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1. Introduction

In RAN4 #85 meeting, the intra-frequency cell identification and measurement with measurement gap was discussed, and some of the requirements were specified in TS38.133 v15.0.0. However there was an editor note in the requirement section, duplicated as below,

	9.2.6.2
Intrafrequency cell identification

Editor’s Note : The requirements below have been derived so far assuming no configured Scell or E-UTRA SCell. The requirements when one or more SCells or E-UTRA SCells are configured is for further study. The impact of gap sharing between intrafrequency and interfrequency measurements has not been include in the requirements below.

The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index or the UE has already identified an SS block with different time index and the same physical cell ID, or the UE has been indicated that the neighbour cell is synchronous with the serving cell.. Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index

Tidentify_intra_without_index = TPSS/SSS_sync + T SSB_measurement_period  ms

Tidentify_intra_with_index = TPSS/SSS_sync + T SSB_measurement_period + TSSB_time_index
Where:


TPSS/SSS_sync: it is the time period used in PSS/SSS detection given in table 9.2.6.2-1, 9.2.6.2-2,  or 9.2.6.2-1(deactivated SCell) 


TSSB_time_index: it is the time period used to acquire the index of the SSB being measured given in table 9.2.6.2-3 or 9.2.6.2-5 or 9.2.6.2-7(deactivated SCell) or or 9.2.6.2-8(deactivated SCell).


T SSB_measurement_period: equal to a measurement period of SSB based measurement given in table 9.2.6.2-1, 9.2.6.2-2, 9.2.6.2-3 (deactivated Scell) or 9.2.6.2-4(deactivated SCell)


In this contribution we discuss the intra-frequency measurement requirements with both per-UE and independent gap when multiple serving carriers are configured.
2. Intra-frequency cell identification requirements without DRX
Based on the previous discussion, in some cases intra-frequency cell identification and measurements will also need gap. Regarding the UE capability of per-UE and independent gap, there might be different cases for defining the intra-frequency requirements with gap.

In this section, the intra-frequency measurement requirement discussion is only for EN-DC UE(NSA).
2.1 Side condition

Based on the previous discussion and observation from simulation results, we propose to reuse the LTE side condition for NR intra-frequency identification requirement here, i.e. SINR≥-6dB.

Proposal 1: Side condition for NR intra-frequency identification requirement can be set as SINR≥-6dB.
2.2 Cases by using per-UE gap
In NR intra-frequency measurement gap, the intra-frequency layers may also share the gap resource for identification and measurement, for example if UE is working in EN-DC where LTE is PCell, FR1 NR cell is PScell and FR2 NR cell is Scell in SCG, then the intra-frequency identification on the frequency layers of PSCell and SCG SCell are sharing the same gap resource, and therefore the identification delay might be extended by the number of intra-frequency layers.
· The intra-frequency layer number might be considered in the intra-frequency identification delay requirement.
· MGRP and SMTC periodicity shall be contain in a max function to derive the identification/measurement cycle

· The FR1 and FR2 frequency layers shall be considered since the measurement objects of FR1 and FR2 might be mixed

So the proposed equation is as following,

Proposal 2: Intra-frequency cell identification delay requirement equation with per-UE gap can be formulated as,
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 =(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 
N freq, FR1 is the number of intra-frequency NR FR1 carriers being monitored with gap configured by network.

N freq, FR2 is the number of intra-frequency NR FR2 carriers being monitored with gap configured by network.

