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Introduction
In RAN2#99-bis in Prague, an initial baseline version of TS 38.331 was approved in R2-1711971 (and an email discussion was triggered for corrections and updates). One of the open issues captured in 38.331, in 6.3.2, is the support of the parameter reducedMeasPerformance as defined in LTE:
Editor’s Note: FFS reducedMeasPerformance.
In v15.0.0 of TS 38.331, this issue is still open. Though the RAN4 agreements have indicated that the reducedMeasPerformance related configurations are down-prioritized for Rel-15 [1], in this contribution we will revisit the role of this parameter, its usage and limitations in LTE and further motivate the need for having priorities while configuring the UE with multiple measurements.
[bookmark: _Ref178064866]Discussion
In LTE, the network may configure the UE with multiple measurements associated to one or multiple measurement objects. The UE is expected to perform measurements based on a measurement configuration to fulfil the performance requirements as stated in TS 36.133. According to the LTE RRC specification TS 36.331, the UE measures and reports on the following cells:
1) The serving cell(s) - these are the PCell and one or more SCells, if configured for a UE supporting CA.
2) Listed cells - these are cells listed within the measurement object(s) or, for inter-RAT WLAN, the WLANs matching the WLAN identifiers configured in the measurement object or the WLAN the UE is connected to.
3) Detected cells - these are cells that are not listed within the measurement object(s), but are detected by the UE on the carrier frequency(ies) indicated by the measurement object(s) or, for inter-RAT WLAN, the WLANs not included in the measObjectWLAN but meeting the triggering requirements.
Though the UE supports operation in all these carriers, the UE might have a limitation on how many measurement configurations it can handle. This limitation will impose restrictions on the network as to which measurements can be configured to the UE. This limitation is explained in the following example shown in Figure 1. 

F1
F2
F1
F3
Fn
.
.
.

[bookmark: _Ref503174602]Figure 1: A network deployment with multiple carriers
In the figure shown above, the network has multiple carriers and the UE supports all these carriers. There are ‘n’ carriers with the operator in this region of the network. 
The UE has established its RRC connection in the leftmost cell in F1 frequency. The UE is capable of handling up to ‘Ymax’ measIDs (this value is not known to the network). The network configures the UE with the measurements as mentioned in Table 1.

	Number of measIDs having F1 related MO
	Y1

	Number of measIDs having F2 related MO
	Y2

	Number of measIDs having F3 related MO
	Y3

	..
	.

	..
	.

	Number of measIDs having Fn related MO
	Yn


[bookmark: _Ref503174841][bookmark: _Ref503174819]Table 1: Measurement configuration for the UE

