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1. Introduction

In RAN4 #86, cell identification and measurement delay requirements for the inter-frequency and intra-frequency with gap are still TBD on for EN-DC UE.
In this contribution we continue discussing the related core requirements for both per-UE and independent gap cases.
2. Inter-frequency cell identification requirements without DRX
Based on the previous discussion, inter-frequency measurement will always use measurement gap, and the corresponding core requirement shall also consider the gap periodicity. Regarding the UE capability of per-UE and independent gap, there might be different cases for defining the inter-frequency requirements.

2.1 per-UE gap based requirements
In the current LTE specification, the inter-frequency measurement/identification requirement without DRX for legacy UE is defined as:

	8.1.2.3.1.1
E-UTRAN FDD – FDD inter frequency measurements when no DRX is used

When measurement gaps other than nonUniform1 – nonUniform4 are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:

TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nfreq,n Nfreq,r Kn and Kr are defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1


In RAN4#AH1801 and 86, it has been proposed to group different frequency layers, named as frequency layer group, depending on the corresponding SMTC configuration. More specifically, the frequency layer group (FLG) can be defined such that 
· the SMTC of any frequency layer in one FLG cannot be either partially or fully overlapped with the SMTC of any frequency layer in the other FLG 

· As an example in Figure 1: frequency layer 1,2,3 are in FLG1 and frequency layer 4 is in FLG2. The SMTC of frequency layer 1/2/3 is orthogonal to the SMTC of frequency layer 4.

· The SMTC of a frequency is at least partially or fully overlapped with the SMTC of at least one of the other frequency layers in the same FLG.

· Frequency layer 2 and 3 have orthogonal SMTC. However, they cannot be in different FLG since the SMTC of both frequency layers are partially overlapped with the SMTC of frequency layer 1.

Proposal 1 : Frequency layer group is defined such that 

· the SMTC of any frequency layer in one FLG cannot be either partially or fully overlapped with the SMTC of any frequency layer in the other FLG 

· The SMTC of a frequency is at least partially or fully overlapped with the SMTC of at least one of the other frequency layers in the same FLG.
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                                                                                      Figure 1: Illustration of frequency layer groups
Considering the orthogonality of SMTC occasions in different FLG, the corresponding requirements for different FLG can be defined independently. TBasic_Identify_Inter in NR is jointly determined by MGRP and SMTC periodicity. In addition, different frequency layers in the same FLG may come with different SMTC periodicity. 
To define the minimum performance requirements, the proposed equation is as following,

Proposal 2: Inter-frequency cell identification and measurement delay requirement with per-UE gap can be defined 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. 
Nfreq, inter-freq NR, NSA = N freq, FR1 + N freq, FR2, is the number of inter-frequency NR carriers being monitored in one FLG.
N freq, FR1 is the number of inter-frequency NR FR1 carriers being monitored configured by network in one FLG.

N freq, FR2 is the number of inter-frequency NR FR2 carriers being monitored configured by network in one FLG.

M Identification_Inter-freq, FR1 is the number of SSB which is used to identify a cell on a FR1 inter-frequency carrier, which is FFS 
M Identification_Inter-freq, FR2 is the number of SSB which is used to identify a cell on a FR2 inter-frequency carrier, which is FFS
M Measurement_Inter-freq, FR1 is the number of SSB which is used to measurement a cell on a FR1 inter-frequency carrier, which is FFS 
M Measurement_Inter-freq, FR2 is the number of SSB which is used to measurement a cell on a FR2 inter-frequency carrier, which is FFS
2.2 Per frequency group gap based requirements
If 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. So the requirements shall be divided into two categories according to the configured measurement object.

Proposal 3: Inter-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 inter-frequency NR FR1 carriers being monitored configured by network in one FLG.

· 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 inter-frequency NR FR2 carriers being monitored configured by network in one FLG.

3. Conclusion
In this contribution we discuss the inter-frequency measurement requirements for both per-UE and per frequency group gap based measurement. The proposed requirements are summarized as below.

Proposal 1 : Frequency layer group is defined such that 

· the SMTC of any frequency layer in one FLG cannot be either partially or fully overlapped with the SMTC of any frequency layer in the other FLG 

· The SMTC of a frequency is at least partially or fully overlapped with the SMTC of at least one of the other frequency layers in the same FLG.

Proposal 2: Inter-frequency cell identification and measurement delay requirement with per-UE gap can be defined 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. 

Nfreq, inter-freq NR, NSA = N freq, FR1 + N freq, FR2, is the number of inter-frequency NR carriers being monitored in one FLG.

N freq, FR1 is the number of inter-frequency NR FR1 carriers being monitored configured by network in one FLG.

N freq, FR2 is the number of inter-frequency NR FR2 carriers being monitored configured by network in one FLG.

M Identification_Inter-freq, FR1 is the number of SSB which is used to identify a cell on a FR1 inter-frequency carrier, which is FFS 
M Identification_Inter-freq, FR2 is the number of SSB which is used to identify a cell on a FR2 inter-frequency carrier, which is FFS

M Measurement_Inter-freq, FR1 is the number of SSB which is used to measurement a cell on a FR1 inter-frequency carrier, which is FFS 
M Measurement_Inter-freq, FR2 is the number of SSB which is used to measurement a cell on a FR2 inter-frequency carrier, which is FFS
Proposal 3: Inter-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 inter-frequency NR FR1 carriers being monitored configured by network in one FLG.

· If measurement object is FR2 cell


[image: image19.wmf]ms

))

)

,

(

(

(

T

2

,

1

2

,

2

,

FR2

FG,

-

nter_per

Identify_I

å

=

-

-

×

×

=

FR

freq

N

i

i

FR

freq

Inter

GS

FR

freq

Inter

MGRP

SMTC

Max

M

K



[image: image20.wmf]ms

))

)

,

(

(

(

T

2

,

1

2

,

_

,

2

,

FR2

 

FG,

-

r

t_Inter_pe

measuremen

å

=

-

-

×

×

=

FR

freq

N

i

i

FR

freq

Inter

t

measuremen

GS

FR

freq

Inter

MGRP

SMTC

Max

M

K



[image: image21.wmf]GS

FR

freq

Inter

K

,

2

,

-

=(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 inter-frequency NR FR2 carriers being monitored configured by network in one FLG.
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