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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In [1], it was agreed that totally 24 gap pattern configurations are supported by the E-UTRA-NR DC (EN-DC) UE. Among these gap patterns, the ID #4, #6, and #12 are left for future confirmation. Besides, some detail values of measurement gap length (MGL) and measurement gap repetition period (MGRP) are not decided yet. The following Table 1 shows the agreed gap pattern configurations 
Table 1: Measurement gap patterns configuration
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	FFS: [4]
	[6]
	[20]

	[5]
	6
	160

	FFS: [6]
	[4]
	[20]

	[7]
	4
	40

	[8]
	4
	80

	[9]
	[4]
	[160]

	[10]
	3
	20

	[11]
	3
	160

	FFS: [12]
	[5.5]
	[20]

	[13]
	[5.5]
	40

	[14]
	[5.5]
	80

	[15]
	[5.5]
	160

	[16]
	[3.5]
	20

	[17]
	[3.5]
	40

	[18]
	[3.5]
	80

	[19]
	[3.5]
	160

	[20]
	[1.5]
	20

	[21]
	[1.5]
	40

	[22]
	[1.5]
	80

	[23]
	[1.5]
	[160]


Regarding the applicability for these gap pattern configurations, agreements are listed in Table 2 and Table 3 for per-UE gap and per-FR gap, respectively. In this paper, some remaining issues based on current measurement gap design are discussed. 

Table 2: Applicability for Gap Pattern Configurations (for per-UE gap)
	Per UE gap
	target cell

	
	E-UTRA
	FR1 & FR2
	E-UTRA & FR1 & FR2

	serving cell
	E-UTRA
	[0,1,2,3]
	[0-11]
	[0,1,2,3]

	
	E-UTRA & FR1
	[0,1,2,3]
	[0-11]
	[0,1,2,3]

	
	E-UTRA & FR2
	[0,1,2,3]
	[0-11]
	[0,1,2,3]

	
	E-UTRA & FR1 & FR2
	[0,1,2,3]
	[0-11]
	[0,1,2,3]



Table 3: Applicability for Gap Pattern Configurations (for per-FR gap or independent gap)
	Per FR gap
	target cell

	
	E-UTRA
	FR1
	FR2
	E-UTRA & FR1
	FR1 & FR2
	E-UTRA & FR2
	E-UTRA & FR1 & FR2

	serving cell
	E-UTRA & FR1
	[0,1,2,3]
	[0-11]
	No
	[0,1,2,3]
	[0-11]
	[0,1,2,3]
	[0,1,2,3]

	
	FR2
	No
	No
	[12-23]
	No
	[12-23]
	[12-23]
	[12-23]



2	Clarification for Inter-frequency Measurement Mode (per-UE or per-FR) 
In new radio (NR) system, before the PSCell in EN-DC is configured, measurement objects (MOs) are configured via PCell for measuring FR2 frequency layers. Consider a scenario that there are four inter-frequency layers, f1 and f2 are in FR1, f3 and f4 are in FR2. In this scenario, for UE who supports only per-UE gap, the measurement period of each frequency layer is defined based on individual SMTC periodicity and one single MGRP. However, for UE supporting per-FR gap, RAN4 has not yet discussed the measurement modes to be used. Three possibilities are listed below:
· Case 1: Network configures only one gap pattern, and UE fallbacks to the per-UE-gap mode. Therefore, f3 and f4 need to share the same gap with f1 and f2. f3 and f4 are measured and reported accordingly by the requirement based on Nfreq = 4. 
· [bookmark: _GoBack]Case 2: Network configures only one gap pattern, and UE stays in the per-FR-gap mode. Therefore, f3 and f4 do not share the same gap with f1 and f2. f3 and f4 are measured and reported accordingly by the requirement based on Nfreq = 2. Note that in this case, RAN4 should choose a default gap pattern such that UE can know which requirement it should follow. 
· Case 3: Network configures two gap patterns, and UE uses FR2 gap for f3 and f4. In this case f3 and f4 are measured and reported according to the gap pattern ID that network provided.
Further clarification is needed for the mode (per-UE-gap mode or per-FR-gap mode) applied to different cases. The ambiguity happens when network configures only one gap pattern. From UE perspective, except gap patterns, if network can also provide an explicit parameter for mode selection, UE behavior is explicitly defined. Therefore, we suggest RAN4 to clarify the need of an explicit parameter for mode selection.
[bookmark: _Ref503801807]Proposal 1: RAN4 explicitly defines the parameter for mode selection (per-UE-gap mode or per-FR-gap mode).

