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1 Introduction

It was agreed in RAN2#100 based on the requirement to indicate 5G icon where 5G services is available.  Hence, an UpperLayerIndication IE is introduced in E-UTRA SIB2, where the definition of the bit is unspecified.
However, as reflected in [1,2,3], 3GPP 5G covers (i) several access technologies including, e.g. Rel. 15 LTE evolution, ENDC, NR, eMTC/NB-IoT, etc and is designed to provide (ii) various network infrastructure capabilities serving different verticals, such as V2X, industrial IOT, etc, with (iii) extreme diverse user experiences, operators are facing increasing difficulty of associating these varieties with a single icon. 
Hence, in RAN2#102 and RAN2 #AH-1807, it was proposed to increase the UpperLayerIndication IE from 1 bit to 3 bits to provide the required flexibility in indicating different 5G systems, network capabilities or services availabilities, based on operators’ preferences. The proposal was discussed in RAN2 and was concluded as:
From RAN2 point of view it is technically feasible that the existing indication could be extended to 3 bits. Discussion whether to add them and the definition of the bits will occur in RAN plenary.

In this paper, we provide some further clarification on the motivations and propose RAN plenary to approve: 
Expand the 1-bit UpperLayerIndication IE to a 3-bit string so that the UE AS layer can provide different indications to the upper layer, while keeping the UpperLayerIndication IE unspecified as it is.  
2 Discussion
2.1 Clarification of Motivations

3GPP 5G includes several access technologies

As pointed out in [1], noted by some operators in [2] and indicated in 3GPP IMT-2020 submission [3], 3GPP 5G includes several access technologies. In the simplest case, arguably, one can classify Rel. 15 into several different types of 5G systems, e.g. 5G LTE (3GPP LTE R15 and beyond), NR (FR1/FR2), NB-IoT/eMTC and so on. Hence, there is a need to provide a tool to allow operators to indicate these different access technologies. 
The need to differentiate the access technologies and services availability is also reflected in GSMA LS to 3GPP related to 5G indication [4]. In particular, RAN2 was asked to support a table with 4 configuration options and 6 states. Specifically, State 3 and State 4 require UE to perform additional measurements of NR frequencies to allow further implementation of NR coverage indicator to upper layer [5, 6].  While the specification of NR measurement has not been agreed on due to concerns on the UE power consumption impact, it was agreed in RAN#79 that the discussion on the requirement can continue in RAN2 with company contribution [7]. 
3GPP 5G provide extreme diverse user experiences 
With the different deployment scenarios (3GPP TR 38.913 [8]) and increasing physical layer flexibility in 5G systems (3GPP TR 38.912 [9]), there is an increasing difficulty to associate the diverse and distinctive user experiences with a single icon. In some use cases, an operator may choose to classify their network tied to user experiences, for instance, based on different throughputs or latencies, e.g., 5G Gigabyte networks, 5G low latency networks. As noted in 3GPP TR 38.913 [8], 5G supports various all deployment scenarios, e.g. VR/AR may only be available at low latency network while HD Video may only be available in gigabyte networks or hotspot scenarios only. With a single icon, it is difficult to indicate to the subscribers whether these services are available or not. 
5G is required to support different verticals with distinct network and UE capabilities
As pointed out in NGMN White Paper [10], 5G is required to support different verticals and offers different network infrastructure capabilities (Infrastructure, Platform, Network) as a Service. As a result, operators will need to indicate different network capabilities and services availabilities, e.g. an Industrial IOT enabled platform vs. general purposed eMBB infrastructure vs. V2X network for the automobiles. In fact, in some cases such as V2X, it may not be appropriate to use 5G icon due to the different product cycles and life spans between automobile and telecommunication industries. 
Observation 1: 3GPP 5G covers (i) several access technologies including e.g. LTE evolution, NR, eMTC/NB-IoT and so on and is designed to provide (ii) various network infrastructure capabilities serving different verticals with (iii) extreme diverse user experiences. Hence, the upper layer requires different 5G indications from AS layer.

2.2 Definition of UpperLayerIndicator

Currently, the meaning of the upperlayerindicator bit is unspecified in 36.311 [11] and is solely left for operator decision on how to use the bit to identify their networks and various network capabilities. It should be noted that the icons displayed in UE today are also unspecified and is controlled by the operating system based on operators’ preferences, which has been the current industry practice.
Observation 2:  The meaning of upperlayerindicator and the display icons remain unspecified and is up to each operator on how to display the icon, which has been the industry practice. 
3 Proposal
In RAN2 #AH-1807, it was proposed to extend the UpperlayerIndicator to IE from 1 bit to 3 bits. We summarize the proposed changes here:
36.331 [11] defines the upperLayerIndication per PLMN.

PLMN-Info-r15 ::=


SEQUENCE {


upperLayerIndication-r15


ENUMERATED {true}


OPTIONAL

-- Need OR

}

	SystemInformationBlockType2 field descriptions

	Omit other definitions

	upperLayerIndication

Indication to be provided to upper layers.

	Omit other definitions


Proposed changes:

PLMN-Info-r15 ::=


SEQUENCE {


upperLayerIndication-r15


BIT_STRING (SIZE (3))


OPTIONAL

-- Need OR

}
The contribution was treated in RAN2#102 and RAN2 #AH-1807
From RAN2 point of view it is technically feasible that the existing indication could be extended to 3 bits. Discussion whether to add them and the definition of the bits will occur in RAN plenary.

Observation 3: From RAN2 point of view it is technically feasible that the existing indication could be extended to 3 bits to provide different 5G indications to the AS layer.
To address the operators’ need, the upperLayerIndication IE should be further expanded so that the operators can further differentiate which 5G icons the mobile station is required to display.
Proposal 1: Expand the 1-bit UpperLayerIndication IE to a 3-bit string so that the UE AS layer can provide different indications to the upper layer. 
4 Summary
Observation 1: 3GPP 5G covers (i) several access technologies including e.g. LTE evolution, ENDC, NR, eMTC/NB-IoT and is designed to provide (ii) various network infrastructure capabilities serving different verticals with (iii) extreme diverse user experiences. Hence, the upper layer requires different 5G indications from AS layer

Observation 2:  The meaning of upperlayerindicator and hence the display icons remain unspecified in the proposal and is up to each operator on how to use, which has been the industry practice since 2G/3G/4G. 
Observation 3: From RAN2 point of view it is technically feasible that the existing indication could be extended to 3 bits to provide different 5G indications to the AS layer.
Proposal 1: Expand the 1-bit UpperLayerIndication IE to a 3-bit string so that UE AS layer can provide different indications to the upper layer.
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