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Introduction
In RAN2 NR AdHoc#2, in Qingdao, the following has been agreed concerning cell quality derivation:
Agreement
1	Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold.

At the end of the meeting, the following email discussion was triggered to capture RRM related agreements in a Text Proposal (TP) to 38.331, including the abovementioned agreement and other ones:
[NR-AH2#xx][NR/RRM] TP on RRM (Ericsson)
	TP in R2-1707289 to be updated based on agreements from this meeting to be used as initial input and then progressed by email.
	Intended outcome: Agreeable TP to be submitted to next meeting
	Deadline:  Thursday 2017-08-03 

This paper addresses some remaining open issues that have been identified during that process, in particular, the ones related to cell quality derivation.
[bookmark: _Ref178064866]Discussion
Cell quality derivation of PCell and SCell
In both LTE and NR, the MeasConfig provided to the UE informs the UE of, amongst other things, the measurement objects, reporting configuration, quantity configuration. The UE could be configured with multiple measurement objects corresponding to the carrier associated with that measurement object. In the CA (Carrier Aggregation) or DC (Dual Connectivity) case, the UE will be configured with one PCell and possibly one or more SCells.
In LTE, a cell-specific reference signal (CRS) is used to derive cell measurement results (RSRP, RSRQ and/or SINR). Regardless of the events that could be configured, upon receiving a measurement configuration, the UE shall perform cell measurement results for the PCell and the configured SCells based on the cell-specific RS in those configured frequencies. According to 36.331:
 The UE shall:
1>	whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell as follows:
…
In LTE, an RRC_CONNECTED UE shall perform RSRP and RSRQ measurements for each serving cell (i.e. PCell and all configured SCells)

In RAN2 AdHoc NR #2, in Qingdao, it has also been agreed for NR, as in LTE, that:
Agreements
…
5: For event triggered reporting:
•	PCell and SCells cell quality are always included in the measurement report
…

It is straightforward to say that a direct consequence of that agreement is that an RRC_CONNNECTED UE in NR shall also perform measurements for PCell and configured SCells. The exact trigger quantities require input from RAN1 and/or RAN4.
1. [bookmark: _Toc489436667]An RRC_CONNECTED UE shall perform measurements for each serving cell (i.e. PCell and configured SCells). FFS Exact trigger quantities (e.g. RSRP, RSRQ, SINR, etc.) requires further input from RAN1 and/or RAN4.

In NR, it has been agreed that cell measurements results can either be configured by the network to be performed based on SS Block-based reference signal(s) (e.g. NR-SSS) or CSI-RS. Based on a previous agreement, different events (A1, A2, etc.) can be configured with different RS Type(s). Hence, for example, some events can be configured based on CSI-RS, while other events could be configured based on SS-Block signal(s). In another example, the same event type (e.g. A1) can be linked to the same measurement object but, thanks to different measurement IDs, one can be configured for SS-based while the other for CSI-RS.
Considering that flexibility regarding the RS Type configuration, a remaining question to be addressed by RAN2 is based on what RS type shall the UE perform serving cell measurements. One possibility requiring less standardization effort would be to define in the specifications that the UE shall perform serving cell measurements results for all RS Types (i.e. SS Block and CSI-RS) and for all possible trigger quantities (e.g. RSRP, RSRQ, SINR or equivalent ones). Despite its apparent simplicity, measuring both RS types for the PCell and all configured SCells could represent unnecessary burden on the UE, especially considering that some of these measurements may not be required, depending on the events that the network have configured and the RS Types associated to these configured events.
A first very natural step to limit the amount of unnecessary measurements performed by the UE, would be to only measure the serving cell only based on the RS Type necessary to possibly trigger configured events associated to configured measurement IDs. For example, if the network links only a single reportConfig with even A1 (serving becomes better than absolute threshold) and RS Type set to SS Block to a given measurement object via a measurement Id, the UE would only use the SS Block to perform measurement for that particular serving cell, unless configured otherwise by the network (for other purposes). Regardless which events are configured, the UE is supported to report the quality of the PCell and SCells and, in this example, depending on the measurement object / measurement ids that are configured, it has to be defined which RS Type should be used to perform the measurements for the remaining serving cells. A similar uncertainty occurs where the UE is configured with an A4 events, triggered based on the quality of neighbour cells. Therefore, it seems that a reasonable balance between flexibility and simplicity would be to enable the network to configure the UE with the RS Type associated to the serving cell measurements (PCell and SCell(s)) that the UE shall perform. And, as RS Types can be defined per reportConfig, it seems also natural that different RS Types could be used to derive different serving cells (i.e. different PCells and SCells). 
1. [bookmark: _GoBack]Network can configure an RRC_CONNECTED UE to perform serving cell measurements (PCell and each configured SCell) possibly based on different RS Types.
One potential usage of that configuration is when the network wants to trigger SCell events based on the quality of narrow beams, as these would be mainly used to beamform data channels, while for the PCell, robustness is more important i.e. SS Block based, if beamformed with wider beamforming, would be suitable. Hence, a possible configuration could be that the network configures SS Block measurements for the PCell and CSI-RS measurements for the SCells. It also seems quite natural that some events are associated to PCell while others are associated to SCells, while these can also define different RS Types e.g. CSI-RS or SS Block. 
Cell quality derivation per RS Type
In RAN2#98, it has been agreed that cell quality derivation parameters are configured per measurement object:
Agreements
-	N (used in cell quality derivation) is configured per carrier.
FFS Whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.

