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Abstract of the contribution: This contribution discusses the issue of 5G Indicator for the UE MMI and proposes a way forward.
1
Introduction

Today, a UE’s MMI displays alongside a signal level, a status icon providing an indication of the technology the UE is using (whether idle or connected), and thereby conveys an “idea” of the service(s) a user might expect from her (mobile) device.
For instance, for a [popular phone] the following status icons are displayed (link).
Table 1: status icons on a [popular phone]

	Status
	Display
	Details
	Status
	Display
	Details

	•••••
	
	You’re in range of your cellular network and can make and receive calls. If there’s no signal, "No service" appears
	LTE
	••••• LTE
	Your carrier’s LTE network is available, and your [popular phone] can connect to the Internet over that network. 

	4G
	••••• 4G
	Your carrier’s 4G UMTS (GSM) or LTE network is available, and your [popular phone] can connect to the Internet over that network. (Not available in all areas.)
	 3G
	••••• 3G
	Your carrier’s 3G UMTS (GSM) or EV-DO (CDMA) network is available, and your [popular phone] can connect to the Internet over that network.

	E
	••••• E
	Your carrier’s EDGE (GSM) network is available, and your [popular phone] can connect to the Internet over that network.
	GPRS

1x
	••••• GPRS

••••• 1x
	Your carrier’s GPRS (GSM) or 1xRTT (CDMA) network is available, and your [popular phone] can connect to the Internet over that network.

	[image: image1.emf]
	••••• [image: image2.emf]
	Your [popular phone] is connected to the Internet over Wi-Fi.
	WiFi
	••••• [image: image3.emf] WiFi
	You can use Wi-Fi calling. Your carrier also appears next to the icon.


It should be noted that the indications do somewhat differ between vendors / OS and also as a function of operators’ own requirements (e.g. use of the “4G” icon). 3GPP specifications do not define any of the above however provide tools enabling the selection in the OS of the right indication depending on the use case. 

With the introduction of 5GS, the introduction of NR, one or more new icons are expected. This contribution discusses the relations between these and the related work needed in 3GPP and suggests a way forward to progress on this issue bearing in mind Release 15 (incl. both the interim freeze and the Release 15 freeze).
2
Discussion

2.1
General

With the introduction of 5GS and that of NR in particular, one or more new icons are expected to appear on future (mobile) devices with possibly more than one icon displayed at the same time on the same display depending on the desired granularity. What warrants the use of these new icons is unclear at this stage, however a user should expect consistency across devices as to what these icons actually mean and what services she might expect (in the context of her subscription). With the 5G System addressing a wide range of use cases with very distinct requirements, and opening the door to a wider range of different types of subscriptions a one-icon-fit-all is unlikely to be sufficient. Not excluding operators’ own requirements that may be imposed on their own networks, consistency would be best addressed by means of some standardization. 3GPP is not the right forum to define this however GSMA may be an adequate arena.
Observation 1: A plurality of 5G icons are expected that would cover the wide range of use cases and services the 5G System will enable.

Proposal 1: a valid “5G” subscription in the serving PLMN is required in order to display one or more 5G icons.

Observation 2: GSMA FNW is an adequate forum for specifying 5G icons to ensure a minimum consistency across devices hence consistent expectations from end users as to what these mean and what services might be expected (in the context of a given subscription).

Proposal 2: 3GPP should define means to provide information that enables the necessary granularity of 5G icons, without defining what these icons are or should be

Proposal 3: a liaison statement should be sent to GSMA FNW, SA1 (cc. RAN, CT) to start discussions on the expected granularity for 5G icons that would be displayed on a device MMI such that 3GPP can specify the tools to enable these.

2.2
“5G” qualifiers
What defines 5G in 3GPP specifications is not as trivial as what defined earlier generations due to a multiplicity of access and a multiplicity of core networks.
Access: 
· E-UTRA (with multiple UE categories)


(including Cat-Mx, Cat-NBx)
·  NR (with multiple UE categories) 
· E-UTRA + NR (with multiple UE categories)

(excluding Cat-Mx, Cat-NBx)
· (N3GPP is not addressed in this paper)
Core: 
· EPC

· 5GC
The table below lists some starting point regarding the granularity that may be required for 5G qualification and that ought to be enabled by the 3GPP system design.

Table 1: 3GPP 5G qualifiers

	Case
	Radio Access
	Core Network
	3GPP 5G
	Potential 5G differentiation for end-user

	A1
	E-UTRA(1)
	EPC
	Unknown
	eMBB, min data rate threshold?

	B1
	E-UTRA Cat NBx, Cat Mx
	
	Yes (mMTC)
	N/A

	C1
	E-UTRA HRLLC (1)
	
	Unknown
	New services (URLLC)?

	D1
	E-UTRA + NR (1)
	
	Yes (eMBB)
	eMBB

	
	
	
	
	

	A2
	E-UTRA(1)
	5GC
	Unknown
	eMBB, min data rate threshold?

	B2
	E-UTRA Cat NBx, Cat Mx
	
	[Yes,  (mMTC)]
	N/A

	C2
	E-UTRA HRLLC (1)
	
	Unknown
	New services (URLLC)?

