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1
Introduction

In previous RAN4 meetings, there were discussion regarding to specification of IncMon(Increased monitoring carriers). RAN4 is considering normal performance group, reduced performance group and scaling factor, which are essential to establish the concept of IncMon[1]. With respect to two kind of performance group, the number of carriers of each group considered to be signalled by network or set to default values. And scaling factor would be the same. In this document, we firstly discuss the appropriate scaling factor values which are considered to be 4. Then, we determine the default values below.
· Scaling factor: S
· The number of carriers of normal performance group: Nfreq_normal
· The number of carriers of reduced performance group: Nfreq_reduced
2
Scaling factors in connected state
In this section, needed 4 values of the scaling factor are discussed. Firstly, upon determining the values, identification delay of normal performance group Tidentify_inter_normal and reduced performance group Tidentify_inter_reduced are defined using scaling factor S as follows;
· Tidentify_inter_normal: identifying requirement of normal performance group
· Tidentify_inter_normal = 480*(T_inter/60)* Nfreq_normal*(S/(S-1))
· Tidentify_inter_reduced: identifying requirement of reduced performance group
· Tidentify_inter_reduced = 480*(T_inter/60)* Nfreq_reduced*S
In Figure 1, Tidentify_inter_normal and Tidentify_inter_reduced is plotted with scaling factor on horizontal axes. In our analysis, we have classified the tendency of Tidentify_inter_normal and Tidentify_inter_reduced into 4 patterns as illustrated in Figure 1, and mapping table of (Nfreq_normal, Nfreq_reduced) combination and patterns are presented in Table 1. The detailed descriptions of patterns are in the following;
Pattern 1: Tidentify_inter_normal and Tidentify_inter_reduced cross at less than S = 4 (Nfreq_normal > Nfreq_reduced)
In pattern 1, Tidentify_inter_normal gets larger value than that of Tidentify_inter_reduced when S is less than 4, which means S = 2 (or 3 when crossing point is larger than 3) is unusable for this pattern in order not to violate the basic concept of IncMon. It should also be noted that UEs can achieve reasonably short Tidentify_inter_normal when S equals to or larger than 4 in pattern 1 as illustrated in Figure 2. In the same time, Tidentify_inter_reduced can be limited to reasonably short value when scaling factor equals to or slightly larger than 4, e.g. S = 4, 5 or 6. Consequently, it can be pointed that using scaling factor which is equal to or slightly larger than 4 is highly recommended. The reason why S = 3 is excluded from the recommendation is that S = 3 cannot offer short enough Tidentify_inter_normal comparing to legacy requirement.
Observation 1: S = 4, 5, 6 are highly recommended in pattern 1.
Pattern 2: Tidentify_inter_normal and Tidentify_inter_reduced cross when S is greater than or equal to 4 (Nfreq_normal > Nfreq_reduced)
In pattern 2, Tidentify_inter_normal gets larger value than that of Tidentify_inter_reduced when S is less than the crossing point, which means S value that is less than the crossing point is unusable for this pattern in order not to violate the basic concept of IncMon. Based on this, it can be decided, at least, to use scaling factor with any value which is larger than 5. On the other hand, it should also be noted that too large value of scaling factor would not be useful since Tidentify_inter_normal is almost converged in such large scaling factor, like S > 10.
Depending on the combination of (Nfreq_normal, Nfreq_reduced), there could be some cases where the crossing point is larger than 10. However, it should also be well understood that this kind of combination would not be realistic in real operation scenario, e.g. (10, 1). If this is the case, S > 10 can be eliminated from the scaling factor setting.
Observation 2: S = 5, 6, 7, 8, 9, 10 is highly recommended in pattern 2
Pattern 3: Tidentify_inter_normal and Tidentify_inter_reduced cross at S = 2 (Nfreq_normal = Nfreq_reduced)
In pattern 3, T_identify_inter_reduced is always larger than T_identify_inter_normal, so that any value of S can be applied to pattern 3.
Pattern 4: Tidentify_inter_normal and Tidentify_inter_reduced are not crossing to each other (Nfreq_normal < Nfreq_reduced)
Similar as pattern 3, any value of S can be applied to pattern 4.

Observation 3: Any value of S can be applied to pattern 3 and 4
Based on the three observations above, it is obvious that appropriate scaling factor would be 4 <= S <= 10. If we look into the agreements in [1], the number of options for scaling factor was agreed to be 4. In order to choose four scaling factor out of 4 <= S <= 10, it is suggested to use S = 4, 6, 8, 10 for the options of scaling factor.

Proposal 1: S = 4, 6, 8, 10 is proposed to be options of scaling factor.
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Figure 1: Four patterns of identification delay tendency
Table 1: combination of (Nfreq_normal, Nfreq_reduced) and patterns 
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Figure 2: Several samples for pattern 1
3
Default value Nfreq_normal, Nfreq_reduced, S in Connected state
In this section, default values of S, Nfreq_normal and Nfreq_reduced are discussed. Firstly, it should be emphasised that we are neutral on having default setting or not. The views proposed in this section are based on the assumption that default setting were agreed to be introduced.
Firstly, it should be noted that real life operation should be taken into account when we discuss on default Nfreq_normal and Nfreq_reduced. If we consider the original intention of IncMon, it was to enhance the number of monitoring layers to address increasing inter frequency carriers for offloading or CA SCell. With this condition, it is important to use existing number of monitoring carriers for inter frequency as Nfreq_normal which is 3, since operators have already deployed many cell for offloading purpose or CA SCell and additional cell deployment would likely to be done on top of existing deployment. The concept of our proposal is to maintain the performance of existing deployment and add additional ones in reduced performance group. For Nfreq_reduced, considering additional inter frequency layers and several inter RAT layers, 3 would be feasible.

Proposal 2: (Nfreq_normal, Nfreq_reduced) = (3, 3) should be default value, if default setting were agreed to be introduced
Based on proposal 2, appropriate scaling factor should be 6 if we look into pattern 3 in Figure 1, since Tidentify_inter_normal looks like as short as existing delay requirement.
Proposal 3: S = 6 should be default value, if default setting were agreed to be introduced
4
Conclusion
In this contribution, we discussed and proposed parameters for IncMon. Our proposals and observations are summarized as below;
Observation 1: S = 4, 5, 6 is highly recommended in pattern 1.
Observation 2: S = 5, 6, 7, 8, 9, 10 is highly recommended in pattern 2
Observation 3: Any value of S can be applied to pattern 3 and 4
Proposal 1: S = 4, 6, 8, 10 is proposed to be options of scaling factor.

Proposal 2: (Nfreq_normal, Nfreq_reduced) = (3, 3) should be default value, if default setting were agreed to be introduced
Proposal 3: S = 6 should be default value, if default setting were agreed to be introduced
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