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1	Introduction
In RAN4#84Bis, some progress has been made about the intra/inter-frequency gap sharing scheme, with the following conclusion provided to RAN2 in LS [1]: 
	· Since gaps are used for both intra and interfrequency measurements, RAN4 view is discussing that the sharing of gaps between intra measurement and inter-measurement may need to be configurable. RAN4 is working on the exact details of intra/inter gap sharing schemes and anticipates the need for a configuration similar to the one used for LTE category M1 measurements in 36.331:

	MeasGapSharingConfig field descriptions

	measGapSharingScheme
Indicates the measurement gaps sharing scheme for BL UEs in CE mode A and CE mode B, see TS 36.133 [16, Table 8.13.2.1.1.1-2 and Table 8.13.3.1.1.1-3]. Value scheme00 corresponds to “00”, value scheme01 corresponds to “01”, and so on.


· RAN4 believe that a maximum of 4 configurable sharing schemes would be suitable.



In the TS38.133 first approved version in RAN#78, the following content is captured for the consideration on measurement gap sharing design [2]: 
	When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers, 
- the performance of intra-frequency measurement as specified in section 9.2 is scaled by Kintra = 1 / X * 100, 
- the performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1 / (100 – X) * 100,
where X is a signalled RRC parameter TBD and is defined as in Table 9.1.2-5.
Table 9.1.2-5: Value of parameter X
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	[TBD]

	‘01’
	[TBD]

	‘10’
	[TBD]

	‘11’
	[TBD]






In this paper, we would like to provide our view on the outstanding part for measurement gap design. 

2 Discussion
For the detailed design for gap sharing configuration table for parameter X, some companies proposed their preference in RAN4 #85, which is generally similar to the design for MeasGapSharingConfig in LTE category M1. Specifically, the option ’Equal Split’ is included by following the principle in MTC, which means that gaps are shared equally for each frequency layer including the intra-frequency layer. 
However, based on our understanding, the option ‘Equal Split’ may not always be applicable for some cases. As illustrated in Fig. 1, in this example inter-frequency SMTC occasions on F2 and F3 have the periodicity 80ms, two times of intra-frequency SMTC 40ms periodicity, and it is reasonable to have intra-frequency measurement performed on the dedicated gap occasions (on 0ms, 80ms, 160ms, 240ms, etc.) for intra-frequency while two inter-frequency layers share the remaining gap occasions. Nevertheless, the resultant gap sharing ratio is 2:1:1 among F1, F2 and F3, which is not equally split. If UE strictly follow the principle of “Equal Split”, UE should drop one half of measurement occasions dedicated to intra-frequency, in order to extend the periodicity to 160ms. Obviously, wasting measurement occasion is not what we expected by configuring the gap sharing ‘Equal Split’ option. 
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Fig.1 Illustrative example of “Equal Split” option not applicable
On the other hand, if the option “Equal Split” is not used for scenarios where the principle of “Equal Split” can’t be followed, it means one of four options will be wasted for these cases, and it is also not preferred. 
Based on the above analysis, we propose not to include the option of “Equal Split” in the gap sharing configuration table for parameter X. 
Proposal 1: The option of “Equal Split” (i.e., gaps are shared equally for each frequency layer including the intra layer) should NOT be adopted in gap sharing configuration table for parameter X. 

