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1 Introduction
In last RAN4 meeting, RAN4 discussed using measurement gap cases and agreed some assumption for intra-frequency measurements for FR1 and FR2. In this contribution, we provide our views on usage of measurement gap and related cell identification/measurement time. 
2 Discussion
2.1 Usage of measurement gap 
RAN4 has been discussing SSB based measurement with gap and without gap. Depending on UE capability and operation scenarios, we can categorize whether gap is required or not as shown in Table 1. There are three kinds of gap type such as no gap, gap with RF retuning, and gap without RF retuning. 
Table 1 Category of SSB based measurements gap type
[image: image1.emf]Frequency carrier SSB position  SCS Rx capability Beamforming capability Gap type Case

Rx beamforming need gap w/o RF retuning 1

non-Rx beamforming no gap 2

Rx beamforming need gap w/o RF retuning 3

non-Rx beamforming no gap 4

Rx beamforming need gap w/o RF retuning 5

non-Rx beamforming need gap w/o RF retuning 6

not within UE active BWP need gap w/ RF retuning  7

Inter-frequency need gap w/ RF retuning  8
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In this regard, following agreements on intra-frequency measurements for FR1 and FR2 were derived [1] in last meeting.

· It shall be assumed in release 15 that all UE are not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on FR2 serving cells during FR2 intra-frequency measurements, ie no capability is needed

· For UE not supporting mixed numerology scenarios in FR1 and FR2, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH for intra-frequency measurement without RF-retuning

And, RAN4 still discussing if gap or other mechanism is used for

· Intrafrequency measurements within the active BW part on FR2 due possible RX beamforming

· Intrafrequency measurements within the active BW part with a different numerology between data/control and SS block
For above discussing points which scenarios are case 1,3,5, and 6, 

Rx beamforming

If Rx beamforming is considered, a UE cannot transmit and receive data from serving cell when the UE measures target cell SSB. Therefore, no data transmission and reception should be guaranteed during target cell measurement. In other words, a network should configure measurement gap for case 1 and 3 even without RF retuning. 
Different numerology between data/control and SS block
If UE does not have capability for simultaneous reception data and SSB with different numerology, it also should be guaranteed there is no data transmission and reception during SSB measurement. For SMTC duration, there was no any agreement whether data transmission and reception are restricted or not. But for gap duration, UE can assume that there is no data transmission and reception. So in this case, a network should configure measurement gap for case 5 and 6 even without RF retuning.
Therefore, depending on UE capability, even intra-frequency measurement within active BWP, a network should configure measurement gap for a UE, and additionally Rx beamforming capability of a UE is needed. 
· Proposal 1: For Rx beamforming and different numerology cases in intra-frequency measurement within the active BWP, a network should configure measurement gap for a UE depending UE capability.

· Proposal 2: Introduce UE Rx beamforming capability.
2.2 Cell identification and measurement time

For no gap such case 2 and 4
For intra-frequency measurement, two SMTC can be configured as shown in Figure 1. For minimum performance requirement, since the complexity of performance test and requirement definition might be introduced, only single SMTC can be considered. So, cell identification and measurement time can be used as function of [n * SMTC_period] where n is the number of SSB samples for cell identification and measurement. For test configuration, one serving and target cell should be configured with single SMTC. 
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Figure 1 Example of intra-frequency measurement without gap
For gap with RF retuning such case 7 and 8

If measurement gap is configured in Figure 2, generally SMTC period might be aligned in MGRP or larger than MGRP. However, since there is no any restriction for configuration between SMTC period and MGRP, cell identification and measurement time can be considered as function of [n * max{SMTC_period, MGRP}] where n is the number of SSB samples for cell identification and measurement. For test configuration, one serving and target cell should be configured with single SMTC
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Figure 2 Example of intra-frequency measurement with gap (RF retuning)
For gap without RF retuning such case 1, 3, 6, and 5
For case 1, 3, and 6 using gap without RF retuning, a UE measures target cell SSB during configured measurement gap duration with SMTC. So, cell identification and measurement time is the same as gap with RF retuning case. However, for case 5 which is Rx beamforming and different numerology with no capability for simultaneous reception, the cell identification and measurement time for gap with RF retuning case cannot be used. As show in Figure 3, since a UE cannot simultaneously receive data and SSB for mixed numerology, the UE can only measure SSB during SMTC duration with measurement gap. At the same time, UE Rx beam will be directed to serving cell or target cell. So, if MGRP and SMTC duration is the same, effective measurement period is two times of SMTC period. Since at least one serving and target cell should be configured for performance test, the cell identification and measurement time should be considered separately by 
[n * SMTC_period]   ,   if MGRP < SMTC_period
[n * SMTC_period *2] ,   if MGRP = SMTC_period
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Figure 3 Example of intra-frequency with gap (no RF retuning) for case 5
Considering above cases, 
· Proposal 3: The cell identification and measurement time can be considered as function of
· No measurement gap

[n * SMTC_period]
· Measurement gap with/without RF retuning 

[n * max{SMTC_period, MGRP}]

· Except case of combination Rx beamforming and different numerology with no capability for simultaneous reception

[n * SMTC_period ]  ,   if MGRP < SMTC_period

[n * SMTC_period *2] ,   if MGRP = SMTC_period
3 Conclusion 
In this contribution, we provide our views on usage of measurement gap and related cell identification/measurement time for measurement requirement. 
For Rx beamforming and different numerology between data/SSB,

· Proposal 1: For Rx beamforming and different numerology cases in intra-frequency measurement within the active BWP, network should configure measurement gap for a UE depending UE capability.

· Proposal 2: Introduce UE Rx beamforming capability.

For related cell identification and measurement,
· Proposal 3: The cell identification and measurement time can be considered as function of

· No measurement gap

[n * SMTC_period]

· Measurement gap with/without RF retuning 

[n * max{SMTC_period, MGRP}]

· Except case of combination Rx beamforming and different numerology with no capability for simultaneous reception

[n * SMTC_period ]  ,   if MGRP < SMTC_period

[n * SMTC_period *2] ,   if MGRP = SMTC_period
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