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1 Introduction
In RAN4#72bis meeting, there are some fruitful agreements regarding Incmon [1]:
· Companies are invited to consider impact of reduced performance group measurements to the criteria where an inter-frequency cell is considered to be known by the UE

· The following CRs are to be used as baseline CRs for further RAN4 work on incmon 

· R4-146683 (25.133 Idle mode)

· R4-146623 (36.133 Idle mode)

· R4-146684 (25.133 cell FACH and cell DCH)

· R4-146624 (36.133 RRC connected state)

This paper discusses remaining issues for Incmon.
2 Impact of Incmon to the criteria where an inter-frequency cell is considered to be known by the UE
· Definitions for a cell is considered to be known by the UE in legacy
· It is defined in TS36.133 5.1.2.1.2 for the handover requirement that,
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
· It is defined in TS36.133 8.1.2.2.1.1.1.3 for the measurement requirement in RRC connected state that,
If a cell which has been detectable at least for the time period Tidentify_intra defined in clause 8.1.2.2.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
· It is defined in TS36.133 6.1.2.1 for the UE Re-establishment delay requirement that

Tsearch = It is 100 ms if the target PCell is known by the UE; the target PCell is known if it has been measured by the UE in the last 5 seconds.

Tsearch = It is 800 ms if the target PCell is unknown by the UE; the target PCell is unknown if it has not been measured by the UE in the last 5 seconds.
· It is defined in TS36.133 8.3.3.2.1 for the Measurements of a secondary component carrier with deactivated SCell that

If a cell which has been detectable at least for the time period Tidentify_scc defined in clause 8.3.3.2.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_scc provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used.
Based on these requirements, it is reasonable to suppose the measurement interval, which is the interval of two consecutive measurement samples on the same carrier is limited to shorter than 5 seconds otherwise cells on that carrier are considered unknown. 
However, when Incmon is introduced, the measurement intervals are extended for both normal performance group and reduced performance group.  In some case, the measurement intervals for carriers may exceed 5 second. 
As shown in Table1 from TS36.133 8.1.2.3.1.2, the measurement period only depends on the DRX cycle. Therefore, when long DRX cycle and large Nfreq are used, the interval of two consecutive measurement samples of the same frequency can exceed 5 secnonds.

Nfreq,n: Total number of interfrequency carriers to be searched and measured with normal measurement performance

Nfreq,r: Total number of interfrequency carriers to be searched and measured with reduced measurement performance

Nfreq =Nfreq,n + Nfreq,r: Total number of carriers of all RATs in the neighbour cell list.
Table 1 Requirement to measure FDD interfrequency cells

	DRX cycle length (s)
	Tmeasure_inter (s) (DRX cycles)

	≤0.08
	Non DRX Requirements in clause 8.1.2.3.1.1 are applicable

	0.08<DRX-cycle≤2.56
	Note (5*Nfreq)

	Note: Time depends upon the DRX cycle in use


· Measurement intervals for reduced performance group carriers may exceed 5s.
For reduced performance group, the measurement intervals are significantly increased.  Since the measurement period TMeasurement_Period_Inter is extended to Kr times, it is reasonable to assume that the measurement intervals are also extended to Kr times. If the legacy measurement intervals of carrier are 480ms and even no DRX is used, the measurement intervals for reduced performance group can be 
480 x Scale Factor=7.680 s, when Scale Factor setting is 16. 
When long DRX is used, and a large number of reduced performance carriers are introduced, the measurement intervals can be further extended to very large time (17.92s) as shown in Figure 1.
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Figure 1 Measurement intervals Trpg exceed 5s when Nfreq,n=5, Nfreq,r=7,gap mode=1 and DRX=2.56s
· Maximum measurement intervals considering UE implementation and hardware requirements.
If the measurement interval, which is the interval of two consecutive measurement samples of the same frequency, is beyond 5 seconds, the timing error caused by UE oscillator, eNB oscillator and Doppler Effect might cause the measurement results inaccuracy. The UE may need another cell identification procedure in order to resume the cell timing again. Besides, based on the definition, the cell is considered as unknown. This may result in a cell never be considered as identified properly for the reduced performance group if the measurement interval on that frequency is beyond 5 seconds as shown in Figure 1. 
· Impact of Incmon to the criteria where a cell is considered to be known by the UE
Therefore, the impacts of Incmon to the criteria where an inter-frequency cell is considered to be known by the UE are:

Observation1: for IncMon, measurement interval of a cell might exceed 5 seconds. 

Observation2: the interruption for handover of a cell which is considered to be known by the UE might be incorrectly extended, since the cell is treated as an unknown cell. This will degrade mobility performance.
Observation3: the interruption for UE Re-establishment delay of a cell which is considered to be known by the UE might be incorrectly extended, since the cell is treated as an unknown cell. 
Observation4: If the measurement interval is beyond 5 seconds, a cell which is considered to be known by the UE can not be identified properly.
Proposal: Companies are invited to consider impact of reduced performance group measurements to the criteria where an inter-frequency cell is considered to be known by the UE. Definition for measurement intervals on cells which are considered to be known by the UE is needed to be revisited.  
3 Conclusion
In this contribution, we point out impacts of Incmon to the criteria where an inter-frequency cell is considered to be known by the UE.
Proposal: Companies are invited to consider impact of reduced performance group measurements to the criteria where an inter-frequency cell is considered to be known by the UE. Definition for measurement intervals on cells which are considered to be known by the UE is needed to be revisited.  
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