Next, we would like to provide our analysis on the remaining aspects of gap sharing design. As indicated in our accompanying paper [3] under the same agenda, we summarized the scenarios where gap sharing mechanism is applicable, in which gap sharing is needed as long as overlapped SMTC occasions exist between intra-frequency SMTC and the union of inter-frequency SMTCs within measurement gap. It means the dedicated intra-frequency SMTC occasions should not be shared with inter-frequency measurement, e.g., the measurement gap in 0ms, 80ms, 160ms, 240ms in the below Figure 2 should not be shared, which help us to reach the following proposal: 
Proposal 2: The intra-frequency layer dedicated measurement gap occasion (which only colliding with intra-frequency SMTC occasions, but not with inter-frequency SMTC occasions), should not be included in the gap sharing mechanism. 
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Fig.2 Illustration of Proposal 2, i.e., dedicated measurement occasion for intra-frequency layer should not be considered in the gap sharing mechanism
By taking the above proposal into account, we propose to introduce Y % to represent the portion of intra-frequency SMTC occasions which are not overlapped all inter-frequency SMTC occasions within measurement gaps, i.e., the one which can be allocated directly to intra-frequency measurement without considering gap sharing parameter X%. Therefore, we have the following text proposal: 
Proposal 3: Adopt the following text proposal for gap sharing: 
	When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers, 
- the performance of intra-frequency measurement as specified in section 9.2 is scaled by Kintra =1 / [Y + (1 – Y/100) * X ] * 100, 
- the performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1 / [ (1 – Y / 100) * (100 - X)] * 100,
where X is a signalled RRC parameter TBD which indicate X % of overlapped SMTC occasions between intra-frequency carrier and inter-frequency carriers allocated to intra-frequency measurement and is defined as in Table 9.1.2-5, and
Y % is the portion of intra-frequency SMTC occasions which are not overlapped all inter-frequency SMTC occasions within measurement gaps.



Proposal 4: With the definition above, NW can use the RRC signaled parameter X, and the value of Y which is derived from the configuration of intra-/inter-frequency SMTC within measurement gap, to joint control UE’s measurement behavior and expected measurement performance. 

Based on the above definition and analysis, the necessity of X = 0 exists, by using which network can directly use the value of Y (i.e., the portion of intra-frequency SMTC occasions which are not overlapped all inter-frequency SMTC occasions within measurement gaps) to clearly control UE’s measurement behavior, which is much preferred from UE side. For the other values of X, we have the following proposal with 12.5%, 25% and 50%, which indicated one of eight, four, and two shared occasions should be allocated to intra-frequency measurement, which are corresponding to maximum 7 effective NR carrier frequency layers configured. 
Proposal 5: Adopt the following configuration table for the value of X, that is X % of overlapped SMTC occasions between intra-frequency carrier and inter-frequency carriers allocated to intra-frequency measurement: 
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	0

	‘01’
	12.5

	‘10’
	25

	‘11’
	50



3 Conclusion
In this paper, we provided our view on the outstanding part for measurement gap design. 
Proposal 1: The option of “Equal Split” (i.e., gaps are shared equally for each frequency layer including the intra layer) should NOT be adopted in gap sharing configuration table for parameter X. 
Proposal 2: The intra-frequency layer dedicated measurement gap occasion (which only colliding with intra-frequency SMTC occasions, but not with inter-frequency SMTC occasions), should not be included in the gap sharing mechanism. 
Proposal 3: Adopt the following text proposal for gap sharing: 
	When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers, 
- the performance of intra-frequency measurement as specified in section 9.2 is scaled by Kintra =1 / [Y + (1 – Y/100) * X ] * 100, 
- the performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1 / [ (1 – Y / 100) * (100 - X)] * 100,
where X is a signalled RRC parameter TBD which indicate X % of overlapped SMTC occasions between intra-frequency carrier and inter-frequency carriers allocated to intra-frequency measurement and is defined as in Table 9.1.2-5, and
Y % is the portion of intra-frequency SMTC occasions which are not overlapped all inter-frequency SMTC occasions within measurement gaps.



Proposal 4: With the definition above, NW can use the RRC signaled parameter X, and the value of Y which is derived from the configuration of intra-/inter-frequency SMTC within measurement gap, to joint control UE’s measurement behavior and expected measurement performance. 
Proposal 5: Adopt the following configuration table for the value of X, that is X % of overlapped SMTC occasions between intra-frequency carrier and inter-frequency carriers allocated to intra-frequency measurement: 
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	0

	‘01’
	12.5

	‘10’
	25

	‘11’
	50
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