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1. Introduction

For inter-frequency measurement requirements, the methodologies of defining the scaling factor CSFinter for multiple frequency layers were discussed and no conclusion was achieved. Measurement gaps are shared by different measurement objects, including intra-frequency measurements, inter-frequency measurements and inter-RAT measurements. In this contribution, we provide our analysis on how to define the scaling factor CSFinter for inter-frequency measurement objects.

2. Discussion
In previous meetings, the principles of defining the scaling factor CSFinter had been discussed, and several alternatives were proposed. One proposed methodology considered that the number of SMTC windows within one measurement gap is not always the same. Measurement gaps are shared by different measurement objects.
For example, as shown in figure 1, there are 6 measurement objects (MOs) #A, #B, #C, #D, #E and #F, where the corresponding SMTC periodicity and offset are configured as (MGRP, 0), (MGRP, 0), (2*MGRP, 0), (2*MGRP, MGRP), (2*MGRP, 0) and (2*MGRP, 0), respectively.
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Figure 1: Example of SMTC pattern with 6 MOs
It can be seen that the gap set1 {2n, n=0, 1, 2,…} are shared among measurement objects #A/B/C/E/F and gap set2 {2n+1, n=0, 1, 2,…} are shared among frequency layer #A/B/D. Assuming that the measurement gaps in set1 are round robin allocated with pattern {A, B, C, E, F} and the measurement gaps in set2 are round robin allocated with pattern {A, B, D}. Then, the gap allocation pattern can be shown in figure 2.
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Figure 2: Example #1 of gap allocation pattern with 6 MOs
The measurement object #A is scheduled in gap set1 every 5 SMTC periods and scheduled in gap set2 every 3 SMTC periods. The gap allocation pattern for measurement object #A is repeated by every 15 SMTC periods. Within every 30 SMTC periods, there are 8 measurement occasions allocated to measurement object #A. The time interval between two successive measurement occasions for measurement object #A can be from 1, 3, 5 or 6 SMTC periods. The measurement gaps allocated for measurement object #A are non-uniform distributed in time domain. Considering some relaxation, the scaling factor CSF for a measurement object can be defined as the minimum probability that a gap could be allocated to this measurement object
Currently, the signalling parameter for gap sharing between intra-frequency measurement and inter-frequency/inter-RAT measurements has been introduced. When network signals “00” indicating equal splitting gap sharing, all the measurement objects have the same opportunity to utilize measurement gaps. When network signals “01”, “10” or “11” (indicating non-equal splitting gap sharing), the intra-frequency measurement objects share the X% opportunity, and all the inter-frequency/inter-RAT measurement objects share the rest (1-X%) opportunity.
In last RAN4 meeting, a way forward on gap sharing for measurement prioritization was approved in [1]. It mention that LTE inter-frequency measurement objects need to be prioritized in EN-DC. In NSA, a measurement gap may be shared among NR intra-frequency measurement, NR inter-frequency measurement, LTE inter-frequency measurement and 3G/2G inter-RAT measurements. The LTE inter-frequency measurement objects can be prioritized when network signals non-equal splitting gap sharing. Then, the rest (1-X%) opportunity can be divided into two parts. All the LTE inter-frequency measurement objects share (1-X%)/2 opportunity. And NR inter-frequency measurement objects and 3G/2G inter-RAT measurement objects share the other (1-X%)/2 opportunity.
Based on the above discussion, the following is proposed for defining scaling factor for NR inter-frequency measurements.

Proposal 1: The scaling factor CSFinter for inter-frequency measurements on carrier #i can be defined as 
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Where,

The values of 
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 denotes the total number of gaps which are available for measurement object #i within 160ms, and 
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 denotes the gap index of j-th measurement occasion which are available for measurement object #i within 160ms.
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 is allocated to the inter-frequency measurement and is defined as Table 1 

Table 1: Definition of Measurement probability 
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	Scenario
	Gap sharing scheme

	
	Network signals “01”, “10” or “11”
	Network signals “00”

	NSA
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	Note 1: 
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Note 2: 
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Note 4: The value of 
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 denotes the number of LTE measurement objects which are configured by LTE PCell in NSA and denotes the number of LTE measurement objects which are configured by NR PCell In SA.
Note 5: The value of 
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Note 6: 
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Note 7: The values of Kintra and Kinter are determined by network signals for gap sharing.


3. Conclusions

This contribution provides some analysis on the principles for defining the scaling factor CSFinter for NR inter-frequency requirement in NR. The value of CSFinter can be derived based on Proposal 1.
4. Reference
[1]. R4-1811854, “Way forward on gap sharing for measurement prioritization in different scenarios”, Samsung, NTT DoCoMo, Verizon Wireless, KDDI, Intel, Ericsson

8
3

_1599595875.unknown

_1599707179.unknown

_1599707446.unknown

_1599662793.unknown

_1599663763.unknown

_1599663915.unknown

_1599643696.unknown

_1599636834.unknown

_1599590119.unknown

_1599592718.unknown

_1599592807.unknown

_1599595322.unknown

_1599594831.unknown

_1599592724.unknown

_1599592462.unknown

_1599592392.unknown

_1594127676.vsd
�

A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


C


C


C


C


C


C


C


C


C


C


C


C


D


D


D


D


D


D


D


D


D


D


D


D


E


E


E


E


E


E


E


E


E


E


E


E


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


C


C


C


C


C


C


C


C


C


C


C


C


D


D


D


D


D


D


D


D


D


D


D


D


E


E


E


E


E


E


E


E


E


E


E


E


A


A


A


A


A


A


A


A


A


A


A


A


B


B


B


B


B


B


B


B


B


B


B


B


C


C


C


C


C


C


D


D


D


D


D


D


E


E


E


E


E


E


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


A


B


C


E


F


A


B


C


E


F


A


B


C


E


F


A


B


C


E


F


A


B


C


E


F


A


B


C


E


F


A


B


D


A


B


D


A


B


D


A


B


D


A


B


D


A


B


D


A


B


D


A


B


D


A


B


D


A


B


D



_1599567673.unknown

_1599566355.unknown

_1590936810.vsd
�

A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


C


C


C


C


C


C


C


C


C


C


C


C


D


D


D


D


D


D


D


D


D


D


D


D


E


E


E


E


E


E


E


E


E


E


E


E


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


A


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


B


C


C


C


C


C


C


C


C


C


C


C


C


D


D


D


D


D


D


D


D


D


D


D


D


E


E


E


E


E


E


E


E


E


E


E


E


A


A


A


A


A


A


A


A


A


A


A


A


B


B


B


B


B


B


B


B


B


B


B


B


C


C


C


C


C


C


D


D


D


D


D


D


E


E


E


E


E


E


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


F


...


2


3


4


5


6


7


8


9


10


11


12


13


14


15


16


17


18


19


20


21


22


23


0


1


26


27


28


29


30


31


32


33


34


35


36


37


38


39


40


41


42


43


44


45


46


47


24


25


50


51


52


53


54


55


56


57


58


59


48


49



_1591030942.unknown

