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1	Introduction
In this contribution, we bring up maintenance issues for RRM and RLM.
[bookmark: _Ref178064866]2	Discussion
2.1	RRM
2.1.1	Clarifications on SS-RSSI definition
The current description of the SS-RSSI measurement definition in [1] is unclear. Also, it is not aligned with [2]. Both issues relate to the measurement resource definition:
· What higher layer parameters are used to define the slots and OFDM symbols where the UE should measure SS-RSSI?
· What OFDM symbols are used to measure SS-RSSI when there is no higher layer configuration?
The relevant text from the RRC specification [2] is given by
SS-RSSI-Measurement information element
-- ASN1START
-- TAG-SS-RSSI-MEASUREMENT-START

SS-RSSI-Measurement ::=				SEQUENCE {
	measurementSlots					BIT STRING (SIZE(1..80)),
	endSymbol							INTEGER(0..3)
}

-- TAG-SS-RSSI-MEASUREMENT-STOP
-- ASN1STOP

We propose the following clarification in [1]:





>>> Text Proposal for 38.215 Section 5.1.3 >>>
	Definition
	Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR carrier Received Signal Strength Indicator (NR carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for NR Carrier RSSI are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

[bookmark: _GoBack]If indicated by higher-layers, for a half-frame with SS/PBCH blocks the NR Carrier RSSI is measured in slots indicated by the higher layer parameter measurementSlots and in from OFDM symbols of the indicated slots and the OFDM symbols are given by Table 5.1.3-1. 
-	For intra-frequency measurements, NR Carrier RSSI is measured with timing reference corresponding to the serving cell in the frequency layer 
-	For inter-frequency measurements, NR Carrier RSSI is measured with timing reference corresponding to any cell in the target frequency layer
Otherwise, if measurement gap is not used, NR Carrier RSSI is measured from all OFDM symbols within SMTC window duration and, if measurement gap is used, NR Carrier RSSI is measured from all OFDM symbols corresponding to overlapped time span between SMTC window duration and minimum measurement time within the measurement gap.

Table 5.1.3-1: NR Carrier RSSI measurement symbols
	OFDM signal indication
endSymbol
SS-RSSI-MeasurementSymbolConfig
	Symbol indexes

	
	

	0
	{0,1}

	1
	{0,1,2,..,10,11}

	2
	{0,1,2,…, 5}

	3
	{0,1,2,…, 7}




If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, the reference point for the SS-RSRQ shall be the antenna connector of the UE. For frequency range 2, NR Carrier RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch, where the combining for NR Carrier RSSI shall be the same as the one used for SS-RSRP measurements. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRQ value shall not be lower than the corresponding SS-RSRQ of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency,
RRC_INACTIVE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


>>> End text Proposal >>>
2.1.2	C-DRX and CSI-RS
In RAN1 #90, it was discussed whether the UE may assume that the CSI-RS resources configured for L3 mobility are present outside the active time. In RAN1 #91, the following two alternatives were identified:
· Alt 1: UE assumes that the periodicity of CSI-RS resources before entering C-DRX mode is kept during C-DRX mode, and it is up to UE implementation that UE measures CSI-RS resources of neighbour cell even outside active time.
· Alt 2: Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.
RAN1 has already agreed that the UE is not required to perform measurements outside the active time. For us, it is unclear what the UEs would use the CSI-RS resources for L3 mobility for outside the active periods. The UEs would anyway have to wake up during the active periods to monitor the PDCCH occasions. Then it would be very efficient to perform the measurements on CSI-RS for L3 mobility during this period as well. There does not seem to be any motivation to also perform these measurements outside the active periods. Since the UE will not use the CSI-RS resources, we propose
1. [bookmark: _Toc510812287][bookmark: _Toc506574173][bookmark: _Toc513703981][bookmark: _Toc521573236]Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.
2.2	RLM
2.2.1	RLM based on CSI-RS during C-DRX
Radio link monitoring in C-DRX is described in [3]:
Extract from 38.213, section 5:
In DRX mode operation, the physical layer in the UE assesses once per indication period the radio link quality, evaluated over the previous time period defined in [10, TS 38.133], against thresholds (Qout and Qin) provided by higher layer parameter rlmInSyncOutOfSyncThreshold. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and the DRX period.

In DRX, the UE is not required to provide indications more often than once during every DRX period. This relaxation has been introduced so that the UE can switch off parts of its hardware outside the ON durations in DRX. 
The UE may be configured to use CSI-RS to perform RLM. As all CSI-RSs are UE-specifically configured, the NW activates them when they are needed. For RLM, it is thus sufficient if the NW transmits the CSI-RS when the UE is assessing the radio link quality. For DRX, this would mean during the ON periods. Clearly, by turning off the CSI-RS when it is not needed would reduce resource consumption in the NW. Hence. We propose
[bookmark: _Toc506470608][bookmark: _Toc510813817][bookmark: _Toc513711677][bookmark: _Toc521573237]A UE in DRX may NOT assume that a CSI-RS resource used for radio link monitoring is present outside the active time.
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Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.
Proposal 2	A UE in DRX may NOT assume that a CSI-RS resource used for radio link monitoring is present outside the active time.
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