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 Introduction
In Rel-16 NR-U, TS 38.331 defines if rmtc-SubframeOffset is not configured, the UE chooses a random value. But it’s not clear if this random value generation is performed per rmtc-Periodicity, or per every reportInterval configured in ReportConfigNR, or upon every RRCReconfiguration message. Thus RAN2 sent an LS [1] in last RAN2 e-meeting to RAN1 for requesting RAN1’s understanding on this issue. In this contribution, we provide our views on the random value generation for rmtc-SubframeOffset. We also prepare a draft reply LS in companion contribution [2].
[bookmark: _GoBack] Discussion 
For RSSI measurement in Rel-16 NR-U, a total of five high-layer parameters including rmtc-Periodicity, rmtc-SubframeOffset, measDurationSymbols, rmtc-Frequency and ref-SCS-CP are specified. Among them, rmtc-SubframeOffset is an optional parameter, while others are mandatory configuration parameters. During Rel-16 NR-U WI phase, RAN1 only agreed that the value range for rmtc-SubframeOffset is the same as for LTE-LAA, i.e from 0 to 639 ms, but has no discussion and agreement on how to generate a random value for RMTC subframe offset if rmtc-SubframeOffset is not configured.
	Agreement in RAN1 #100-e, Feb 2020:
Keep value range for rmtc-Period-r16 and rmtc-SubframeOffset-r16 the same as for LTE-LAA.


In NR spec TS 38.331, RAN2 followed the same description as LTE LAA that if rmtc-SubframeOffset is not configured, UE will choose a random value. The description in LTE LAA is derived from the agreements reached in RAN1 #83 meeting in November 2015.
[image: ]
	Agreements in RAN1 #83, November 2015:
· Parameter “Subframe offset for UE reported RSSI measurement duration” is made optionally configurable for inter-frequency measurement
· When the parameter is configured
· UE measures according to the configured offset
· When the parameter is not configured
· For inter-frequency measurements, UE [should be allowed to flexibly] chooses a random starting offset for “RSSI measurement duration” 



Due to inter-frequency measurements with measurement gap related restrictions (the max gap is 6 ms in LTE/NR), if RSSI measurement duration is configured to be strictly periodic, the measurement duration is likely to overlap with a periodic transmission (e.g. DRS in LTE LAA, or SSB/Discovery burst in NR-U) that is also within the gap on a measured carrier. Although the measured carrier may have a low load, the RSSI measurement result on the carrier may be very high if the measurement duration overlaps with a periodic transmission. Then the carrier with low load but higher RSSI will be misreported. If above happens, RSSI measurements cannot be reliably used for carrier selection. Therefore, for inter-frequency measurements, it should support UE flexibility for measurement timing. When rmtc-SubframeOffset is not configured, the UE can choose a random value to avoid invariably overlap between the measurement duration and a periodic transmission.
If the UE generates the random value per every reportInterval configured in ReportConfigNR or upon every RRCReconfiguration message, the benefits brought by the timing randomization will be greatly reduced. For former, the maximum duration of reportInterval is 30 minutes. If generating the random value per every reportInterval, the averaged and reported RSSI measurement results in the whole 30 minutes may be invalid. For latter, it will cause the RSSI measurement results to be invalid for a longer time until next RRC reconfiguration message is received. Both of per every reportInterval or upon every RRCReconfiguration message are too long to generate random values, which will greatly weakens the original intention of introducing timing randomization. Therefore, for inter-frequency measurement, when rmtc-SubframeOffset is not configured, we think UE should generate a random value per every rmtc-Periodicity.
Proposal 1: For inter-frequency measurement, when rmtc-SubframeOffset is not configured, UE should generate the random value per every rmtc-Periodicity.
Proposal 2: The same understanding for the random value generation of rmtc-SubframeOffset should be applied to LTE LAA as well.
 Conclusion
In this contribution, we discuss the random value generation for rmtc-SubframeOffset in NR-U RSSI measurement and have the following proposals.
Proposal 1: For inter-frequency measurement, when rmtc-SubframeOffset is not configured, UE should generate the random value per every rmtc-Periodicity.
Proposal 2: The same understanding for the random value generation of rmtc-SubframeOffset should be applied to LTE LAA as well.
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rmtc-SubframeOffset

Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency (see TS 38.215 [9], clause 5.1.21). For inter-frequency measurements, this
field is optional present and if it is not configured, bs rmtc-SubframeOffset for measDurationSymbols which shall be selected to be between 0
and the configured rmtc-Periodicity with equal probability.





