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1	Introduction
In RAN4#85, RAN4 has some discussion on the scaling factor for measurement requirement on multiple frequency layers, based on the contribution [1]. The difficulty of scaling factor in NR is the new concept SMTC introduced: SS/PBCH blocks are only known by the UE to be transmitted within an SMTC window, so the UE cannot freely choose which measurement object to measure in each measurement gap like LTE. 
Due to the limited discussion and time available, little progress has been made on this issue, and further study is needed. In this paper, we would like to provide our view on the scaling factor for measurement on multiple frequency layers. It should be noted that our accompanying paper [2] on measurement gap sharing mechanism design [2] is also high related to the discussion in this contribution. 

2 Discussion
2.1 Gap Sharing between Intra- and Inter-frequency Measurement
In our accompanying paper focusing on gap sharing mechanism design [2], the following proposal has been given, i.e., 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, as demonstrated in the below figure: 
[image: ]
Fig.1 Illustration of Proposal in [2], i.e., dedicated measurement occasion for intra-frequency layer should not be considered in the gap sharing mechanism
From our understanding, the configuration shown above will be a typical one for NR deployment, i.e., shorter SMTC periodicity for intra-frequency layer (very likely to select the shorter SMTC configuration from two intra-frequency SMTC configuration candidates) and longer SMTC periodicity for inter-frequency layers. At least under this scenario, the above proposal from [2] can make sure the dedicated resource to intra-frequency layer is clarified between network and UE. Specifically, the expected resource for intra-frequency measurement can be controlled by RRC signaled parameter X (e.g., to set X = 0 to let intra-frequency measurement only on dedicated SMTC occasions) and parameter Y (which comes from the SMTC configuration that determining the portion of intra-frequency SMTC occasions which are not overlapped all inter-frequency SMTC occasions within measurement gaps). 
By adopting the above gap sharing mechanism, at least for the below scenarios (following the analysis in our accompanying paper [3]) in which gap sharing mechanism can be avoided, and no scaling factor is needed and UE’s measurement performance can be fully expected: 
	Scenario
	Gap Needed for Intra-freqMeas.?
	Relation btw. Intra-frequency SMTC occasions and MG?
	Illustrative Figure
	Gap Sharing Needed?
	Remark

	Scn-3
	Not Needed
	Non-overlapped
	[image: ]
	No
	Gap is dedicated for inter-freq. measurement.

	Scn-5
	Not Needed
	Partly overlapped; 
SMTC periodicity < MGRP
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	No
	The occasion of intra-frequency measurement can be controlled by NW by SMTC on F1 and MG.

	Scn-7
	Not Needed
	Partly overlapped;
SMTC periodicity > MGRP
No overlapping btw intra-/inter-frequency SMTC
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	No
	Gap Sharing is determined by SMTC configuration, so no explicit gap sharing mechanism is needed

	Scn-8
	Yes Note1
	
	
	No
	Gap Sharing is determined by SMTC configuration, so no explicit gap sharing mechanism is needed

	Note 1: The cases where measurement gap is needed should include the scenario where SMTC-based solution (visible interruption) applied, provided that SMTC-based solution is agreed by RAN4 finally. 



Observation 1: By adopting the gap sharing design proposed in [2], no scaling factor due to multiple frequency layer is needed for intra-frequency measurement. 

Proposal 1: The scaling factor for intra-frequency and inter-frequency due to gap sharing: 
- 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.
2.2 Scaling factor for Multiple Inter-Frequency Layers
If multiple inter-frequency layers exist, as presented above the scaling factor is needed for inter-frequency measurement requirement. As presented in [1], it should be the common understanding that for fully overlapping SMTC scenarios with multiple inter-frequency measurement objects, measurement delays are scaled by Nfreq▪max(SMTC periodicity, MGRP), where Nfreq is the total number of inter-frequency carriers to be monitored. 
However, for partially overlapped SMTC occasions for multiple inter-frequency layers, we also observed the difficulty to have a simple solution applicable for all cases, by both having a reasonable solution and guarantying enough UE implementation flexibility. 
· Multiple-group of layers, fully overlapped in the group, non-overlapped between groups: Although some company propose to have the scaling factor calculated based on each group, the gap sharing scenario between intra-and inter-frequency may also add difficulty in this case, because different group may have different portion of resource shared with intra-frequency layer. 
· Multiple-group of layers, fully overlapped in the group, partially-overlapped between groups: The difficulty of guarantying different UE implementations to have the same measurement pattern could be observed, while we don’t see clear and simple solution for this case. 
Based on the above analysis, we propose to have the simple (but maybe relaxed requirement) for the scaling factor to be used among multiple inter-frequency layers, i.e., simply scaled by Nfreq▪max(SMTC periodicity, MGRP). For the case with partially overlapped SMTCs, the requirement could be somehow relaxed, but it is corresponding to the minimum requirement for each layer to fully guarantee the implementation flexibility. Another point is SMTCs are anyway configured by the network, and if network configured the partially overlapped case, the minimum performance guaranteed by Nfreq▪max(SMTC periodicity, MGRP) could be expected by the network, and network should try to avoid this case if the optimized performance is desired. 
Proposal 2: For the scenario with multiple inter-frequency measurement objects, measurement delays are scaled by Nfreq▪max(SMTC periodicity, MGRP), where Nfreq is the total number of inter-frequency carriers to be monitored. 

3 Conclusion
[bookmark: _GoBack]In this paper, we provided our view on the scaling factor for measurement on multiple frequency layers, with the following observation and proposals: 
Observation 1: By adopting the gap sharing design proposed in [2], no scaling factor due to multiple frequency layer is needed for intra-frequency measurement. 

Proposal 1: The scaling factor for intra-frequency and inter-frequency due to gap sharing: 
- 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 2: For the scenario with multiple inter-frequency measurement objects, measurement delays are scaled by Nfreq▪max(SMTC periodicity, MGRP), where Nfreq is the total number of inter-frequency carriers to be monitored. 
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