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1	Introduction
Late last year, ITU-R published a paper on technology trends in the context of the next generations IMT system [1]. It describes emerging trends in our society and technology enabler for supporting those trends. Triggered by the work in ITU-R and in flagship 6G research projects such as Hexa X, it’s now time for 3GPP to act and take a leading position in the development of 6G. This will allow us to influence the early phases of the 6G development and it will inspire the evolution of 5G Advanced as we head towards 6G [2].
In this document, Ericsson present a proposal to in Release 19 start the first study item on 6G RAN use cases, deployment scenarios and radio requirements.
[bookmark: _Ref178064866]2	Discussion
2.1	6G already steaming ahead
ITU-R has published report M.2516 [1] on future technology trends of terrestrial IMT systems towards 2030 and beyond and the work on the IMT-2030 framework (previously called “vision”) progresses. It is expected that there will be an IMT-2030 framework document published later this year. WRC 2023, that will take place later this year, will amongst other things decide on agenda items for WRC 2027. In ITU-R, the work on Technical Performance Requirements for IMT-2030 is expected to start in early 2024.
[image: ]
To align with and allow 3GPP to influence the ongoing work we expect that 3GPP SA1 will initiate their first 6G study item at the start of their Release 20 studies, most likely in early 2024. As usual 3GPP SA1 will study service requirements that will call for corresponding RAN performance requirements, for various services in various situations, environments, and scenarios.
Prior to and in parallel with ITU-R activities, several regional initiatives are studying 6G from various perspectives; services, requirements, technologies, and new capabilities. Such initiatives are driven for example by organizational or market representation partners such as ATIS Next G Alliance and NGMN and through EU projects such as Hexa-x and Hexa-x II in Europe.
All in all, it is fair to say that the industry, ITU-R, academia, and soon also 3GPP SA are already shaping 6G.
[bookmark: _Toc136463202]The scope of 6G is already being shaped with the IMT-2030 framework wrapping up and several regional initiatives progressing their 6G work 
2.2	RAN 6G timeline
To start the work on 5G, 3GPP RAN initiated in 2016 a study [3] with the main purpose to define deployment scenarios and requirements for the eMBB, mMTC and URLLC usage scenarios that have become synonymous with 5G. This to provide further guidance to the technical work to be carried out in RAN WGs. This work resulted in a technical report TR 38.913 [4] finalized during Release-14. 
For this SI, it was also noted on the aspects of timing that the SI should match the ITU-R timeline of the technical performance requirements. The 5G SID [3] included the following statement: “When the TR is approved it should be sent to ITU-R so that they can take into account for the discussion on IMT 2020 requirements definition.” 
[bookmark: _Toc136463203]RAN Plenary did a 5G study on deployment scenarios and requirements that were aligned with the ITU-R work and with the purpose of providing the TR to the ITU-R process.
For IMT-2030, as illustrated above, the timeline for the technical performance requirements and the work on guidelines for evaluation is planned and extend for almost three years, significantly longer than what was the case for IMT-2020 (see, e.g., here). Since the requirement phase is so much longer now, it needs to map to 3GPP work for a longer duration of time than for 5G/IMT-2020. This, to make it possible for 3GPP to provide input to the process, not only during the last phases of the technical performance requirement work, but also in early phases.
[bookmark: _Toc136463204]To allow 3GPP RAN to interact with the ITU-R process for IMT-2030, there is a need to be active at the same time, and with the same duration as IMT-2030. This requires an active study period that is longer than it was for 5G/IMT-2020.
[bookmark: _Toc135984465]We anticipate that the start of a study of the 6G RAN requirements in Release 19 will be followed by a 6G radio access technology (RAT) study in Release 20 and the first normative work RAN 6G work item in Release 21. This will allow 3GPP to manifest itself as the leading organization in the 6G development and support a commercial roll-out of 6G systems in the 2030-timeframe as illustrated below. 
[image: ]
Figure 1 Evolution from 5G to 5G Advanced and 6G 
Based on these observations we propose the following:
[bookmark: _Toc135984472]RAN to start a 6G RAN requirement and deployment scenario study item in Release 19 with a start timed aligned to the ITU-R IMT-2030 work on technical performance requirements, i.e. in Q2 2024.

Then, since there has been quite some activity on 6G for quite some time, it would make sense for RAN to try to gather knowledge and input to get a collected comprehensive view of what the status of the work is, already before the work on 6G starts. Therefore, we propose RAN to arrange a workshop prior to the start of the Release 19 6G study item:
It is proposed that RAN prior to the start of the 6G study run a workshop to get a collected comprehensive view from various initiatives and Market Representation and Organizational Partners on already existing results and findings.