M Intra-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS 
M Intra-freq, FR2 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS
“TBD” inside the sigma function is a lower bound time delay for the cell identification, which is FFS.
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 here include PSS/SSS synchronization and SSB measurement period for “without SSB index” case or include PSS/SSS synchronization, SSB measurement period and SSB time index acquisition period for “with SSB index” case. How to map the above formula in to requirement tables for multiple serving carrier scenario can be FFS. 
2.3 Cases by using independent gap (per band group gap)
If independent gap (per band group gap) is supported by UE, then the FR1 cell identification and FR2 cell identification can be conducted in parallel and the time delay for the cell identification or measurement will not be accumulated between FR1 and FR2 for intra-frequency case. So the requirements shall be divided into two categories according to the configured measurement object. In each category, the gap resource is also shared by different intra-frequency layers, so the number of intra-frequency layers are also need to be considered.
Proposal 3: Intra-frequency cell identification delay requirement equation with per-band group gap can be formulated as,
· If measurement object is FR1/LTE cell
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=(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR1 is the number of intra-frequency NR FR1 carriers being monitored with gap configured by network.

M Intra-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS.
“TBD” inside the sigma function is a lower bound time delay for the cell identification, which is FFS.

· If measurement object is FR2 cell
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=(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR2 is the number of intra-frequency NR FR2 carriers being monitored with gap configured by network.

M Intra-freq, FR2 is the number of SSB which is used to detect a cell on a FR2 intra-frequency carrier, which is FFS.
“TBD” inside the sigma function is a lower bound time delay for the cell identification, which is FFS.

Both 
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 here include PSS/SSS synchronization and SSB measurement period for “without SSB index” case or include PSS/SSS synchronization, SSB measurement period and SSB time index acquisition period for “with SSB index” case. How to map the above formula in to requirement tables for multiple serving carrier scenario can be FFS. 
3. Conclusion
In this contribution we discuss the intra-frequency measurement requirements for both per-UE and independent gap cases; and after we concluded on non-DRX requirement we may go ahead to the DRX case in next meeting.

Proposal 1: Side condition for NR intra-frequency identification requirement can be set as SINR≥-6dB.

Proposal 2: Intra-frequency cell identification delay requirement equation with per-UE gap can be formulated as,
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 =(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR1 is the number of intra-frequency NR FR1 carriers being monitored with gap configured by network.

N freq, FR2 is the number of intra-frequency NR FR2 carriers being monitored with gap configured by network.

M Intra-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS 
M Intra-freq, FR2 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS

“TBD” inside the sigma function is a lower bound time delay for the cell identification, which is FFS.
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 here include PSS/SSS synchronization and SSB measurement period for “without SSB index” case or include PSS/SSS synchronization, SSB measurement period and SSB time index acquisition period for “with SSB index” case. How to map the above formula in to requirement tables for multiple serving carrier scenario can be FFS. 
Proposal 3: Intra-frequency cell identification delay requirement equation with per-band group gap can be formulated as,
· If measurement object is FR1/LTE cell


[image: image13.wmf]ms

)))

)

,

(

(

,

(

(

T

1

,

1

1

,

,

1

,

ntra_FR1

Identify_I

å

=

-

-

×

×

=

FR

freq

N

i

i

FR

freq

Intra

GS

FR

freq

Intra

MGRP

SMTC

Max

M

TBD

Max

K



[image: image14.wmf]GS

FR

freq

Intra

K

,

1

,

-

=(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR1 is the number of intra-frequency NR FR1 carriers being monitored with gap configured by network.

M Intra-freq, FR1 is the number of SSB which is used to detect a cell on a FR1 intra-frequency carrier, which is FFS.

“TBD” inside the sigma function is a lower bound time delay for the cell identification, which is FFS.
· If measurement object is FR2 cell
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=(1/X)*100 where X is a signalled RRC parameter for gap sharing scheme, and the corresponding gap sharing table is FFS. 

N freq, FR2 is the number of intra-frequency NR FR2 carriers being monitored with gap configured by network.

M Intra-freq, FR2 is the number of SSB which is used to detect a cell on a FR2 intra-frequency carrier, which is FFS.

“TBD” inside the sigma function is a lower bound time delay for the cell identification, which is FFS.Both 
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 here include PSS/SSS synchronization and SSB measurement period for “without SSB index” case or include PSS/SSS synchronization, SSB measurement period and SSB time index acquisition period for “with SSB index” case. How to map the above formula in to requirement tables for multiple serving carrier scenario can be FFS. 
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