In 36.133, it is specified that “A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used for the corresponding requirements.” Therefore, we suggest that RAN4 should also choose a default gap pattern for the MO in FR2. Considering that gap pattern ID #12 has not been confirmed yet, we suggest to use gap pattern ID #13 as the default gap pattern.
[bookmark: _Ref503462959]Proposal 2 : When serving frequency is in LTE/FR1 and both FR1/FR2 objects are configured, FR2 requirements should follow as if Gap pattern ID # 13 (MGL 5.5, MGRP 40) had been used.
3	CSI-RS based RRM Measurement Gap
It was agreed in Sep RANP meeting [2] that the measurement gap design should take into account the CSI-RS based measurement
RRM/RLM
· Aiming December 2017 completion:
· SS Block based RRM/RLM Gap pattern design should be forwared compabible to CSI-RS based measurement
· Aiming June 2018 completion:
· CSI-RS based RRM/RLM






RAN Plenary agreed not to use separate measurement gaps for SS-block based and CSI-RS based RRM measurement. Considering that many gap patterns are agreed for the RRM measurement, we propose
[bookmark: _Ref503464233]Proposal 3: CSI-RS based RRM measurement should also use the agreed [24] gap patterns. No extra gap patterns will be created. 

Based on the current gap design, MGL is equal to the measurement time plus the RF tuning time. And the measurement time shall be large enough to contain the largest SMTC window duration to be configured. Assume that the largest SMTC window duration 5msec is used. For 15k Hz, 30 kHz, 120kHz, and 240kHz subcarrier spacing (SCS), the mapping to slots in a radio frame are shown in Appendix A. There are some valid slots applicable for SSB RSSI measurement and CSI-RS transmission. Table 4 shows the remaining slot numbers for combinations of SCSs and SS-block number L. Note that, the number of CSI-RS configurations available for remaining slots has already been discussed in [3].
Table 4: Number of remaining slots in different scenarios
	SCS
	L
	# of remaining slots (14 OFDM symbols)

	15
	4
	3

	
	8
	1

	30
	4
	8

	
	8
	6

	120
	64
	8

	240
	64
	48



In order to have one measurement gap covering both the SS-blocks and CSI-RS simultaneously, we suggest that MGL should be determined based on the SMTC window duration.
[bookmark: _Ref503463774]Proposal 4: MGL values should be SMTC window duration plus RF tuning time for RSSI measurement and CSI-RS resources in the gap

In LS [4], it states that 
· In any case that gaps are needed, the UE is not expected to measure SS blocks which are not within the available measurement time in the gap.  



Similarly, UE cannot measure any CSI-RS resource which are not within the available measurement time of a gap for the scenarios including: inter-frequency/inter-RAT management or any gap-based measurement. We think the behavior should be captured in the 38.133.
[bookmark: _Ref503465786]Proposal 5: For gap-based measureemnt, UE is not expected to measure CSI-RS resources which are not within the available measurement time in the gap. 
4	Summary 
In this contribution, we propose
Proposal 1: RAN4 explicitly defines the parameter for mode selection (per-UE-gap mode or per-FR-gap mode).
Proposal 2 : When serving frequency is in LTE/FR1 and both FR1/FR2 objects are configured, FR2 requirements should follow as if Gap pattern ID # 13 (MGL 5.5, MGRP 40) had been used. 
Proposal 3: CSI-RS based RRM measurement should also use the agreed [24] gap patterns. No extra gap patterns will be created.
Proposal 4: MGL values should be SMTC window duration plus RF tuning time for RSSI measurement and CSI-RS resources in the gap
Proposal 5: For gap-based measureemnt, UE is not expected to measure CSI-RS resources which are not within the available measurement time in the gap.
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6	Appendix A
  
Agreements:
· For 15k Hz, 30 kHz, and 120 kHz subcarrier spacing, the following mapping to slots in a half radio frame is agreed
· Note: For NR and LTE coexistence, duplex direction alignment can be achieved by subframe offset
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