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1. Introduction

In last RAN4#85 meeting, the measurement gap patterns and the corresponding applicability were agreed. The open issue is that configuration #4, #6 and #12 are FFS. This contribution provides further consideration on this.
2. Discussion
The current gap pattern configurations are specified as follows [TS38.133 V100].
Table 9.1.2-1: Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

	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]


There are some arguements on the 6ms MGL and 20ms MGRP configuration. Some views think it is reasonable to keep this configuration. For example, one arguement [1] is that this configuration is useful for emergency call. We don’t think this is a strong motivation. If the call is emergent, the network could perform blind handover regardless of the availability of measurement report. In addition, the synchronization signal appears every 5ms in LTE, however neither 5ms nor 20ms MGRP is introduced due to the reason of emergency call. One arguement [2] is that 20ms MGRP + 6ms MGL can be used for high speed scenario. In common understanding, the high speed is not considered for FR2. Thus high speed scenario only considers FR1. Cell identification requirements on FR1 include PSS/SSS detection, time index detection duration (if needed) and measurement period. Herein the intra-frequency requirements for PSS/SSS detection, time index acquisition and measurement period specified in TS 38.133 are duplicated in the below tables. For intra-frequency requirements without gap the PSS/SSS detection is max (600ms, [5 or 6]x SMTC period). Using the same principle in LTE, the PSS/SSS detection requirement with gap shall exceed 600ms. Under this case, there is no difference whether MGPR is 20ms or 40ms since the PSS/SSS detection time with gap is max(TBD,[5]x max(MRGP, SMTC period) and TBS shall be larger than 600ms. Thus the benefit deriving from 20ms MGRP is not outstanding compared with 40ms MGRP. Moreover the ISD of the high speed scenario is relative large, so the measurement report delay reduction due to 20ms MGRP is not essential.
Observation 1: There is no strong motivation to introduce 20ms MGRP from mobility and emergency call point of view.

Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < SMTC periodicity
	max(600ms,[5 or 6]x SMTC period) Note 1

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Table 9.2.5.11-3: Time period for time index detection (Frequency range FR1)

	DRX cycle
	TSSB_time_index

	No DRX, or DRX cycle < SMTC periodicity
	TBDNote 1

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Table 9.2.5.2-1: Measurement period for intrafrequency measurements without gaps (Frequency FR1)

	DRX cycle
	T SSB_measurement_period  

	No DRX, or DRX cycle < SMTC periodicity
	max(200,[5] x SMTC period) Note 1

	DRX1 < DRX cycle≤ DRX2
	TBD

	…
	…

	…
	…

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Furthermore when the serving cell is LTE cell +FR1 and the target cell is FR1 or FR2, and if network configures a 6ms MGL per 20ms, and per-UE gap is configured, it means this gap configuration shall be applied to LTE side. UE could not receive and transmit any data, and the HARQ feedback is lost as well during the 6ms measurement gaps. In essence there is 12ms data loss due to 6ms measurement gap. Thus the 6ms MGL+20ms MGRP means 60% data loss rate. For voice traffic, such severe throughput degradation is intolerable especially when the network overhead is heavy. Furthermore if DRX is configured, the scheduling opportunities become less and the performance of voice traffic deteriorates further. For 4ms MGL+20ms MGRP has the similar issue as 6ms MGL+ 20ms MGRP. 
Proposal 1: 4ms MGL+20ms MGRP (gap pattern#6) and 6ms MGL+20ms MGRP (gap pattern#4) measurement gap patterns are not suitable.
Gap pattern #12~#23 are used in the case that per-FR measurement gaps are configured and one of serving cell is FR2 and one of the to-be- measuring cell is also FR2. In this case, the gap pattern #12~#23 will not impact the FR1 and LTE measurement. In other words, the 5.5ms MGL and 20ms MGPR is applied only for FR2 and have no impact on LTE side. As analysis above, the 5.5ms MGL and 20ms MGRP would bring considerable data loss from UE perspective. However from beam management point of view, fast beam detection may be expected even with the data loss. So we don’t have strong view on whether introducing 5.5ms MGL and 20ms MGRP (gap pattern#12).
Proposal 2: 5.5ms MGL and 20ms MGRP (gap pattern#12) can be introduced if needed.
Based on the analysis the updated gap patterns UE shall supported for NSA are listed in Table 1.
Table 1: Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

	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

	Viod
	-
	-

	[5]
	6
	160

	Viod
	-
	-

	[7]
	4
	40

	[8]
	4
	80

	[9]
	[4]
	[160]

	[10]
	3
	20

	[11]
	3
	160

	 [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]


3. Conclusions

This contribution provides the further consideration on measurement gap patterns. The supported gap patterns are provided in Table 1:
Table 1. Gap Pattern Configurations supported by the UE
	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

	void
	-
	-

	[5]
	6
	160

	void
	-
	-

	[7]
	4
	40

	[8]
	4
	80

	[9]
	[4]
	[160]

	[10]
	3
	20

	[11]
	3
	160

	 [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]
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