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1 Introduction
In this contribution the measurement threshold when different UE power classes is discussed. More in particular a mixed deployment is discussed where there is the default 23 dBm (PC3) UE, and either a lower power class UE (e.g. 14 dBm) or a higher power class UE (e.g. PC2 26 dBm). It is assumed that the network is deployed for the default 23 dBm UE, i.e. 23 dBm UEs enjoy a continuous frequency layer coverage. It should be noted that in case concrete configuration examples are discussed in this contribution, it is not the intention to restrict any particular network configuration/deployment.
2 Discussion
Pcompensation and UE power class
The UE determines the cell suitability based on downlink measurements. But the maximum power of the UE in the uplink is also taken into account in the cell suitability, i.e. via the Pcompensation factor including the maximum configured uplink power in the cell (p-Max) and the UE power class. When additionalPmax is not used the Pcompensation factor is defined as:

Pcompensation = max(p-Max –PPowerClass, 0) (dB)
When the UE is a lower power class UE compared to the default UE, and the network is deployed for the default UE, then the lower power class UE may experience reduced cell suitability, i.e. reduced/spotty cell coverage. The intention of the Pcompensation factor is to prevent a low power class UE to camp on the cell when it’s maximum uplink transmission power is not sufficient to access the cell. To avoid unnecessary access attempt and potential interference caused by such UE, the UE may find the cell not suitable to camp on when the UE power class is below the maximum output power of the cell (p-Max). 
For example when the cell is deployed and configured for the default power class PC3 (23 dBm) then a low power class UE (e.g. 14 dBm) would receive a 9 dB penalty for the cell selection criteria of the cell suitability, i.e. the cell becomes “9 dB smaller” for the low power class UE because that UE has reduced uplink capabilities:
Pcompensation = max(23 –14, 0) = 9 dB
A default UE (23 dBm) or higher power class UE experiences a 0 dB compensation factor: 

Pcompensation = max(23 –26, 0) = 0 dB
It is possible to give a higher power class UE (e.g. PC2 26 dBm) an advantage over the default power class UE by configuring NS parameters for such UEs. For example when an additionalPmax of 26 dBm is configured in the cell, the 26 dBm UE will be allowed to use up to 26 dBm uplink power (when needed), but also experience 3 dB better coverage/larger cell. Such configuration can be used to improve the UE performance at the cell border (e.g. make it more robust), or to increase indoor penetration: 
Pcompensation 
= max(p-Max –PPowerClass, 0) – (min(additionalPmax, PPowerClass) – min(p-Max, PPowerClass)) 
= max(23-26, 0) – (min(26, 26) – min(23, 26)) = 0 – (26 – 23) = -3
The use of Pcompensation factor with 14, 23 and 26 dBm UE is exemplified in the figure below: 
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Pcompensation and measurement threshold 
The measurement threshold for intra-frequency measurement (Srxlev > SIntraSearchP) and inter-frequency measurements (Srxlev > SnonIntraSearchP) includes the Pcompensation factor: 
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp
For discussion sake the offsets Qrxlevminoffset and Qoffsettemp are ignored, i.e. these offsets are used in specific scenarios (PLMN selection in roaming scenarios and repeated connection setup failures). So Srxlev is basically: 

Srxlev = Qrxlevmeas – Qrxlevmin– Pcompensation= Qrxlevmeas – (Qrxlevmin + Pcompensation)
The measurement threshold is thus defined as a delta, i.e. number of dBs, above the minimum threshold Qrxlevmin i.e. cell border.
In case the Pcompensation factor has a positive value the UE starts measurement earlier when moving from the centre of the cell towards the cell border (compared to a default powerclass UE). In case the Pcompensation factor has a negative value the measurements are triggered later (compared to a default powerclass UE). The “default” compensation factor, i.e. when additionalPmax is not used, is always positive. The compensation factor when additionalPmax is used can be negative. 
It is assumed that the wanted measurement behaviour of a higher power class UE is to trigger measurements relative to the cell border, i.e. Qrxlevmin, similar as the default UE. This would imply that when the Pcompensation factor is negative the UE shall ignore the compensation factor (i.e. use zero) when determining when to trigger intra-/inter-frequency measurements:

Proposal 1: RAN2 to discuss if, for the measurement rules, the UE shall use Pcompensation is zero when Pcompensation has a negative value.
It is noted that proposal 1 is applicable for intra-frequency, inter-frequency and iRAT measurements.

3 Summary

RAN2 is kindly asked to discuss measurement threshold with different power class UEs: 

Proposal 1: RAN2 to discuss if, for the measurement rules, the UE shall use Pcompensation is zero when Pcompensation has a negative value.
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