Assume the number of measIDs provided in the configuration exceeds the UE’s capabilities:
(Y1+Y2+Y3+…+Yn) > Ymax
In this scenario, the UE just discards [(Y1+Y2+Y3+…+Yn) – Ymax] measIDs. In the figure shown above, the UE could potentially discard the measurements related to Fn. However, the network is unaware that the UE has disregarded these measurement configurations. This could potentially lead to RLFs or other undesired behavior in the network, as the UE is not aware which measurements were more critical to the network than others. 
To avoid the problem of the UE arbitrarily discarding some measurement configurations when the network configures more measurements than what the UE can handle, the network can reduce the number of measurements it configures the UE with. This could potentially lead to under-utilizing the network capability, which can also be explained using Figure 1. Assume the network configures the UE with F1 (capacity reason) and Fn (robustness reason) related measurements and possibly some other measurements so that the total number of measurements configured to the UE is much less than Ymax. While doing so, the network might not configure the UE with F3 related measurements which would have helped in performing inter-frequency load sharing in certain regions of the cell. Thus, the network will not be able to utilize its different frequency resources efficiently. 
Therefore, the existing mechanisms of measurement configurations and priority handling will lead to under-utilization of network resources, potentially non-optimal frequency related measurements by the UE, leading to battery drainage of the UE, and more measurement configuration and reporting as the network has to do the configuration sequentially based on the UE’s previous measurement reports, thus leading to wastage of network resources due to more signalling and UE battery drainage. 
1. [bookmark: _Toc503175933]The current limitation of network not being able to control the order of measurement in the UE when there are multiple simultaneous measurements are configured leads to under-utilization of network and UE resources.
[bookmark: _Ref503175780]Measurement prioritization
In LTE, to mitigate that problem, the network may configure the Boolean reducedMeasPerformance per measurement object and, a value TRUE indicates that the measurement object associated to that neighbouring inter-frequency is configured for reduced measurement performance, as defined in TS 36.133. If the field is not included, the neighbouring inter-frequency is configured for normal measurement performance. In a broader sense, the parameter is dealing with measurement priorities for different measurement objects, i.e. when the parameter is configured, the UE can relax its measurement performance requirements associated to measurements on the measurement objects where the flag is configured. A typical network configuration is configuring the ‘reducedMeasPerformance’ flag for carriers to be monitored for capacity reasons.
[bookmark: _Toc503175934]E-UTRAN can prioritize measurements to be performed on a given carrier by configuring the ‘reducedMeasPerformance’ flag in the measurement objects.
Although the details should be further discussed in RAN2 and different requirements set in RAN4, at least the same use cases we had in LTE should be supported for NR carriers, i.e. the network should be able to configure the UE with multiple carriers and associate to measurements that may have different levels of importance. Hence, we propose the following:
[bookmark: _Toc503175947][bookmark: _Toc503175993]As in LTE, there should be a prioritization mechanism configured by the network for measurements configured to the UE.
Even when some of the measObject(s) are configured with reducedMeasPerformance, there will be several measurement objects configured to the UE with normal performance requirements.  Also, for a given measurement object, there can be quite many different purposes of the measurement. For example, the same measurement object can be associated to reporting configurations for CGI reporting or reporting configurations for events for coverage based mobility or reporting configurations for SON purposes. Also, in NR, there is a much wider diversity of measurement types:
· Cell level measurements;
· Beam level measurements;
· Measurements based on SS/PBCH block and CSI-RS;
· When in EN-DC, measurements configured by LTE and NR;
· CGI reporting related measurements; 
· (more are also expected in future e.g. CGI acquisition and reporting, SON related measurement reporting).
Based on this wide variety of measurements in NR, there is a need to know which measurements should be prioritized over others. For example, when the UE is in poor coverage, and there are N intra-RAT frequencies and M inter-RAT frequencies, it is mostly desirable to measure intra-RAT first and if no valid neighbour exists for HO, then try with inter-RAT. In addition, the UE might be configured with some SON related measurement configurations which are not most critical when the UE is in poor radio conditions. If the UE is configured with both intra-RAT and inter-RAT measurements, and SON related measurement, the UE performs measurements on all these sets of measurements with equal priority. This could potentially delay the action from the network resulting in poor network resource utilization, UE battery drainage, etc. 
In order to solve both these issues, the network should be able to configure the UE with measurement priorities, which indicate to the UE as to how to prioritize the measurements amongst each other. Under this assumption, if the UE supports Ymax measurement configurations, the UE selects the top priority Ymax measurements to keep and discard the rest. By doing so, at least the network will know that the UE will perform measurements at least on the most important measurement configurations. Also, if the UE has many measurements configured, it knows which measurements should be prioritized over the other.
Providing this priority in the measObject can be seen as limiting to differentiating priorities only at the carrier level. Having the priorities at the reportConfig or the measID level gives much more flexibility of having different priorities within a carrier (for example having low priority to the SON related measurements compared to mobility related measurements).
[bookmark: _Toc503175948][bookmark: _Toc503175994][bookmark: _Toc503175949]The network can configure the UE to have different priorities for different measurements. FFS: Whether to provide the priorities per measurement object, per measID per reportConfig.
Conclusion
[bookmark: _Toc485398802][bookmark: _Toc485417365][bookmark: _Toc503175950]In this contribution, the following observations were captured:
Observation 1	The current limitation of network not being able to control the order of measurement in the UE when there are multiple simultaneous measurements are configured leads to under-utilization of network and UE resources.
Observation 2	E-UTRAN can prioritize measurements to be performed on a given carrier by configuring the ‘reducedMeasPerformance’ flag in the measurement objects.

[bookmark: _Toc503175951]In this contribution, the following proposals were captured:
Proposal 1	As in LTE, there should be a prioritization mechanism configured by the network for measurements configured to the UE.
Proposal 2	The network can configure the UE to have different priorities for different measurements. FFS: Whether to provide the priorities per measurement object, per measID per reportConfig.
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