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1. Introduction

In RAN4 #84bis meeting, a WF was approved in [1], and some of the agreements were duplicated as below,
	· Agreement on UE capability for FR1/2 measurements

· To do in RAN4#85: introduce measurement gap based requirements for per-UE based measurement gap and FR1/2 independent measurement gap (best effort based)

· Agreement on MGL
· For UE supports single and per UE gap, three MGL are introduced, 6ms, [4]ms and 3ms

· For UE support independent gap for FR1/2, the following MGL are introduced

· FR1 measurement objects: 6ms, [4]ms and 3ms

· FR2 measurement objects: 

· With FR1/LTE serving cell only: 6ms, [4]ms and 3ms

· With FR2 serving cell: 

· If identical gap is configured for both FR1 and FR2: 6ms, [4]ms, 3ms, 

· If independent gap is configured for FR1 and FR2:[1+x] ms, [2.25+x] ms, [5+x]ms

Note: x is defined based on RF switching time and TBD in RAN4#85

· Non-NR-capable UE does not need to support new gap other than 3ms or 6ms

· Agreement on MGL

· Four MGRP to be introduced: 20ms, 40ms, 80ms and 160ms for NSA and SA NR UE

· If non-NR measurement objects are configured, 160ms MGRP should not be used

· FFS: 40ms MGRP LTE requirements will apply if 20ms MGRP common gap is configured

· For UE not supporting NR, both 20ms and 160ms should not be configured 

· Necessity of 20ms MGRP +6ms MGL to be confirmed by RAN4#85

· To do in RAN4#85: 

· Identify the combinations of MGRP and MGL, which are necessarily to be introduced in Rel-15
· Update measurement gap configuration table based on updated MGL and MGRP


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.
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
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.
· 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.
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
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.

· 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.
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