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1. Introduction
In 38.133 the intrafrequency requirements currently have an editor’s note
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.

In this paper we discuss how to resolve the issue.
2. Discussion

We begin by reviewing the solution that was introduced for LAA with multiple SCells measured in overlapping DMTC occasions. In 36.133 there is a scaling factor

.
	k2=
[image: image1.wmf]÷

÷

ø

ö

ç

ç

è

æ

ú

ú

ù

ê

ê

é

2

,

2

max

_

3

SCC

FS

N

 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0


This relaxation apples to the FS3 Scells, however as the PCell for LAA is a licensed cell using CRS, the  PCell measurement opportunities are not fully overlapped with the DMTC. K2 can be calculated for different NFS3_SCC
	NFS3_SCC
	k2

	0
	1

	1
	1

	2
	1

	3
	2

	4
	2


From this table, we can see that a UE which supports 4 DL FS3 SCells supports at least two concurrent measurements and additionally PCell measurement which may be non-concurrent.
In previous meetings we have prosed that a similar solution is adopted for NR carrier aggregation, which can apply to both SA and NSA operation. The issue is quite technically similar in that there is no fundamental reason that a UE with sufficient hardware resources could not measure all intra-frequency carriers which do not need retuning concurrently. However, in this case, the complexity would be increased due to overlapping SMTC similarly to DMTC, and relaxations may be motivated.

Observation 1: There is no issue with performing multiple SCell measurements when SMTC are not overlapping in time

Also, when measurements are performed in gaps with retuning, RAN4 assumes one measurement object is processed per gap in requirements, and there is no need for further relaxation due to the searcher hardware complexity issue.
Proposal 1: No scaling of requirements with multiple SCells is needed for gap-based measurements, or for the case that SMTC of the PCell/PSCell and SCells do not overlap in time

In earlier meetings, we have proposed that some of the measurement processing capability of the UE is reserved for the PCell/PSCell measurements. This is because of one important difference from LAA; in LAA the PCell is assumed to use CRS and so there is no relaxation to the PCell measurement requirements. In NR the PCell/PSCell SMTC may overlap in time with the SCell SMTC but we do not think it is suitable to have worse PCell/PSCell mobility when a larger number of SCells is configured.
While SCell management is clearly important, the consequences in terms of a dropped connection or dual connectivity leg are more severe if the PCell or PSCell fails – either all serving cells are dropped, or at least all NR serving cells are dropped. So, then it seems important that as more NR SCells are added that the PCell/PSCell measurement delays are not very significantly increased. 1
In the previous proposals we proposed 2 searchers for NR intrafrequency serving cells with one dedicated for NR PCell (SA) or NR PSCell (NSA) measurements and an additional searcher shared between SCells. More than 2 searchers could also be considered; however, 2 LTE searchers was the baseline assumption for LAA. The 2 searcher assumption leads to a scaling factor Ns = Number of configured NR SCells if one of the searchers is reserved for PCell/PSCell. For now, we have not considered the case where there may be NR dual connectivity, i.e. an NR PCell, NR PSCell and NR SCells. This can be considered later when RAN4 defines NR dual connectivity.
Proposal 2 : Part of the NR UE complexity is reserved for measuring PCells and PSCells (in NSA with LTE PCell) with the same performance regardless of how many NR SCells are  configured

Proposal 3: LTE SCell configuration (e.g. in the MCG) does not affect NR measurement performance.
Proposal 4: When the UE is configured with one or more SCells, RRM requirements for the SCells are scaled by Ns = Number of configured NR SCells. Requirements for PCell or PSCell are not scaled, i.e. Ns=1.
Proposal 5: The possible scaling for NR-DC may be considered later

3. Conclusion

In this contribution we discuss multiple SCell measurements for NR. We make the following observation and proposals: 

Observation 1: There is no issue with performing multiple SCell measurements when SMTC are not overlapping in time

Also, when measurements are performed in gaps with retuning, RAN4 assumes one measurement object is processed per gap in requirements, and there is no need for further relaxation due to the searcher hardware complexity issue.

Proposal 1: No scaling of requirements with multiple SCells is needed for gap-based measurements, or for the case that SMTC of the PCell/PSCell and SCells do not overlap in time

Proposal 2 : Part of the NR UE complexity is reserved for measuring PCells and PSCells (in NSA with LTE PCell) with the same performance regardless of how many NR SCells are  configured

Proposal 3: LTE SCell configuration (e.g. in the MCG) does not affect NR measurement performance.
Proposal 4: When the UE is configured with one or more SCells, RRM requirements for the SCells are scaled by Ns = Number of configured NR SCells. Requirements for PCell or PSCell are not scaled, i.e. Ns=1.
Proposal 5: The possible scaling for NR-DC may be considered later
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