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1. Introduction

Initial agreements on the SSB-based intra-frequency measurement without gap have been reached in RAN4#AH1801 meeting [1]. 

	For FR1, it is proposed to set TPSS/SSS_sync, T SSB_measurement_period  and TSSB_time_index requirement as:

                                TPSS/SSS_sync = max( 600, [5 or 6] x SMTC_period ) ms         (1)
                             TSSB_time_index = max( [TBD], [2+X] x SMTC_period ) ms        (2)
                            TSSB_measurement_period = max( 200, [5] x SMTC_period ) ms         (3)
For FR2, requirements of TPSS/SSS_sync, T SSB_measurement_period  and TSSB_time_index are given as:

                                       TPSS/SSS_sync = max( [X1], [Y1] x N1 x SMTC_period )          ms        (4)
                                    TSSB_time_index = max( [X2], [3+Y2] x N2 x SMTC_period )      ms        (5)
                         TSSB_measurement_period = max( [X3], [Y3] x N3 x SMTC_period )           ms        (6)
Interested companies are encouraged to propose [TBD] values in formulas (1) to (6), and the parameter N related to Rx beamforming and Rx beam sweeping in formulas (4) to (6).


It is expected that companies should provide discussions and proposals on the values of the TBD factors in the above equations. In order to achieve good progress on the requirement methodologies for SSB-based intra-frequency measurement, we should further discuss the remaining issues such as gap sharing, CA impact and delay margins.
In this contribution, we discuss the remaining issues for SSB-based intra-frequency measurement requirements and propose values for the equations.
2. Discussion on the intra-frequency measurement without gap
2.1. Gap impact on intra-frequency measurement period
For SSB-based intra-frequency measurement, it is necessary that we consider the impact from gaps even for the without-gap requirements because the gaps which configured for inter-frequency measurement may overlap with the SMTC occasions configured for intra-frequency without gap. There is good chance that the measurement gaps configured for inter-frequency measurement overlap with the SMTC configured for the intra-frequency measurement as illustrated in Fig.1. Under such circumstance, we need to consider adding a scaling factor to the SSB-based measurement period equations to address the issue.
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Figure 1 the overlap between gaps and SMTC occasions
According to RAN1 agreements, we have the combinations of MGRP and SMTC periodicity in the below table and the scaling factor addressing the overlap issue can be derived by the ratio between the possible periodicities of measurement gap and SMTC.
	           MGRP

SMTC periodicity
	20ms
	40ms
	80ms
	160ms

	5ms
	K = 4/3 K = 1
	K = 8/7 K = 1
	K = 16/15 K = 1
	K = 32/31 K = 1

	10ms
	K = 2 K = 1
	K = 4/3 K = 1
	K = 8/7 K = 1
	K = 16/15 K = 1

	20ms
	/
	K = 2
	K = 4/3 K = 1
	K = 8/7 K = 1

	40ms
	/
	/
	K = 2
	K = 4/3

	80ms
	/
	/
	/
	K = 2

	160ms
	/
	/
	/
	/


Specifically, we propose to have this factor of 
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 added to the equations for SSB-based intra-frequency measurement period requirements. However, we cannot simply cover every possible combinations in the above table because in some cases where MGRP is smaller than SMTC periodicity, the factor K is not valid and it is not necessary to define requirements for those cases since they are wrong configurations. 
To note that, for the K values in red in the above table, we should all set them to K = 1 to simplify K configurations. Because under such conditions, the SMTC periodicities are too short that the UE is not supposed to have such frequent measurement. With the constraint from the lower bound 200ms for measurement period, we should simply set the K value for these cases to K = 1 to avoid complexity in defining the related requirements. As a result, the total number of possible values for K is 3 with regard to different MGRP and SMTC periodicity combinations, which means that K = {1, 4/3, 2}.

Proposal 1: 
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 is introduced to address the overlap issue between gap and SMTC when considering the SSB-based intra-frequency measurement period requirements.
Observation 1: It is network configuration error under the situations where MGRP is smaller than SMTC periodicity.

2.2. CA impact on the measurement requirements
When it comes to the CA impact on the measurement requirements, we need to achieve the fair trade-off between UE complexity and measurement delay performance. Apparently, we should consider the total supported CC numbers to do scaling on the measurement requirements resulting in a linear loose of the requirements. However, NR UE cannot deal with the CCs as fast as the LTE UE because resources configured for the operation may not be provided as frequently as they were. Under such circumstance, we may need to implement multiple searchers, say two, to cope with multiple CCs.

In this meeting, we should discuss whether we need to scale the delay requirements with factors addressing the CA impact due to single UE searcher  and whether the UE needs multiple searcher to cope with multiple configured CCs so that the requirements can be scaled by searcher number. The UE may use two searchers, one of which serves the PCell/PSCell mobility and the other works for the SCells.
Observation 2: We may need to consider CA impact on the measurement requirements scaling.

Observation 3: We may need to consider multiple searchers for SCells in order to meet the measurement delay requirements for NR at least for FR1.
2.3. Values in the equations
TPSS/SSS_sync 

For FR1, we propose that 6 SMTC periods are needed for PSS/SSS synchronization. Thus the equation turns into,
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For FR2, we propose that 
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, thus the equation for FR2 turns into,
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TSSB_time_index 

For FR1, the impairment margin for the time index acquisition delay proposed by us is 2 samples, thus the equation turns into, where the lower bound for SSB time index acquisition in FR1 is proposed to be 
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For FR2, we propose for time index acquisition that 
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, where 3 is added as impairment margin. Thus we have the equation for FR2,
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TSSB_measurement_period 

For FR1, we should consider the factor for overlap issue between gap and SMTC for measurement period requirement, thus we propose the equation as,
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Where 
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 is the factor to address the overlap issue.

For FR2, similarly we propose that,
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. Thus the equation turns into,
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Proposal 2: We propose that for SSB-based intra-frequency measurement requirements, the following equations.
FR1, 
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FR2, 
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where 
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3. Intra-frequency measurement with gaps

When considering the requirements for intra-frequency measurement with gaps, the factor for gap sharing should be added to the requirement equations. In LTE, we have the gap sharing factors for BL UEs, for example Kintra_M1_NC and Kintra_M1_EC. They are good examples which we can borrow the idea from when defining the gap sharing requirements for intra- and further for inter- frequency measurement in NR.
Proposal 3: A factor should be introduced to address the gap sharing issue when considering the SSB-based intra-frequency measurement requirements with gaps.

4. Conclusion
In this contribution, we discuss the remaining issues for SSB-based intra-frequency measurement requirements and propose values in the equations.
Proposal 1: 
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 is introduced to address the overlap issue between gap and SMTC when considering the SSB-based intra-frequency measurement period requirements.

Observation 1: It is network configuration error under the situations where MGRP is smaller than SMTC periodicity.

Observation 2: We may need to consider CA impact on the measurement requirements scaling.

Observation 3: We may need to consider multiple searchers for SCells in order to meet the measurement delay requirements for NR at least for FR1.

Proposal 2: We propose that for SSB-based intra-frequency measurement requirements, the following equations.

FR1, 
[image: image20.wmf][

]

[

]

/_

__

__

max(600,6_)

max(160,22_)

max(200,5_)

PSSSSSsync

SSBtimeindex

SSBmeasurementperiod

TSMTCperiodms

TKSMTCperiodms

TKSMTCperiodms

=´

éù

=+´´

êú

=é´ù´

éù

êú

ëû

.

FR2, 
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where 
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Proposal 3: A factor should be introduced to address the gap sharing issue when considering the SSB-based intra-frequency measurement requirements with gaps.
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