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1. Introduction

Agreements on the SSB-based intra-frequency measurement without gap reached in RAN4#86 meeting are copied as follows. 

	For FR1, 

                                TPSS/SSS_sync = max( 600, [5 or 6] x SMTC_period ) ms         (1)
                             TSSB_time_index = max( 120, 3 x SMTC_period ) ms        (2)
                            TSSB_measurement_period = max( 200, 5 x SMTC_period ) ms         (3)
For FR2, 

                                       TPSS/SSS_sync = max( [X1], [5 or 6] x N1 x SMTC_period )          ms        (4)
                                    TSSB_time_index = max( [X2], [5] x N2 x SMTC_period )      ms        (5)
                         TSSB_measurement_period = max( [X3], 5 x N3 x SMTC_period )           ms        (6)


It is expected that companies should continue to provide 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 SMTC overlapping, gap sharing and CA impact.
In this contribution, we discuss the remaining issues for SSB-based intra-frequency measurement requirements and propose values for the requirements.
2. Gap impact on intra-frequency measurement period
2.1. SMTC overlapped by measurement gaps
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. 
Partially overlapping

There is good chance that the measurement gaps configured for inter-frequency measurement partially 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 address the issue.
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Figure 1 the overlap between gaps and SMTC occasions
Fully overlapping

When the SMTC configured for non-gap intra-frequency measurements are all overlapped by the gap configured for inter-frequency measurements, it is a fully-overlapping case. Under such case, the SMTC configured for intra-frequency measurement should still be at least partially available although all the SMTC occasions are covered by measurement gaps. Thus the network should allow the UE to do intra-frequency measurements in some of the gaps which cover configured SMTC. In this case, we should consider the gap sharing factor to function when defining requirements. That is to say, the performance of intra-frequency measurement without gap as specified in section 9.2.5 when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, is scaled by Kintra = 1/X * 100, where X can be indicated by the network to the UE through RRC signaling.
Non-overlapping

When the SMTC configured for non-gap intra-frequency measurements are not once overlapped by the measurement gap, the scaling factor to address this overlapping issue is set to 1.

Scaling factor M
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
	M = 4/3
	M = 8/7
	M = 16/15
	M = 32/31

	10ms
	M = 2
	M = 4/3
	M = 8/7
	M = 16/15

	20ms
	/
	M = 2
	M = 4/3
	M = 8/7

	40ms
	/
	/
	M = 2
	M = 4/3

	80ms
	/
	/
	/
	M = 2

	160ms
	/
	/
	/
	/


Specifically, we propose to have this factor of 
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 added to the requirements. However, we cannot simply cover every possible combinations in the above table because in some cases where MGRP is smaller than SMTC periodicity, it is the case of fully-overlapping and the factor M is not valid and instead Kintra is to scale such requirements.
To note that, some of the M values in the above table may need to be rounded when used in measurement period requirements, as we should all set them to M = 1 to simplify M configuration. Because under certain 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 M value for these cases to M = 1 to avoid complexity in defining the related requirements. 

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.
2.2. Gap sharing between intra- and inter- frequency measurement
When considering the intra-frequency measurement with gaps, requirements should be scaled by the gap sharing factor which address the issue of gap sharing between the intra- and inter- frequency measurement gaps. As stated in TS38.133 section 9.1.2, LTE-like gap sharing framework should be reused to NR with Kintra = 1/X * 100 and Kinter = 1/(100-X) * 100, in which the X is indicated by the network to UE with RRC signaling.
Additionally, as mentioned above, for the cases where non-gap intra-frequency measurement SMTC are fully overlapped with the measurement gaps, gap sharing scaling factor should also apply.
However the wording in the current version of section 9.1.2 needs to be polished as the following manner or something alike and the change we propose on this polishing can be found in our other paper [1].

Proposal 2: When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers,

· The performance of intra-frequency measurement with gap as specified in section 9.2.6 is scaled by Kintra = 1/X * 100,
· The performance of intra-frequency measurement without gap as specified in section 9.2.5 when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, is scaled by Kintra = 1/X * 100,
· The performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1/(100-X) * 100,
Proposal 3: The performance of intra-frequency measurement without gap as specified in section 9.2.5 when SMTC configured for intra-frequency measurement are partially overlapping with measurement gaps, is scaled by M = MGRP / (MGRP – SMTCperiod).

3. Specific values for SSB-based intra-frequency requirements
3.1. Scaling
Our proposals for the SSB-based intra-frequency requirements without gap when SMTC occasions are partially overlapped is that M is scaled to the original requirement as follows.
TPSS/SSS_sync 

For FR1, we propose that
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For FR2, we propose that 
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TSSB_time_index 

For FR1, 
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For FR2, we propose 
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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 

[image: image10.wmf][

]

__

max(200,516_)

SSBmeasurementperiod

TMSMTCperiodms

=´´´

éù

éù

êú

ëû


Proposal 4: We propose that for SSB-based intra-frequency measurement without gap when SMTC occasions are partially overlapped by measurement gaps, the following requirements.
FR1, 
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FR2, 
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where 
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3.2. Values for M
The values for M are actually listed in the table in section 2.1 of this paper, however with regard to different requirement among SSB index acquisition, SSS/PSS synchronization and measurement period, the applied value of M may vary. For example, with the lower bound of FR1 SSB index acquisition time being 120ms, it automatically refrains M from being small values in which cases after scaled by M the delay still not exceeds the lower bound. That is to say, the actual values of M for each case in each requirement needs further specification after the lower bounds are confirmed.
4. Conclusion
In this contribution, we discuss the remaining issues for SSB-based intra-frequency measurement requirements and propose values for the requirements.
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.

Proposal 2: When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers,

· The performance of intra-frequency measurement with gap as specified in section 9.2.6 is scaled by Kintra = 1/X * 100,
· The performance of intra-frequency measurement without gap as specified in section 9.2.5 when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, is scaled by Kintra = 1/X * 100,
· The performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1/(100-X) * 100,
Proposal 3: The performance of intra-frequency measurement without gap as specified in section 9.2.5 when SMTC configured for intra-frequency measurement are partially overlapping with measurement gaps, is scaled by M = MGRP / (MGRP – SMTCperiod).

Proposal 4: 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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