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Introduction
In [1], 3GPP introduced a 1-bit element in the form of the UpperLayerIndication IE in E-UTRA SIB2 to indicate that the LTE cell is ENDC capable, this in turn is used by the device so that it can enable its 5G icon.
This contribution highlights some deployment use-cases that cause a 5G icon to be displayed when it should not, thereby misrepresenting the availability of 5G service. We therefore, propose enhancing the UpperLayerIndication in a new PLMN-InfoList element to explicitly state the type of ENDC capability that is supported by the EUTRA cell so that the various types of ENDC capable devices can correctly display a 5G icon when in the appropriate network configuration.
Discussion
Over time there will be three NR capable device types:
1. FR1 only
2. FR2 only
3. FR1 and FR2
In addition, with the operator deployments there can be three NR network deployments over time:
1. FR1 only
2. FR2 only 
3. FR1 and FR2
Note that deployments #1 and #2 can potentially migrate to deployment #3 over time.

UpperLayerIndication defined in 36.331 [2].
PLMN-InfoList-r15 ::=				SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-Info-r15

PLMN-Info-r15 ::=			SEQUENCE {
	upperLayerIndication-r15			ENUMERATED {true}			OPTIONAL		-- Need OR
}

An ENDC capable device uses the UpperLayerIndication as the mechanism to enable its 5G icon. The problem stems from the fact that the UpperLayerIndication in the SIB2 message is a 1-bit element but it is used by multiple types of devices and in multiple network deployments. For single band NR devices (i.e. FR1 only and FR2 only), this results in the 5G icon being incorrectly enabled when they select an EUTRA cell that supports ENDC in the other band i.e. a FR1 UE entering an EUTRA cell supporting FR2 and a FR2 UE entering an EUTRA cell supporting FR1.
Figures 1, 2 and 3 show cases where the 5G icon is correctly displayed and more importantly where it is incorrectly displayed.
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	State
	Config. A
	Config. B
	Config. C
	Config. D

	1 (IDLE under or Connected to LTE cell not supporting NSA)
	4G
	4G
	4G
	4G

	2 (IDLE under or Connected to LTE cell supporting NSA and no detection of NR coverage)
	4G
	4G
	4G
	5G

	3 (Connected to LTE only under LTE cell supporting NSA and detection of NR coverage)
	4G
	4G
	5G
	5G

	4 (IDLE under LTE cell supporting NSA and detection of NR coverage)
	4G
	5G
	5G
	5G

	5 (Connected to LTE + NR under LTE cell supporting NSA)
	5G
	5G
	5G
	5G

	6 (IDLE under or connected to NG-RAN while attached to 5GC)
	5G
	5G
	5G
	5G


[bookmark: _Ref497593156]. UE state/indicator configuration matrix
As stated in Table 1 [3], SP-170850, the operator community allows for several possible configurations where a 5G icon can be displayed, including when in idle mode, (specifically State 2 – Configuration D) whilst on an EUTRA cell that is ENDC capable. In its current form, a single bit UpperLayerIndication cannot fulfil the requirements for neither Case 2 nor Case 4 and in fact misrepresents 5G service.

Proposed change to 36.311
Include a new PLMN-InfoList with specific UpperLayerIndications so that it explicitly indicates the type of ENDC capability of the EUTRA cell, to allow both single mode (i.e. FR1 only and FR2 only) devices to determine if they should enable their 5G icon. This will still allow dual mode (i.e. supports both FR1 and FR2) devices to be unaffected from a 5G icon perspective. 

Change #1
1>	else:
2>	indicate to upper layers that up-CIoT-EPS-Optimisation is not present;
1>	to upper layers either forward each upperLayerIndication, upperLayerIndication-FR1 and upperLayerIndication-FR2, if present for the selected PLMN, or otherwise indicate absence of this these fields;
NOTE:	upperLayerIndication is an indication to upper layers that the UE has entered a coverage area that offers 5G capabilities. upperLayerIndication-FR1 and upperLayerIndication-FR2 are indications to upper layers that the UE has entered a coverage area that offers FR1 and/or FR2 capabilities respectively.

Upon receiving SystemInformationBlockType2-NB, the UE shall:

Change #2
[bookmark: _Toc12745797]6.3.1	System information blocks
<Omitted unchanged parts>
–	SystemInformationBlockType2
The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.
NOTE:	UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.
SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=		SEQUENCE {
:
:
:
	[[	mbsfn-SubframeConfigList-v1430		MBSFN-SubframeConfigList-v1430	OPTIONAL,	-- Need OP
		videoServiceCauseIndication-r14		ENUMERATED {true}				OPTIONAL	-- Need OP
	]],
	[[	plmn-InfoList-r15					PLMN-InfoList-r15				OPTIONAL	-- Need OP
	]],
:
:
:
	[[	mbms-ROM-ServiceIndication-r15	ENUMERATED {true}				OPTIONAL	-- Need OR
	]],
	[[	plmn-InfoList2-r15					PLMN-InfoList2-r15				OPTIONAL	-- Need OP
	]]
}

:
:
:

PLMN-InfoList-r15 ::=				SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-Info-r15

PLMN-Info-r15 ::=			SEQUENCE {
	upperLayerIndication-r15			ENUMERATED {true}			OPTIONAL		-- Need OR
}

PLMN-InfoList2-r15 ::=		SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-Info2-r15

PLMN-Info2-r15 ::=			SEQUENCE {
	upperLayerIndication-FR1-r15			ENUMERATED {true}		OPTIONAL,		-- Need OR
	upperLayerIndication-FR2-r15			ENUMERATED {true}		OPTIONAL		-- Need OR
}

-- ASN1STOP

Change #3
	up-EDT
This field indicates whether the UE is allowed to initiate UP-EDT, see 5.3.3.1b.

	upperLayerIndication, upperLayerIndication-FR1, upperLayerIndicationFR2
Indications to be provided to upper layers.

	useFullResumeID
This field indicates if the UE indicates full resume ID of 40 bits in RRCConnectionResumeRequest.



Summary
Without making the change to 36.311 there are cases where a 5G icon will be incorrectly displayed. 
Review and approve.
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Figure 3 : 5G icon — FR1 & FR2 UE in different network configurations
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Figure 1 : 5G icon — FR1 only UE in different network configurations
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Figure 2 : 5G icon — FR2 only UE in different network configurations
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Case 5 : 5G icon correctly enabled
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