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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK36][bookmark: _Ref129681832]In RAN2#113bis-e, an LS[1] was sent to RAN1 asking for the clarification on frequency of random generation of rmtc-SubframeOffset if rmtc-SubframeOffset is not configured in the RMTC-Config-r16. In the tdoc, we discuss the pro and cons of all the alternatives and provide our opinions on it.
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The RSSI measurement had been introduced in LTE-LAA to measure the interference from co-channel deployment devices. The measurement is performed according to the RSSI measurement timing configuraton (RMTC), which consists of rmtc-Period, rmtc-SubframeOffset and measDuration. For inter-frequency measurements, the field of rmtc-SubframeOffset is optional present and if it is not configured, the UE chooses a random value as rmtc-SubframeOffset for measDuration which shall be selected to be between 0 and the configured rmtc-Period with equal probability.[bookmark: _Toc20486931][bookmark: _Toc29342223][bookmark: _Toc29343362][bookmark: _Toc36566614][bookmark: _Toc36810028][bookmark: _Toc36846392][bookmark: _Toc36939045][bookmark: _Toc37082025][bookmark: _Toc46480652][bookmark: _Toc46481886][bookmark: _Toc46483120][bookmark: _Toc67996926]TS36.331 v16.4.0 [2]
5.5.2.11	RSSI measurement timing configuration
[bookmark: OLE_LINK141][bookmark: OLE_LINK142]The UE shall setup the RSSI measurement timing configuraton (RMTC) in accordance with the received rmtc-Period, rmtc-SubframeOffset if configured otherwise determined by the UE randomly, 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:
….

To our understanding, the text “determined by the UE randomly” in current LTE-LAA specification implies that UE may determine the frequency to generate the rmtc-SubframeOffset by its own implementation as long as equal probability can be ensured. On the other hand, different generation frequency of rmtc-SubframeOffset do not improve the measurement accuracy considering the unpredictable interference in time domain. In NR-U Rel-16, RAN1 decided to inherit RSSI measurement defined in LTE-LAA and extend it for the additional SCS+CP and wider carrier bandwidth. The random generation of rmtc-SubframeOffset should be maintained as that in LTE-LAA.  
So our views on the 2 questions from RAN2 are summarized as below:
Q1: When rmtc-SubframeOffset is not configured, should UE generate the random value per rmtc-Periodicity, or per every reportInterval configured in ReportConfigNR, or upon every RRCReconfiguration message?
Huawei’s view: It can be left for UE implementation without standard impact. 

Q2: Should the potential understanding achieved for Q1 apply to LAA as well?
Huawei’s view: We think current LTE-LAA spec already defined the behavior clearly and can be inherited in section 5.5.2.10a of TS38.331
[bookmark: _Toc60776878][bookmark: _Toc68014818]Proposal 1: How frequently the random rmtc-SubframeOffset is generated can be left for UE implementation. The text proposal is in TP#1.
---------------------------------- Start of TP #1 for TS38.331v16.5.0 [3]---------------------------------------------
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 if configured otherwise determined by the UE randomly i.e. the first symbol of each RMTC occasion occurs at first symbol of an SFN and subframe of the NR SpCell 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.
---------------------------------End of TP #1-----------------------------------------------------------------------------

For inter-frequency measurements, the field of rmtc-SubframeOffset is optional present and if it is not configured, the UE chooses a random value according to RAN2 specification [2]. However, according to RAN4 specification [4][5], the RSSI measurement duration and the measurement gap should be aligned, and entire RSSI measurement duration should be contained in the measurement gap. If the measurement gap is configured and rmtc-SubframeOffset is not configured for inter frequency RSSI measurement, UE cannot ensure the randomly generated measurement duration locates within the measurement gap. So it would be better to restrict the use of random generation of rmtc-SubframeOffset only when measurement gap is not configured. 
Proposal 2: For inter frequency RSSI measurement, rmtc-SubframeOffset should be configured if measurement gap is configured. The corresponding text proposal is in TP#2.
---------------------------------- Start of TP #2 for TS38.331v16.5.0 [3] --------------------------------------------
6.3.2	Radio resource control information elements
****Unchanged text omitted****
	RMTC-Config field descriptions

	measDurationSymbols
Number of consecutive symbols for which the Physical Layer reports samples of RSSI (see TS 38.215 [9], clause 5.1.21). Value sym1 corresponds to one symbol, sym14or12 corresponds to 14 symbols of the reference numerology for NCP and 12 symbols for ECP, and so on.

	ref-SCS-CP
Indicates a reference subcarrier spacing and cyclic prefix to be used for RSSI measurements (see TS 38.215 [9]). Value kHz15 corresponds to 15kHz, kHz30 corresponds to 30 kHz, value kHz60-NCP corresponds to 60 kHz using normal cyclic prefix (NCP), and kHz60-ECP corresponds to 60 kHz using extended cyclic prefix (ECP).

	rmtc-Frequency
Indicates the center frequency of the measured bandwidth (see TS 38. 215 [9], clause 5.1.21).

	rmtc-Periodicity
Indicates the RSSI measurement timing configuration (RMTC) periodicity (see TS 38.215 [9], clause 5.1.21).

	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, the UE chooses a random value as rmtc-SubframeOffset for measDurationSymbols which shall be selected to be between 0 and the configured rmtc-Periodicity with equal probability. If measurement gap for inter frequency measurement is configured, UE should be configured with rmtc-SubframeOffset.


****Unchanged text omitted****
---------------------------------End of TP #2-----------------------------------------------------------------------------

Conclusions
In this tdoc, we discussed the frequency of random generation of rmtc-SubframeOffset if rmtc-SubframeOffset is not configured and had following proposals.
Proposal 1: How frequently the random rmtc-SubframeOffset is generated can be left for UE implementation. The text proposal is in TP#1.
Proposal 2: For inter frequency RSSI measurement, rmtc-SubframeOffset should be configured if measurement gap is configured. The corresponding text proposal is in TP#2.
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