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Abstract: The goal of this Discussion Paper is to initiate discussion for a new Study Item in SA1 in order to clarify the service requirements for Extreme long range coverage feature where data service is possible but voice calls (including emergency calls) are not possible.

1. Introduction

Extreme long range coverage is a very important feature for 5G, which should assure to provide network access everywhere.

In TS 22.261 “Service requirements for the 5G system” it is specified:
“

6.17
Extreme long range coverage in low density areas

6.17.1
Description

A fully connected society is expected in the near future. The network access everywhere over long distances (e.g., at extreme rural areas or at sea) including both humans and machines need to be supported.
6.17.2
Requirements

The 5G system shall support the extreme long range coverage (up to 100 km) in low density areas (up to 2 user/km2).

The 5G system shall support a minimum user throughput of 1 Mbps on DL and 100 kbps on UL at the edge of coverage.

The 5G system shall support a minimum cell throughput capacity of 10 Mbps/cell on DL (based on an assumption of 1 GB/month/sub).

The 5G system shall support a maximum of [400] ms E2E latency for voice services at the edge of coverage.

“

Nevertheless, according to the last results in RAN (RP-172497 RAN#78 see below), it appears that in case of Extreme long range coverage, data service will be possible, but voice calls (including emergency calls) are not possible at cell edge. Data service would be possible since the coverage reaches for Data would go far beyond eVoLTE cell edge.
In RP-172497 (RAN#78) it is mentioned:

“

· Observation 3: The system shall support a maximum of [400] ms E2E latency for voice services at the edge of coverage, which cannot be reached with 20 dB path loss improvement

· To cope with that several solutions are envisaged: 

· Keep the service requirements for Voice QoS (with a revised requirement to be studied (e.g. « up to 10 dB » path loss improvement)

· Keep the coverage requirement for voice to remain similar to data services (e.g. 20 dB path loss improvement) but accept a substantial degradation of QoS service, leading to “walkie-talkie” type of experience.  (i.e. “10s E2E delay”) – However this may not be acceptable.

· Propose a mix of the 2 solutions, with both a reduced coverage and degraded QoS requirements, with target values to be studied further (e.g. “up to 15 dB path loss improvement and 1s E2E delay”)

“

2. Identification of potential requirements

As emergency calls are subject to regulatory requirements, investigation is needed in order to identify open issues and potential solutions:

· What are the regulatory constraints needed to be taken into account?

· What should be the requirements for the UE behaviour when no emergency calls are possible?

· Should the UE attempt re-selection on other RAT (2G / 3G), or roam to another operator’s network in priority to allow emergency calls? In which case coverage extension for data would not be effectively used?
· Would a UE be allowed to display a 4G network indicator even though no emergency calls are possible? Should a new network indicator be displayed instead?
· What  fallback for emergency services could be envisaged in case emergency voice calls are not possible?
· emergency SMS?

· push to talk?

· degraded Voice Calls (e.g. longer E2E delay, lower CODEC,…)
· What should be QoS requirements for Extreme Long Range services?
· For Data:

· 1 kbps DL/UL? (e.g. to carry SMS services)

· For Voice:

· longer E2E delay (e.g. 1s, 5s?...)

· lower MOS with lower CODEC rate?
· Should Enhanced coverage/ long range coverage feature control in CN be associated with a Subscription based control? Should NAS send information to UE to assist the display of a specific logo? 

3. Proposal

Concerning SA1 point of view for the Release 16, it is proposed to clarify in SMARTER the provision of a specific information “only data connection” in this state.

If agreed, Orange will present a CR in order to add the following requirement:

“When data only are available, the customer shall be informed that voice calls are not possible but data services are possible.”

If needed in the future, a new Study Item could be opened in SA1 focus on vocal communications in extreme long range coverage context.
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