	D2
	E-UTRA + NR (1)
	
	Yes (eMBB)
	eMBB

	E
	NR
	
	Yes (eMBB, URLLC)
	eMBB, URLLC

	F
	NR + E-UTRA
	
	Yes (eMBB, URLLC)
	eMBB, URLLC

	NOTE 1: excluding Cat NBx, Cat Mx


Observation 3: NR is a definite 5G qualifier, irrespective of the Core Network connectivity. 
Observation 4: When standalone E-UTRA is used, 5GC may not bring any added differentiation to the end-user vs EPC.
Proposal 4: Given observations 3 and 4, enabling a distinct indication of NR itself (with EPC and with 5GC), is deemed necessary for it can provide the needed differentiation vs. E-UTRA within EPS and 5GS.
Question 1: Is 5GC a definite 5G qualifier? This is not obvious, given E-UTRA operation in 5GC and in EPC.
Proposal 5: A number of alternative answers to question 1 are possible:
-
a) 5GC is a definite qualifier; or
-
b) For eMBB

-
b1) E-UTRA is a definite qualifier if the UE category (i.e. peak data rate) is above a minimum threshold, and the UE is connected to 5GC; or
-
b2) E-UTRA is a definite qualifier if the UE category is above a minimum threshold (i.e. peak data rate) irrespective whether EPC or 5GC is used
-
c) For URLCC

-
c1) E-UTRA is a definite qualifier if the UE supports HRLLC and is connected to 5GC; or

-
c2) E-UTRA is a definite qualifier if the UE supports HRLLC, irrespective whether EPC or 5GC is used
It should be noted that E-UTRA will be an integral part of 3GPP IMT2020 submission to ITU-R alongside NR. It could be left to operator discretion whether a 5G indicator should be used or not.
2.3
Technical considerations
The following tables provides means that enable to provide display cues regarding 5G.
	Proposal 4 – "5G NR"
	D1 (EPC registered, 5G subscription)
	D2 (5GC registered, 5G subscription)

	Idle (camping)
	· UE camps on E-UTRA

· NR RAT use not restricted
· UE does not know the E-UTRA cell supports E-UTRA+NR DC unless an indication is provided to the UE in idle mode (i.e. SIB). Providing a SIB indication does not guarantee NR will be used in connected mode however it does provide an indication that NR is available from this E-UTRA cell. Essentially, such indication is analogous (from a UE standpoint) to the HSDPA Cell Indicator for HSDPA and the E-DCH Cell Indicator for HSUPA in UMTS SIB5/5bis messages that are meant to be solely used for display cues (see TS25.331). Also for EDGE, the GPRS Cell Options IE includes an EGPRS support bit that can also be used for setting the corresponding display indication.
· Note NR mobility measurements are not performed in idle mode unless the UE is NR SA capable and NR neighbor carrier frequencies/cells are indicated (SIB)

	Connected (active)
	· UE RRC-configured to use E-UTRA + NR DC

	NOTE:
For LTE RRC Inactive (possibly Light Connection), a comparable behavior as for idle mode is expected


	Proposal 4 – "5G NR"
	E (5GC registered)
	F (5GC registered)

	Idle mode (camping)
	· UE camps on an NR cell
	· UE camps on NR
· E-UTRA RAT use not restricted
· NR+E-UTRA DC support indication in SIB
· E-UTRA mobility measurements are not performed in idle mode unless the UE is E-UTRA SA capable and E-UTRA carrier frequencies/cells are indicated (SIB)

	Connected (active)
	UE RRC configured to use E-UTRA + NR DC

	NOTE:
For RRC Inactive, a comparable behavior as for idle mode is expected


	Proposals 5a – ”5G”
	A2, B2, C2, D2, E, F

	Idle mode (camping)
	· UE registered to 5GC

	Connected mode
	


	Proposals 5b – ”5G”
	A1 (EPC registered, 5G subscription)
	
A2 (EPC or 5GC registered, 5G subscription)

	Idle mode (camping)
	· 5b2
· No specific SIB indicator required
	· 5b1 and 5b2
· No specific SIB indicator required

	Connected mode
	
	


	Proposals 5c – ”5G”
	C1 (EPC registered, 5G subscription)
	
C2 (5GC registered, 5G subscription)

	Idle mode (camping)
	· 5c2
· No HRLLC-specific display indication expected however a SIB indication is expected so the UE can request HRLLC
	· 5c1 and 5c2
· No HRLLC-specific display indication expected however a SIB indication is expected so the UE can request HRLLC

	Connected mode
	· 5c2
· UE RRC configured for HRLLC 
	· 5c1 and 5c2
· UE RRC configured for HRLLC


3
Conclusions

Proposal 1: a valid “5G” subscription in the serving PLMN is required in order to display one or more 5G icons.

Proposal 2: 3GPP should define means to provide information that enables the necessary granularity of 5G icons, without defining what these icons are or should be

Proposal 3: a liaison statement should be sent to GSMA FNW, SA1 (cc. RAN, CT) to start discussions on the expected granularity for 5G icons that would be displayed on a device MMI such that 3GPP can specify the tools to enable these.

Proposal 4: Enabling a distinct indication of NR itself (with EPC and with 5GC), is deemed necessary for it can provide the needed differentiation vs. E-UTRA within EPS and 5GS.
Question 1: Is 5GC a definite 5G qualifier? This is not obvious, given E-UTRA operation in 5GC and in EPC.
Proposal 5: A number of alternative answers to question 1 are possible:

-
a) 5GC is a definite qualifier; or

-
b) For eMBB

-
b1) E-UTRA is a definite qualifier if the UE category (i.e. peak data rate) is above a minimum threshold, and the UE is connected to 5GC; or
-
b2) E-UTRA is a definite qualifier if the UE category is above a minimum threshold (i.e. peak data rate) irrespective whether EPC or 5GC is used

-
c) For URLCC

-
c1) E-UTRA is a definite qualifier if the UE supports HRLLC and is connected to 5GC; or

-
c2) E-UTRA is a definite qualifier if the UE supports HRLLC, irrespective whether EPC or 5GC is used
Technical considerations are provided in §2.3.

A draft LS is provided in [1].
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