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1
Introduction

In previous RAN4#71AH meeting, way forward[1] written below was agreed.

	· Scaling factor s=6 shall be used for UTRA and E-UTRA idle mode
· Scaling factor set for connected state is FFS
· Connected state side conditions for carrier combinations are FFS


In this contribution, firstly, the range of scaling factor setting will be discussed from the point of view of identifying requirement. Then, based on the analysis, we will propose connected state side condition prefered.

We define some important variables for IncMon as follows. 
· Scaling factor: S
· The number of carriers of normal performance group: Nfreq_normal
· The number of carriers of reduced performance group: Nfreq_reduced
· Identifying requirement of normal performance group: Tidentify_inter_normal
(1) Tidentify_inter_normal = 480*(T_inter/60)* Nfreq_normal*(S/(S-1)) 
· Identifying requirement of reduced performance group: Tidentify_inter_reduced
(2) Tidentify_inter_reduced = 480*(T_inter/60)* Nfreq_reduced*S
Note: Every analysis below is based on gap pattern ID = 0 (T_inter = 480).

2
Scaling factor setting

 In this section, we will discuss scaling factor setting which is considered to be suitable. To make decision on scaling factor setting, we need some kind of policy, which facilitate the discussion smoothly. In this contribution, our policy is delay requirement for reduced performance group should be relatively short. This means that long delay requirement is unsuitable for operators because long delay could cause the degradation of throughput especially in crowded area. If so, it is expected that users would feel uncomfortable at low throughput. Therefore, through all discussions, we will treat the identifying requirements defined as equation of (1) and (2) as an important factor. But we do not have an intention that reduced performance group and scaling factor which extend the identifying requirements should not be used. With this thought in mind, we would like to propose a method which reasonably shortens the measurement time for two performance groups.
 In the following discussions, we firstly mention setting of Nfreq_normal to facilitate the following discussions. After setting of Nfreq_normal, we will propose scaling factor setting, which shorten the delay requirement of reduced performance group.
· Setting of Nfreq_normal
Nfreq_normal can be several values, and the value depends on policy of operators. But maximum value can be limited under or equal to the legacy not to increase UE implementation or have an impact on the detection time for normal performance group. But we don’t have an intention to limit Nfreq_normal under or equal to 3. Provisionally, we set Nfreq_normal = 3 in following discussions.
· Minimum value of S
In Figure 1, we can find the necessity for low S of 4. Tidentify_inter_normal and Tidentify_inter_reduced are plotted with scaling factor on horizontal axes where Nfreq_normal = 3. This figure shows characteristic that incrementing S extends the delay requirement of reduced performance group dramatically. In case that S is large (eg. 16), Tidentify_inter_reduced is much longer than case of relatively low S. With this observation in mind, low S is considered to be important to shorten Tidentify_inter_reduced and have Tidentify_inter_reduced closer to Tidentify_inter_normal.
Additionally, minimum value of S can be also discussed on identifying requirement of normal performance group. To keep the concept of IncMon where identifying requirement of normal performance group is almost equal to that of legacy performance, we need to reference to graph in [2] Figure A.2. It shows scaling value S/(S-1). This value means how we relax Tidentify_inter_normal defined as equation (1). Considering the relaxation, the tolerance value of S/(S-1) we prefer is less than or equal to 1.33 where S = 4 (S < 4 should not be adopted). 
Based on the policy that identification delay for reduced performance group should be short, we can choose S which is considered to be appropriate in Figure1 as below. 

In Figure 1
S=6: (Nfreq_normal=3, Nfreq_reduced=1)

S=4 or 6: the rest of combinations of Nfreq_normal and Nfreq_reduced

 Observation 1: The minimum value of S should be 4.
· Maximum value of S
In previous RAN4 meeting, some companies mentioned the situation that the delay requirement for reduced performance group is shorter than that of normal performance group should be avoided (Nfreq_normal <(S-1)* Nfreq_reduced). We agree with this opinion. As seen in the Figure 1, large S should be deployed to avoid the performances of two performance group cross each other. But, if extremely large S (eg. S > 10) is deployed, it could cause much longer delay requirement of reduced performance group than that of normal performance group. Longer delay is unsuitable for user experience as noted above. Consequently, we propose maximum scaling factor setting of 10 at most.
We expect some companies have an opinion that maximum value of 10 is too small. But S of 10 is large enough to meet Nfreq_normal <(S-1)* Nfreq_reduced as seen in Figure 2 where Nfreq_normal is set to large value, 8. Based on the proposal, we can choose S which is considered to be appropriate in Figure 2 as below.
In Figure 2
S=10: (Nfreq_normal=8, Nfreq_reduced=1)

S=6: (Nfreq_normal=8, Nfreq_reduced=2)

S=4 or 6: the rest of combinations of Nfreq_normal and Nfreq_reduced

Observation 2: The maximum value of S should be 10.
· Interval of S
In Figure 3, we can see Tidentify_inter_reduced with relationship between S and Nfreq_reduced. Even when Nfreq_reduced=3 (relatively low value), Tidentify_inter_reduced is extended 11.5 seconds as S is incremented by 1. By taking this observation and 4 setting values into account, we consider the interval of scaling factor 2 is enough to differentiate the two performance groups.
Observation 3: The interval of S should be 2.
Putting together observation1, 2, 3, we propose scaling factor setting as follow.

Proposal 1: Scaling factor setting should be S = {4, 6, 8, 10}.
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Figure 1: Identification delay tendency (Nfreq_normal=3)
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Figure 2: Identification delay tendency (Nfreq_normal=8)
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Figure 3: Identification delay for reduced performance group
3
Side condition for CONNECTED state
Side condition should be triplet {S, Nfreq_normal , Nfreq_reduced} because these values have an influence on each other. And we propose to decide S, Nfreq_reduced by considering reasonably short delay requirement.
· S
As seen in Figure 3, when S = 6, the delay requirement is relatively short among all Nfreq_reduced. And, Tidentify_inter_normal is as short as existing delay requirement because of S/(S-1)=1.2 in equation (1).
Observation 4: S = 6 should be included in side condition.

· Nfreq_reduced
Considering additional inter frequency layers and several inter RAT layers, 3 or 4 would be feasible. Therefore, our preference is 3 layers.

Observation 5: Nfreq_reduced, = 3 should be included in side condition.

· Nfreq_normal
Nfreq_normal can be decided apart from S as long as S >= 4. Instead, it is important to use existing number of monitoring carriers for inter frequency as Nfreq_normal=3, since operators have already deployed many cells for offloading purpose or CA SCell
Observation 6: Nfreq_normal, = 3 should be included in side condition.

Based on observation 4, 5, 6, we propose side condition as follows.
Proposal 2: Side condition for CONNECTED state should be triplet {s, Nfreq_normal , Nfreq_reduced } = {6, 3, 3}.

4
Conclusion
In this contribution, we discussed and proposed parameters for IncMon. Our proposals and observations are summarized as below;
Observation 1: The minimum value of S should be 4.
Observation 2: The maximum value of S should be 10.

Observation 3: The interval of S should be 2.

Proposal 1: Scaling factor setting should be S = {4, 6, 8, 10}.

Observation 4: S = 6 should be included in side condition.

Observation 5: Nfreq_reduced, = 3 should be included in side condition.
Observation 6: Nfreq_normal, = 3 should be included in side condition.
Proposal 2: Side condition for CONNECTED state should be triplet {s, Nfreq_normal , Nfreq_reduced } = {6, 3, 3}.
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