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1. Introduction
In RAN4#72 meetings, the way forward for work of increasing UE monitoring carriers is noted [1], but the chairman notes has noted WF is agreed except for the default configuration handling on the last slide, i.e. following contents can be agreed:
Idle mode：

· When Scaling is applied:

· Normal carrier delay = Nnormal × Single carrier delay

· Reduced carrier delay = s × Nreduced × Single carrier delay

· S = 6

· Following is not agreed for release 12 and could be considered in future 

· “Proposal 1: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, none of the higher priority layers and all lower and equal priority layers shall be monitored in the reduced performance carriers” 

Connected state / cell FACH/cell DCH carrier combination side conditions:
· For 36.133: The section 8 requirements for increased carrier monitoring in RRC connected state apply provided that Nnorm,inter ≤ 3 and Nnorm,UTRA ≤ 3, or if Nfreq,n = Nfreq (ie Nfreq,r = 0).

· For 25.133: The section 8 requirements for increased carrier monitoring in cell FACH and cell DCH state apply provided that Nnorm,inter ≤ 2, and Nnorm,E-UTRA ≤ 4, or if Nfreq,n = Nfreq (ie Nfreq,r = 0).

Connected state/cell FACH/cell DCH carrier scaling factors:
· Two scaling factors will be defined with values s = s1 and s = 16

· s1 may either be fixed for all combinations of Nfreq,n and Nfreq,r, or it may be specified as a function of  total number of normal frequencies Nfreq,n and the total number of reduced frequencies Nfreq,r.

The last slide is for default configuration for connected state/cell FACH/Cell DCH, as:
· Following options for default reduced/normal assignment are to be investigated for RAN4#72bis

· Option 1: All carriers are normal

· Option 2: Assignment performed according to Position in neighbour list / MeasObjectId in the measObjectList. First carriers up to the legacy number have normal performance, remainder are reduced

For option 2, default scaling factor would also be selected in RAN4#72bis (either s=x1 or s=16)

The scaling factor s1 has not been resolved. The document will further discuss related issues of scaling factor and give our proposal.
2. Discussion
In the last meeting, we proposed following criteria for specifying scaling factor [2]:
1. The measurement performance of normal performance group should be better than that of reduced performance group.

2. The measurement performance of normal performance group should be more or less equivalent compared with legacy measurement performance.
3. The interval of two measurements for a carrier can’t be too long.
To meet criteria 1, Tnormal should be shorter than Treduced, i.e. Tnormal < Treduced, to get: Nfreq,n < Nfreq,r * (s–1)
To meet criteria 2, the factor s/(s–1) should not be too large. If the limit is set to 1.5, i.e. s/(s–1) < 1.5, s could be calculated as: s > 3.
To meet criteria 3, the interval of two measurements for a carrier is limited to shorter than 5s. based on measurement result is filtered using 5 samples, the measurement period of carriers in reduced performance group should be less than 25s, i.e. Treduced (= 480ms * Nfreq,r * s) ≤ 25.
So, we get the restriction conditions from above three criteria as following formulas:
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Based on above restriction conditions and Nfreq,n + Nfreq,r ≤ 13, the range of scaling factor can be selected listed in table 1 for every carrier number combination, assuming Nfreq,n ≠ 0 and s is not applicable (or s = infinity) when Nfreq,r = 0.
Table 1.
The range of scaling factor can be selected with the combination of Nfreq,n and Nfreq,r
	Nfreq,n
Nfreq,r
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	0
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.

	1
	4~52
	4~52
	4~52
	5~52
	6~52
	7~52
	8~52
	9~52
	10~52
	11~52
	12~52
	13~52

	2
	4~25
	4~25
	4~25
	4~25
	4~25
	5~25
	5~25
	6~25
	6~25
	7~25
	7~25

	3
	4~17
	4~17
	4~17
	4~17
	4~17
	4~17
	4~17
	4~17
	5~17
	5~17

	4
	4~13
	4~13
	4~13
	4~13
	4~13
	4~13
	4~13
	4~13
	4~13

	5
	4~10
	4~10
	4~10
	4~10
	4~10
	4~10
	4~10
	4~10

	6
	4~8
	4~8
	4~8
	4~8
	4~8
	4~8
	4~8

	7
	4~7
	4~7
	4~7
	4~7
	4~7
	4~7

	8
	4~6
	4~6
	4~6
	4~6
	4~6

	9
	4~5
	4~5
	4~5
	4~5

	10
	4~5
	4~5
	4~5

	11
	4
	4

	12
	4


Note: The row is number of carriers in normal performance group, Nnormal. The column is number of carriers in reduced performance group, Nreduced. The gray part is Nnormal > 7.
The scaling factor s1 should be designed applied for all carrier combinations. From table 1, no fixed scaling factor s1 is applied for all carrier combinations. It is feasible that the scaling factor s1 is specified as a function of  total number of normal frequencies Nfreq,n and the total number of reduced frequencies Nfreq,r. The following function for s1 can meet above three limit conditions.
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Based on the function, we can get value of scaling factor s1 under every carrier combinations, shown as in table 2.

Table 2.
The value of scaling factor s1

	Nfreq,n
Nfreq,r
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	0
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.
	NA.

	1
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	2
	4
	5
	5
	6
	6
	7
	7
	8
	8
	9
	9

	3
	4
	4
	5
	5
	5
	6
	6
	6
	7
	7

	4
	4
	4
	4
	5
	5
	5
	5
	6
	6

	5
	4
	4
	4
	4
	5
	5
	5
	5

	6
	4
	4
	4
	4
	4
	5
	5

	7
	4
	4
	4
	4
	4
	4

	8
	4
	4
	4
	4
	4

	9
	4
	4
	4
	4

	10
	4
	4
	4

	11
	4
	4

	12
	4


So we give following proposal:

Proposal: The scaling factor s1 should be specified as a function of total number of normal frequencies Nfreq,n and the total number of reduced frequencies Nfreq,r. it is proposed that:
when Nfreq,r ≠ 0, 
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If the scaling factor s1 is defined as above function of Nfreq,n and Nfreq,r, the default value of scaling factor is not needed.
3. Conclusion
The document discussed the definition of scaling factor s1, and gives following proposal.
Proposal: The scaling factor s1 should be specified as a function of total number of normal frequencies Nfreq,n and the total number of reduced frequencies Nfreq,r. it is proposed that:

when Nfreq,r ≠ 0, 
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