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1 Introduction
In RAN2#105bis, RAN2 has reached some agreements related to early measurement configuration in DC/CA enhancement.

Agreements
1:	NR early measurements can be configured in both NR RRCRelease message and NR system information. 
FFS: Whether there are differences in the configuration that can be provided by RRCRelease and SI.
2:	Introduce some indication about the cell's early measurement support in NR system information.
3: 	To control the duration of UE performing both IDLE and INACTIVE measurements, a single validity timer (similar to measIdleDuration in LTE euCA) is mandatory indicated only in NR RRCRelease message, i.e. not included in NR SIB.
4:	For both IDLE and INACTIVE early measurements, the following IEs can be optionally configured per NR frequency in both NR RRCRelease message and NR SIB:
-	A list of frequencies and optionally cells (similar to measCellList in LTE euCA) the UE is required to perform early measurements. 
-	A cell quality threshold (similar to qualityThreshold in LTE euCA) the UE is required to report the measurement results only for the cells which met the configured thresholds.
FFS: A validity Area (similar to validityArea in LTE euCA) to indicate the list of cells within which UE is required to perform early measurements. If the UE reselects to a cell outside this list, the early measurements are no longer required (same as timer expiry).
	o	If it is absent, the UE will not have area limitation of early measurements. 
For SSB based measurements:
5:	For both IDLE and INACTIVE early measurements, SSB frequencies to be measured can be located out of sync raster
6: 	For both IDLE and INACTIVE early measurements, RSRP and RSRQ can be configured as cell and beam measurement quantity. 
7: 	For both IDLE and INACTIVE early measurements, the configuration parameters provided per SSB frequency follow the same principles as those provided in SIB2/4 for the purposes of Idle/Inactive mobility. (Details differences can be discussed at stage 3 level)
8: 	As LTE euCA, cell / beam SINR is not introduced as measurement quantity in NR early measurement configuration in Rel-16.
For SSB based beam level measurement configurations:
9	The UE is required to report the beam with the highest measurement quantity
FFS: Whether additional beams can be reported.
10: For both IDLE and INACTIVE early measurements, the UE can be configured with one of the 3 beam reporting types
1)	No beam reporting; 
2)	Only beam identifier 
3)	Both beam identifier and quantity 
FFS: Whether to support CSI-RS based NR early measurements
11: LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS


In this paper, we continue the discussion on early measurement configuration. In this revision, we focus on CSI-RS measurement configuration for early measurement reporting.


2 Discussion
In RAN2#105bis, it is discussed that whether CSI-RS measurement should be supported in early measurement. It seems that the only use case to support CSI-RS early measurement is for the “SCell without SSB” use case. However, we are not convinced that this “SCell without SSB” is common use case. We understand it is only used while the some network does not enough bandwidth to put SSB in a SCell carrier. To our understating, there is no deployment of “SCell without SSB” in REL-15. Even if we have some use case for “SCell without SSB”, it is not essential to have CSI-RS measurement also in IDLE/INACTIVE just to support this rare scenario.  
 
Observation 1: CSI-RS early measurement is only useful for “SCell with SSB” deployment, which is not a common scenario. 

The configuration of CSI-RS is quite flexible. The measurement bandwidth of CSI-RS resource could be as long as 264 PRB, which is equivalent to 48.24 MHz in 15 KHz SCS (It will be an impractical 771.840MHz in case of 240KHz SCS). 

CSI-RS-CellMobility ::=    SEQUENCE {
    cellId                     PhysCellId,
    csi-rs-MeasurementBW   SEQUENCE {
        nrofPRBs               ENUMERATED { size24, size48, size96, size192, size264},
        startPRB               INTEGER(0..2169)
    },
    density                    ENUMERATED {d1,d3}               OPTIONAL,   -- Need R
    csi-rs-ResourceList-Mobility  SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesRRM)) OF CSI-RS-Resource-Mobility
}

Unlike the SSB signal, which has only 20 PRB and appear in a regular basis. There is no doubt that the CSI-RS measurement is much more power consuming. And this clearly violate the objectives of early measurement according to the WI [2].

1. Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode
· The impacts on UE power consumption should be minimized
· The LTE Rel-15 euCA work should be utilized, when applicable


Observation 2: CSI-RS based NR measurements are quite power consuming, which violating the objectives in the DC/CA enhancement WI.

RAN2 has also decided to use the configuration in SIB2/SIB4 as much as possible for SSB based early measurement. The CSI-RS measurement is not used in IDLE/INACTIVE currently. Considering the configuration size of CSI-RS measurement, we also don’t know whether it is suitable to have CSI-RS configuration broadcasted in system information. To introduce CSI-RS in IDLE/INACTIVE complicate the specifications and the justification for this new UE behaviour is unknown. 

Observation 3: The signalling overhead of CSI-RS measurement is higher than SSB, which is not suitable to be broadcasted in system information.

Furthermore, CSI-RS is not a standalone RS. It cannot be used for cell search purpose, and a UE needs an associated SSB for the CSI-RS measurement. The UE has to measure SSB first to get the cell timing and frame boundary of a cell than it can perform the CSI-RS measurement. The overall procedure is quite complicate in UE implementation and RAN4 is still discussing the corresponding RRM requirement in CONNECTED mode. In IDLE/INACTIVE mode, the target cell is just a “candidate” SCell and there is no guarantee that the NW will configure this SCell after entering CONNECTED mode. There is no clear justification to have this complicate 2-step SSB+CSI-RS measurement in IDLE/INACTIVE mode. 
 
Observation 4: CSI-RS is not a standalone reference signal. The UE has to measure associated SSB first and then the CSI-RS RS. This 2-step measurement highly increases UE complexity.

In summary, introducing CSI-RS for early measurements will increase UE power consumption and bring unnecessary complexity in the specification without clear benefit. We think that SSB based early measurements are sufficient. Therefore, we propose not to support CSI-RS early measurement in Rel-16. 

Proposal 1: The CSI-RS based NR early measurements is not supported in Rel-16.

3 Conclusions	
Base on the discussion in section 2, we the following observations and proposals: 

Observation 1: CSI-RS early measurement is only useful for “SCell with SSB” deployment, which is not a common scenario. 

Observation 2: CSI-RS based NR measurements are quite power consuming, which violating the objectives in the DC/CA enhancement WI.

Observation 3: The signalling overhead of CSI-RS measurement is higher than SSB, which is not suitable to be broadcasted in system information.

Observation 4: CSI-RS is not a standalone reference signal. The UE has to measure associated SSB first and then the CSI-RS RS. This 2-step measurement highly increases UE complexity.

Proposal 1: The CSI-RS based NR early measurements is not supported in Rel-16.
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