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1. Introduction
In RAN4 NR AH1801 there was a proposal [1]

 REF _Ref505072730 \r \h 
[2] to specify UE behavior when the UE has been configured with a reduced performance group LTE carrier, and NR measurements are then configured. It has been agreed that NR does not support incmon reduced performance group (RPG), and no RPG requirements are  specified in 38.133.
2. Discussion

We begin by reviewing the existing LTE (and UTRA) requirements for incmon related to number of carriers
	The minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring E-UTRA [2, 31] are calculated as defined in sections 8.1.2.3.1 and 8.1.2.3.2 provided that Nfreq, E-UTRA,normal ≤3 for a UE capable of either FDD E-UTRA carrier monitoring or TDD E-UTRA carrier monitoring or Nfreq, E-UTRA,normal ≤6 for a UE capable of both FDD and TDD E-UTRA carrier monitoring provided Nfreq, E-UTRA,normal,FDD ≤3 E-UTRA carriers and Nfreq, E-UTRA,normal,TDD ≤3 TDD E-UTRA carriers or if Nfreq,n= Nfreq. The minimum performance requirements for a UE which indicates support for Increased UE carrier monitoring UTRA [2, 31] are calculated as defined in sections 8.1.2.4.1, 8.1.2.4.3, 8.1.2.4.7 and 8.1.2.4.13  provided that Nfreq, UTRA,normal ≤3 for UE capable of either FDD UTRA carrier monitoring or TDD UTRA carrier monitoring or Nfreq, UTRA,normal ≤6 for a UE capable of both FDD and TDD UTRA carrier monitoring provided Nfreq, UTRA,normal,FDD ≤3 FDD UTRA carriers and Nfreq, UTRA,normal,TDD ≤3  TDD UTRA carriers or if Nfreq,n= Nfreq. Capabilities for number of carriers to monitor for a UE which supports Increased carrier monitoring E-UTRA or Increased carrier monitoring UTRA are specified in section 8.1.2.1.1.1a.


If we consider, for example, a UE capable of supporting FDD and TDD E-UTRA as well as increased carrier monitoring, from E-UTRA point of view it may either be configured with up to 3 FDD E-UTRA NPG carriers and up to 3 TDD E-UTRA NPG carriers and the remaining in the RPG, or else it may be configured with all NPG carriers (Nfreq,n= Nfreq). 
If the network does not configure the UE within these bounds, then no minimum performance requirements for measurements are defined.

Observation 1 : LTE UEs have no applicable requirements if more than 3 FDD or more than 3 TDD normal performance group carriers are configured and reduced performance group carriers are also configured.

When NR requirements were introduced, it was agreed not to develop incmon for NR. In practice, this means that in release 15

· There is a single requirement for number of carriers to monitor for all UEs whenever NR measurement is configured

· There are no separate normal and reduced performance group carriers when incmon is configured

Recapping again the legacy incmon behavior, when RPG is configured, a configurable scaling factor applies to the LTE measurements

Table 8.1.2.1.1-1: Measurement Scaling factor Configurations supported by the UE

	
	MeasScaleFactor information element setting
	Kn
	Kr

	sf-EUTRA-cf1
	8
	8/7
	8

	sf-EUTRA-cf2
	16
	16/15
	16


One implementation could be to measure RPG in either every 8th or 16th measurement gap and use the remaining gaps for NPG measurements. Since NR measurement requirements are not scaled by Kn, it follows that it could not be guaranteed that UEs can meet NR requirements when LTE or UTRA RPG carriers are configured. There is no corresponding scaling factor for idle mode, so there should be no issue with supporting reselections to NR when RPG LTE or UTRA carriers are configured.
Observation 2 : As incmon is not supported in NR, NR RRC requirements in RRC connected state are not defined when RPG LTE or UTRA carriers are configured along with NR measurements.

In our view, this scenario should be handled like any other scenario where the UE requirements are not defined, i.e. the network should avoid such configurations, otherwise the network uses the configuration at its own risk. In practice the network may, for example, use any of the following approaches

1. Deconfigure UTRA or LTE RPG measurements when NR measurements are configured

2. Move UTRA or LTE RPG carriers into the NPG

3. A combination approach such as deconfiguring some LTE or UTRA normal performance group carriers, moving some RPG carriers to the NPG, deconfiguring some RPG carriers

In general, it is network responsibility to ensure that the UE is not configured with a configuration which falls outside of the requirements supported in 36.133 and 38.133, and if the network did not manage the neighbour configuration in this way, the consequence would be that UE performance is not guaranteed.
In [2], the proposal was that the UE shall drop the carriers with reduced performance and reset the measurement scaling factor Kn to 1. We have several concerns on this approach such as:
· There is no specific reason to mandate a solution of dropping carriers. For example, some UE may be able to meet the NR performance requirements with 7/8 or 15/16 gaps available.

· The change introduces further uncertainties in the proper UE implementation due to the autonomous behaviour. For example, if NR measurements are deconfigured, is the UE supposed to autonomously restore the dropped measurements. This may cause ambiguity either way

· The change is a functional behavior which is not supposed to be captured in RAN4 specifications but would be more relevant for RAN2. For example, in 25.331 (UTRA) it was specified by RAN2
	· If the Inter-frequency cell info list, included in the variable CELL_INFO_LIST, includes a number (M) of frequencies that is larger than the number (N) considered in a UE performance requirement defined in [19] and [20]:

· 1>
the UE shall:

· 2>
meet this performance requirement on the first relevant (N) frequencies, according to the order defined by the position of the frequencies in the Inter-frequency cell info list, included in the variable CELL_INFO_LIST.

· 1>
the UE may:

· 2>
ignore the remaining (M-N) frequencies.


No such corresponding requirement on which frequencies were relevant was decided by RAN2 for E-UTRA, but anyway the point is that RAN2 specifies the functional behavior such as ignoring carrier frequencies and specifies many scenarios involving measurement behavior at state transitions, reconfigurations etc. Capturing a functional behavior in RAN4 specifications may be in conflict with RAN2.

Based on this we propose

Proposal 1 : RRM requirements for NR measurements are not applicable when UTRA or LTE reduced performance group neighbour frequencies are configured

Such an approach is within the remit of RAN4, and is consistent with the approach used for other cases where the UE becomes over-dimensioned by the neighbours it has been configured with.

CRs for this approach for 36.133 and 38.133 are provided separately.
3. Conclusion
In this contribution we discuss incmon requirements and note:
Observation 1 : LTE UEs have no applicable requirements if more than 3 FDD or more than 3 TDD normal performance group carriers are configured and reduced performance group carriers are also configured.

Based on existing agreements for NR and incmon:
Observation 2 : As incmon is not supported in NR, NR RRC requirements in RRC connected state are not defined when RPG LTE or UTRA carriers are configured along with NR measurements.

Considering that the solution of UE autonomously dropping carriers is not within the remit of RAN4 to specify, may lead to other ambiguities such as whether the UE is supposed to reinstate the dropped measurements when NR measurements are deconfigured, and is limiting to UE implementation, we propose
Proposal 1 : RRM requirements for NR measurements are not applicable when UTRA or LTE reduced performance group neighbour frequencies are configured
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