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Introduction
[bookmark: _Hlk513205245][bookmark: _Hlk513713732]RAN4 is discussing the UE behavior for different cases of collision among MG, SMTC and RLM-RS, and the corresponding UE measurement requirements. In RAN4#86bis, WF [1] is agreed and the UE behavior for most of the cases are defined. In RAN4#87, UE measurement behavior in all the remaining cases are agreed. Following are agreements from RAN4#87 Chairman Notes.
	· UE behaviour for type A/B measurements
· FR1
· When FR1 type A/B measurements and measurement gap are fully colliding, the type A/B measurement is treated in the same way as a type C measurement (i.e., gap sharing)
· FR2
· For scenario 2b, Option 1-1: “Intra frequency measurement could be conducted only outside of MG” is selected
· When FR2 type B measurements and measurement gap are fully colliding, the type B measurement is treated in the same way as a type C measurement (i.e., gap sharing)


However, one major issue that remains open is the exact MG sharing scheme. In RAN4#87, RAN4 confirms the earlier agreement that the sharing scheme is network configurable and asks RAN2 to introduce related signaling support [2]. In addition, RAN4 also agrees that when per FR gaps are configured, sharing parameters can be configured independently for each FR. In RAN4#87, the 4 sharing schemes are also agreed [3] although how the configured sharing impacts the performance requirements of gap based measurements are FFS.  
[bookmark: _Hlk513205847]In this paper, we will provide our views on MG sharing and the impact to gap based measurement requirements. 
Discussion
In [3] it is specified that 
	Measurement gap sharing shall be applies 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 and inter-RAT carriers.
When network signals “01”, “10” or “11”, where X is a signalled RRC parameter TBD and is defined as in Table 9.1.2-5,
- the performance of intra-frequency measurements with no measurement gaps as specified in section 9.2.5, when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, shall consider the factor Kintra = 1 / X * 100, 
- the performance of intra-frequency measurements with measurement gaps as specified in section 9.2.6 shall consider the factor Kintra = 1 / X * 100, 
- the performance of inter-frequency measurement as specified in section 9.3 and the performance of inter-RAT measurement as specified in section 9.4 shall consider the factor Kinter = 1 / (100 – X) * 100, 
When network signals “00” indicating equal splitting gap sharing, X is not applied and the performance of intra-frequency measurements as specified in section 9.2.5 and section 9.2.6, the performance of inter-frequency measurement as specified in section 9.3 and the performance of inter-RAT measurement as specified in section 9.4 are FFS.


The condition when MG sharing applies is clear:
· UE is configured with inter-frequency measurement or inter-RAT measurement, and 
· UE is configured with one of the following gap based intra-frequency measurement 
· Intra-frequency measurement requiring MG
· Intra-frequency measurement with SMTC fully overlapping with MG
What is unclear is how MG sharing impacts the performance requirements of respectively measurements. For example, when X = 25%, 50% or 75% is indicated (corresponding to “01”, “10” or “11”) the sharing factor K shall be considered in the requirements, but how it should be considered needs further discussion. Also, when “equal split” is indicated (corresponding to “00”), the requirements are left as FFS. 
[bookmark: _Hlk513658267]In order to decide how MG sharing impacts the performance requirements of respectively measurements, one important issue is in which MG occasions the MG sharing applies. For a specific MG occasion, there could be Y gap based intra-frequency layers whose SMTC are present in the occasion, and Z inter-frequency and inter-RAT layers whose SMTC are present in the occasion. Due to different SMTC on intra- and inter-frequency/RAT layers, Y and Z can each range from zero to the maximum number of intra-frequency and inter-frequency/RAT layers that can be configured to UE. There are two options:
· Option 1: MG sharing applies to all MG occasions
· Option 2: MG sharing applies to MG occasions where Y>0 and Z>0
Option 2 is clearly more reasonable since if in a MG occasion there is no intra-frequency or inter-frequency/RAT layer with SMTC present in the occasion, UE can dedicate 100% of the occasion for the other type of measurement. 
[bookmark: _Ref513720666]MG sharing applies only in MG occasions where there is at least one intra-frequency layer (with gap based measurement) and one inter-frequency or inter-RAT layer with SMTC present in the occasion. 
The next issue is how the MG sharing is impacting the intra- and inter-frequency measurement requirements. It of course depends on how intra- and inter-frequency measurement requirements are defined without considering MG sharing, which will be addressed in our companion paper [4]. 
On the other hand, a high-level principle can be defined following the same principle as in LTE eMTC. In a MG occasion where MG sharing applies, if X is numerical number (25%, 50% or 75%), all intra-frequency layers will equally share X percent of this MG occasion, and all inter-frequency and inter-RAT layers will equally share (1-X) of this MG occasion; if X is ‘equal split’, all intra- and inter-frequency and inter-RAT layers will equally share the 100% of this MG occasion.
[bookmark: _Ref513720668]In a MG occasion where MG sharing applies, 
· if X is numerical number (25%, 50% or 75%), all intra-frequency layers (with gap based measurement) will equally share X percent of this MG occasion, and all inter-frequency and inter-RAT layers will equally share (1-X) of this MG occasion; 
· if X is ‘equal split’, all intra- and inter-frequency and inter-RAT layers will equally share the 100% of this MG occasion.
Conclusion
In this paper, we provided our views on MG sharing and the impact to gap based measurement requirements.
Proposal 1: MG sharing applies only in MG occasions where there is at least one intra-frequency layer (with gap based measurement) and one inter-frequency or inter-RAT layer with SMTC present in the occasion.
Proposal 2: In a MG occasion where MG sharing applies,
· if X is numerical number (25%, 50% or 75%), all intra-frequency layers (with gap based measurement) will equally share X percent of this MG occasion, and all inter-frequency and inter-RAT layers will equally share (1-X) of this MG occasion; 
· if X is ‘equal split’, all intra- and inter-frequency and inter-RAT layers will equally share the 100% of this MG occasion.
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