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Introduction

At the last RAN plenary (RAN#92-e) RAN4 was tasked with listing the pros and cons for the 6GHz NR-U band plans being proposed for Europe. Two options have been considered.
· option 1 - reuse of band n96 (5925 – 7125 MHz) and
· option 2 - introduction of a new band n1XX (just covering the 5945 – 6425 MHz range).

The proponents for these options assume very different UE receiver blocking requirements between 6425 MHz and 7125 MHz. This has made it impossible for RAN4 to agree common receiver blocking requirements necessary for an objective comparison of the two options.

Background

The 6GHz NR-U band was first proposed in release 16 [1]. The European band was then dropped from the release 16 work item in order to prioritise the development of band n96.

Nokia, BT plc and Deutsche Telekom then proposed to create a new work item in release 17 [2].

Importance of reliable broadband connectivity

Internet service providers are increasingly reliant upon licence exempt spectrum to deliver broadband services. This means the reliability delivered to our customers is dependent on excellent Wi-Fi and NR-U connectivity. As network operators transition to fibre optic networks, it's critical that licence exempt wireless systems do not become a weak link in delivering reliable end to end connectivity to European consumers.

We are concerned that poor receiver blocking of 6GHz NR-U devices (and Wi-Fi 6e) will limit the network operators’ ability to offer reliable end to end broadband services. This would damage the European ecosystem for licence exempt equipment using 6 GHz band, as operators will wait for the outcome of WRC 2023.
Observations

1) Band n96 receivers can operate with an in-band interferer up to -44 dBm, and an out-of-band interferer up to -20 dBm.
However, re-using band n96 would limit ‘out-of-band’ receiver blocking in Europe in the 6425 – 7125 MHz range to -44 dBm (the same as n96 in-band). This means option 1 will be significantly more susceptible to ‘out-of-band’ blocking than option 2.


2) The ECC decision (20)01 [4] and EC Decision 2021/1067 [5] just covers the 5945 – 6425 MHz range.

However, band n96 also covers the 6425 - 7125 MHz range. Re-using band n96 (in Europe) will either limit the maximum allowable transmit power in the anticipated licensed band (above 6425 MHz) or cause receive a blocking in the licence exempt band (below 6425MHz).
Any decision by 3GPP to re-use band n96 would effectively be pre-empting the outcome of WRC 2023 and future European regulations.

3) The ECC decision (20)01 and EC Decision 2021/1067, do not define receiver performance characteristics. These regulations only define transmit performance parameters.

However, it is a legal requirement for all radio equipment in the European Union to comply with the Radio Equipment Directive 2014/53/EU, and an essential part of the directive is receiver blocking performance. Manufacturers of radio equipment must show compliance with the directive before products can be sold within the European Union. Article 3(2) of the directive states, “Radio equipment shall be so constructed that it both effectively uses and supports the efficient use of radio spectrum in order to avoid harmful interference”.

RAN4 has mainly considered the transmitter performance characteristics of option 1 and option 2; with network signalling.

4) The 3GPP work item for introducing 6 GHz NR-U in Europe [2], lists several core work item objectives. This includes, “Define or update (if needed) transmitter and receiver characteristics requirements for the UE”

However, limited consideration has been given to the ‘receiver characteristics’ and the receiver blocking requirements necessary for coexistence with licenced systems operating above 6425 MHz, after WRC 2023.

Noting that it is unlikely that we can use the characteristics defined for n96 for a licenced band operating in the range 6425 – 7125 MHz, it makes no sense to use the characteristics defined for n96 for an licence exempt band operating in 5945 - 6425 when there will be a requirement for harmony between {5945 - 6425 MHz} and {6425 – 7125 MHz}.  Harmony within a single band (e.g. n96) is quite a different matter.

Proposal

RAN plenary adopts the option 2 band plan for 6 GHz NR-U in Europe, based on the current European regulations, considering both the Radio Equipment Directive 2014/53/EU [3] and ECC decision (20)01 [4].
With regard to the essential requirements of the Radio Equipment Directive, the receiver blocking requirements that will be necessary for coexistence with 6GHz IMT systems after WRC 2023 are of particular importance.

Conclusion

We favour the option 2 band plan, as this will give network operators the ability to provide the reliability of service our customers demand, whereas reusing band n96 results in devices being susceptible to receiver blocking.

European consumers have come to expect reliable broadband services using 5GHz Wi-Fi, they will not accept a poor service due to the 6GHz NR-U receiver being blocked by future licensed systems operating above 6425 MHz. The risk is that poor customer perception damages the market for 6GHz NR-U in Europe.
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