Hence, for measurement to be performed for a given carrier frequency, the same parameters shall be applied by the UE. At the moment the agreement was made, N was the only parameters defined, although in RAN2 NR ADHoc#2 it was also agreed that an absolute threshold is used to define good beams to be averaged with the best beam. Hence, it seems very natural to agree on the following:
1. The absolute threshold to define “good” beams i.e. the beams to be averaged with the best beam (in total, up to N shall be averaged) can be configured per measurement object.

A consequence of the agreed configuration is that all cell measurement results associated to the same carrier frequency shall follow the same parameters. One of the main benefits of that is the fact that the serving gNodeB does not have to provide parameters per cell, which facilitates the UE to perform measurements of unknown neighbour cells.
According to the current agreements, the same cell quality parameters shall be applied for events associated to the same carrier frequency.
However, one of the reasons the network may want to use different cell quality derivation parameters is related to the usage of narrow or wide beamforming. As narrow beamforming will most likely be applicable for higher frequencies, and wider beamforming for lower frequencies, as a general, the configuration per carrier frequency is sufficient. However, even for the same carrier frequency, the network can transmit different RS Types with different beamforming e.g. SS Block transmitted in wide beams and CSI-RS transmitted in narrow beams. Hence, it seems natural that the network can at least have some level of flexibility to set these differently depending on the RS Type.
Network may want to apply different cell quality derivation parameters for measurements performed on wide and/or narrow beamformed signals.
1. The network can configure cell quality derivation per RS Type. FFS Discuss how that can be configured e.g. reportConfig, measObject, etc.

Configuration of Cell quality derivation parameters
A remaining open question is how these parameters can be configured. Following the RAN2 agreement that cell quality derivation parameters are at least primarily defined per carrier frequency, our understanding is that these parameters should be defined in the measObjectNR IE. 
For the configuration of serving cells measurements, i.e. how to configure which RS Type the UE shall use to perform cell for PCell and SCell(s), RAN2 should discuss different alternatives. One possibility is to explicitly configure that as part of the MeasObject. In the measObject case, the UE could follow that instruction per frequency (e.g. the frequency of the PCell and the frequencies for the configures SCell) however, additional measurements based on the other RS type might be required, depending on the events / measurement ids that were also configured, possibly based on a different RS for the same measurement object. 
Another possibility is to configure serving cell measurements in reportConfig. In that case, an already existing RS Type could be used by the Ue to indicate which RS Type shall be used to perform serving cell measurements. On the other hand, as some events may not be associated to serving cells, it would have to be clarified which RS Type the UE would use in that.
1. Discuss how to configure the RS Type for serving cell (PCell and SCell(s)) measurement results (e.g. MeasObject, ReportConfig or MeasConfig)
For the configuration of cell quality derivation parameters that can be differentiated per RS Type, a natural placeholder is the reportConfig. However, should be further discussed what exact configuration should be allowed. One possibility is to define a very granular configuration where specific offsets for N and for the absolute could be defined. Such a flexibility may not be required, so an alternative could be to enable or disable some events to perform the cell quality measurement based on an average (e.g. the indicated events could set N=1 regardless the configuration provided in the MeasObject).

