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Introduction
In [1], 3GPP introduced a 1-bit information element in the form of the UpperLayerIndication IE in E-UTRA SIB2 to indicate that the LTE cell is EN-DC capable, this in turn can be used by the device to control any “5G icon” that it has.
In this contribution we propose that the discussion on modification of the already-specified solution is deferred to RAN plenary in RAN#85.
Discussion
This single bit indication already specified is unable to ensure that the 5G icon is turned on when 5G radio in a frequency band supported by the UE is available, as it does not indicate the frequency band and there is no guarantee that the UE will support the 5G frequency band actually deployed in the EN-DC system.
AT&T has proposed in R2-1908858 that this is solved by adding 3 bits to SIB2 to differentiate FR1 deployments from FR2 deployments.  Although this proposal from AT&T improves the situation for operators deploying a single FR1 and a single FR2 band in various scenarios (FR1 only, FR2 only, FR1+FR2), it does not help the situation where additional frequency ranges are defined in 3GPP.  In addition, it does not identify the actual frequency band (e.g. n260, n261, n78, n28) in use.  The solution therefore does not help operators deploying EN-DC with multiple FR1/FR2 frequency bands in different scenarios (e.g. n78 only, n78+n28, n260, n261, n260+n261).
Vodafone and BT (EE) submitted the proposal included in this document as Annex A, below, to a recent GSMA 5GSI call to suggest a different solution which does cover all the scenarios mentioned above without explicitly enumerating the frequency bands in use in the Broadcast/SIB2 message (which would likely run to many hundreds of bits to cover all the NR frequency bands).  The proposal is at a high level and has not concluded how the TAU information should be encoded (e.g. one bit = one band; one bit=one set of bands; one bit combination=one set of bands).
Since there is clearly a deeper discussion to be had, Vodafone and BT propose to defer this discussion to RAN#85.
Summary
The situation with the 5G Indicator and UpperLayerIndication is more complex than it appears at first glance and it would be better to take a decision when everyone has had a chance to review the potential solutions and see how they fit with the various deployments around the world.
Proposal: We therefore propose to postpone a conclusion to RAN#85 where a further contribution from the GSMA is anticipated.
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Annex A - Proposal Submitted to GSMA 5GSI.

A1. Overview
This present documents highlights a potential concept, which is based on ideas raised during recent GSMA 5GSI calls.
A2. Discussion 
Assumptions
The background assumption is that minimising the broadcast System Information would be beneficial.
Concept description
The concept contains the following components:
1. A mobile operator’s core network (EPC) stores information about the NR frequency bands operated by the RAN. This information could be network wide information – however an operator may see some benefit in defining it per LTE Tracking Area.
0. The NR bands are mapped by the core network operator to a set of Index Values – each index value could relate to one NR band or multiple bands: e.g. index 1 maps to band n3, index 2 maps to bands n28 , etc etc (further rationale explained further down).
1. When the device performs Initial Attach / Tracking Area Update towards EPC, the EPC reports back to the UE a list of the NR bands operated in the network, with their corresponding Index Values. The UE then stores this information.
1. The System Information broadcasts in each LTE cell the Index Values related to NR that are being operated in that coverage area. This could be indicated in the form of a bitmap (e.g. position n = {index value n, => 0=no, 1=yes}  …for Index Values 1…n.
1. When the UE enters the cell, it receives the broadcast Index Values along with the release 15 upperLayer indicator value. The UE uses the received Index Values to determine what NR bands are supported in the current coverage area, and, compares this with its own NR capabilities. If the UE has no NR capability in common with that of the local network the upperLayer indicator is ignored (and e.g. the phone displays “4G”). If the UE and network have NR capabilities in common, then the upperLayer indicator value is used as in Release 15.
1. When the UE performs a new Tracking Area Update, then the EPC may refresh the list of bands and their mapping. Adding new index values to the bitmap (e.g. as more bands are added to the network) should aim to be done in a backwards compatible manner of course.

Example
UE receives Index value1 for n3 and Index value2 for n1 from the core network.
UE supports n3 and does not support n1. 
When device enters a new cell in IDLE mode:
· the device receives the upperLayer indicator along with index value 1 set to “yes” and index value 2 set to “no”. The device displays a “5G” icon to the user as it supports n3 and n3 is available in this coverage area.
· the device receives the upperLayer indicator along with index value 1 set to “no” and index value 2 set to “yes”. The device does not display a “5G” icon to the user, as it does not support n1 and only n1 is available in this coverage area.
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Why enable multiple configurations to map to the same Index Value?
The rationale for enabling multiple configurations to map to the same Index Value would be that it is assumed that:
· e.g. if all devices supporting n3 also support n1, both bands could be mapped to Index Value 1 for example, 
· OR, e.g. if an operator’s network always supports n1 and n3 together in the same coverage area, and never only one or the other.
But this could be up to operator as to how it would like to configure the mapping of the frequency bands to Index values.
How many bits do we need to signal the index bitmap?
We think minimum of 4 and maximum of 8 bits would be appropriate, given the aim to also reduce overhead.
A3. Proposal (to GSMA) 
We suggest to use the above concept as the basis for optimisation of the upperLayer indicator handling by the UE as more bands are added to operators’ networks, and believe that this could be implemented in Release 16 specifications.
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