configured by RMTC
· FFS: need to clarify the reference timing for intra-frequency RSSI/CO measurements in unlicensed spectrum
· Scheduling restrictions – further clarification in TS 38.133
· Add clarification for UL scheduling restriction as “The UE is not expected to transmit PUCCH/PUSCH/SRS on the UL symbols which are overlapping in time with the RSSI measurement symbols configured by RMTC”



In this contribution we discuss the scenarios for the reference timing availability in DRX and with-MG cases for NR-U UE Tx timing requirement.
2. Reference timing for intra-frequency RSSI/CO measurements
In last meeting email discussion summary [R4-2017275], moderator raised some other questions associated with the reference timing for intra-frequency RSSI/CO measurement, as duplicated below,
To further discuss the issue on the reference timing for RSSI/CO measurements, please answer the questions:
· Q1: do we really need to clarify this in the spec or state the RAN4 assumption in the WF?
· Q2: what is the difference compared e.g. to how MGs are configured?
· Q3: can the “serving cell” in Qualcomm’s proposal be any serving cell, e.g., PCell, SCell, or PSCell?
· Q4: should it be linked to the reference timing for pTAG and sTAG?
We would mainly focus on the Q3 about the reference time to apply the RMTC. In RAN2 NR TS38.331, it was defined that,
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And in RAN2 LTE TS36.133, it was defined that,
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Based on the RAN2 definition, no matter the RMTC is configured from LTE or from NR, the reference timing to apply the RMTC is always based on PCell timing. However, from UE perspective, we think it would be necessary consider it from RAN4. In RAN4 we have NR-U requirement based on scenario A/B/C. 
Regarding scenario A (Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)), PCell could configure the RMTC to UE for NR-U RSSI measurement, and it makes sense to use PCell as a reference timing to apply the RMTC. 
Regarding scenario B (Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)), if LTE PCell configures the RMTC to UE for NR-U inter-RAT RSSI measurement, it makes sense to use LTE PCell as a reference timing to apply the RMTC. However, if the NR PSCell configures the RMTC to UE for NR-U RSSI measurement, we think it’s more reasonable to use the PSCell timing to apply RMTC at UE, since EN-DC could have asynchronization case. If PSCell timing become unavailable due to CCA (as defined in UE Tx timing requirement), UE is allowed to use any of available activated SCell(s) at the UE in STAG as a new reference cell to apply RMTC.
Regarding scenario C (Stand-alone NR-U), PCell could configure the RMTC to UE for NR-U RSSI measurement, and it makes sense to use PCell as a reference timing to apply the RMTC. However, if PCell timing becomes unavailable due to CCA (as defined in UE Tx timing requirement), UE is allowed to use another active serving cell in PTAG as new reference cell to apply RMTC.
Proposal 1:
In scenario A, PCell timing is used as reference timing to apply the RMTC.
In scenario B, if LTE PCell configures RMTC to UE, PCell timing is used as reference timing to apply this RMTC; otherwise, if NR-U PSCell configures RMTC to UE, PSCell timing is used as reference timing to apply the RMTC and when PSCell timing becomes unavailable due to CCA (as defined in UE Tx timing requirement), UE is allowed to use any of available activated SCell(s) at the UE in STAG as a new reference cell to apply RMTC.
In scenario C, PCell timing is used as reference timing to apply the RMTC, and when PCell timing becomes unavailable due to CCA (as defined in UE Tx timing requirement), UE is allowed to use another active serving cell in PTAG as new reference cell to apply RMTC.
We think the above proposal 1 may not be necessary to capture in RAN4 spec, but the reference cell to apply RMTC shall be revised in RAN2 spec, especially for scenario B.
Proposal 2:
Send LS to RAN2 to clarify that if RMTC is configured by NR-U PSCell, the PSCell timing (SFN/subframe) is used to apply the RMTC at UE. 
3. Draft LS to RAN2
In RAN2 TS 38.331, the reference cell to apply the RMTC is defined as below,
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However, after the discussion in RAN4, RAN4 agrees that if in EN-DC NR-U PSCell configures RMTC to UE, it makes more sense to use PSCell timing (SFN/subframe) to apply RMTC at UE. RAN4 sincerely requests RAN2 to reflect this agreement in RAN2 spec unless any issue has been identified.
4. Conclusion
In this contribution we discuss the scenarios for the reference timing availability in DRX and with-MG cases for NR-U UE Tx timing requirement.
Proposal 1:
In scenario A, PCell timing is used as reference timing to apply the RMTC.
In scenario B, if LTE PCell configures RMTC to UE, PCell timing is used as reference timing to apply this RMTC; otherwise, if NR-U PSCell configures RMTC to UE, PSCell timing is used as reference timing to apply the RMTC and when PSCell timing becomes unavailable due to CCA (as defined in UE Tx timing requirement), UE is allowed to use any of available activated SCell(s) at the UE in STAG as a new reference cell to apply RMTC.
In scenario C, PCell timing is used as reference timing to apply the RMTC, and when PCell timing becomes unavailable due to CCA (as defined in UE Tx timing requirement), UE is allowed to use another active serving cell in PTAG as new reference cell to apply RMTC.
Proposal 2:
Send LS to RAN2 to clarify that if RMTC is configured by NR-U PSCell, the PSCell timing (SFN/subframe) is used to apply the RMTC at UE. 
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5.5.2.10a  RSSI measurement timing configuration

The UE shall setup the RSSI measurement timing configuration (RMTC) in accordance with the received rmtc-
Periodicity and, if configured, with rmtc-SubframeOffset i.e. the first symbol of each RMTC occasion occurs at first

symbol of an SFN and subframe of the PCell meeting the following condition:
SFN mod T = FLOOR (rmtc-SubframeOffset/10);
subframe = rmtc-SubframeOffset mod 10;

with T = rmtc-Periodicity/10;
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The UE shall setup the RSSI measurement timing configuration (RMTC) in accordance with the received rmtc-
Periodicity and, if configured, with rmtc-SubframeOffset i.e. the first symbol of each RMTC occasion occurs at first
symbol of an SFN and subframe of the PCell meeting the following condition:

SFN mod T = FLOOR (rmtc-SubframeOffset/10);
subframe = rmtc-SubframeOffset mod 10;
with T = rmtc-Periodicity/10;

On the frequency configured by rmtc-Frequency, the UE shall not consider RSSI measurements outside the configured
RMTC occasion which lasts for measDuration for RSSI and channel occupancy measurements.

The UE derives the RSSI measurement duration from a combination of measDurationSymbols and ref-SCS-CP. At least
for RSSI measurement confined within the active DL BWP, the UE performs RSSI measurement using the numerology
of the active DL BWP during the derived measurement duration. Otherwise, the numerology used by the UE for
measurements is up to UE implementation.
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For inter-RAT NR measurements, the UE shall setup the RMTC in accordance with the received rmtc-PeriodicityNR,
and, if configured, with rmtc-SubframeOffsetNR, i.e. the first symbol of each RMTC occasion occurs at first symbol of
an SFN and subframe of the PCell meeting the following condition:

SFN mod 7= FLOOR(rmtc-SubframeOfjsetNR/10);
subframe = rmtc-SubframeQffsetNR mod 10;

with T'= rmtc-PeriodicityNR/10;