2.3	Requirements and Scenarios
2.3.1	6G requirements
The study should be focused on new 6G radio usage scenarios, requirements, and deployment scenarios. In the Hexa-x D1.3 deliverable [5], the work on requirements has already indicated performance levels for some 6G use cases. The deliverable includes specific figures for use cases from all described use case families indicating targets on the same KPI’s (referred to as QoS attributes) similar to what is in ITU-R M.2410 [6], for example, data rate and (service) latency. In the deliverable, there are also so-called dependability attributes including for example, availability, reliability and security, some of which are the same as documented for 5G in TR 38.913 [4], some which extends beyond what was studied for 5G. This confirms our view that 5G Advanced is a stepping stone towards 6G, but that a 6G system is needed to address the full range of requirements envisioned beyond 2030.
With 6G/IMT-2030, it is expected that services will be more demanding and require QoS levels that, to a larger extent are combinations of different KPIs than what was the case for 5G. The work on extended reality (XR) is an excellent example. It requires not only high data rate but also low and bounded latency, which is a challenging combination in a system expected to offer high capacity in combination with seamless mobility. We believe that we are just in the start of the evolution of XR. New use cases will evolve along with technology towards more advanced services and demanding requirements as exemplified in [5].

These types of combined requirement sets, likely also with stringent requirements network power efficient and on some dependability KPI, as indicated in above, will be more pronounced in 6G than what it is in 5G. Such combinations of KPIs will likely add further to the study needs of requirements and deployment scenarios, compared to studying single KPIs only. 
2.3.1	Beyond communication
The above-discussed KPIs are associated to a communication service. For the communication service, it is important with, e.g., certain data rates, certain latency etc. For 6G, it is also envisioned that the network may offer other services than pure communication. To some extent the 5G network already does that by offering localization/positioning services. These were addressed for 5G in a separate chapter of the requirements study technical report and referred to as supplementary services [4]. With 6G it is envisioned that for example sensing may become yet another supplementary service. AI is another candidate for a supplementary service offered on application level. Computational processing offload is a third example. There is no lack of candidates for further services provided by the network, many of which will impact the RAN, and mandate further study of their requirements on the 6G RAN. 

[bookmark: _Toc136463205]There are several candidates for additional supplementary services being studied in various 6G initiatives, e.g., AI, Sensing and compute offload and with there corresponding impact on RAN.

The below figure summarizes our view of the aggregated 6G requirements in terms of a sustainable 6G RAN that stretches its support beyond classical KPIs, such as latency and coverage, to requirements on e.g., sensing, security, and privacy.  

[image: ]
Figure 2 6G requirements.
2.3.1	6G deployment scenarios
In 38.913 [4], 12 deployment different scenarios were specified and extensively described.  Many, if not all, of these scenarios will be relevant also for 6G, but there may also be a need for additional scenarios that were not present for 5G. These may include more extreme performance scenarios like offering connectivity to massive numbers of zero energy sensors or providing 3-dimensional coverage where the sky is no longer the limit, just to mention two examples. 
In addition to potentially new scenarios, there may also be a need to revisit the 5G scenarios, e.g., driven by the never-ending increase in MBB capacity that calls for new spectrum in the range between 7 and 15 GHz and truly distributed MIMO (D-MIMO) networks. 
To support these new services, deployment types, network building practices and spectrum ranges will require 3GPP to review basic deployment model parameters such as the inter-cell distance (ISD) and consider the need to introduce new attributes in the modelling of future 6G networks.
[bookmark: _Toc136463206]6G/IMT-2030 will drive the need for new deployment scenarios (not described for 5G) as well as new attributes of old deployment scenarios 
In the initial RAN study for 5G, also operational requirements were addressed. Among operational requirements were spectrum and coexistence with legacy RATs is found, see [4]. Discussions on 6G and spectrum are obviously also ongoing, and later this year WRC 23 is expected to set the foundations for additional harmonized 6G/IMT-2030 spectrum. Particular focus is currently on the mentioned 7-15 GHz frequency range, as elaborated on by GSMA, e.g., here.
[bookmark: _Toc136463207]In addition to performance requirements and scenarios, it is relevant to also consider operational requirements for 6G, such as, e.g., spectrum.
In the light of the above discussion, we propose the following: 
[bookmark: _Toc135984473][bookmark: _Toc135984474]The objectives of the RAN study shall be: 
a. [bookmark: _Toc135984475]To identify the RAN requirements, including
i. [bookmark: _Toc135984476]Requirement combinations relevant for 6G services and use cases
ii. [bookmark: _Toc135984477]Requirements on communication and on supplementary services
iii. [bookmark: _Toc135984478]Requirements on communication from supplementary services
b. [bookmark: _Toc135984479]To identify deployment scenarios and specify typical deployment attributes such as, frequency, ISD, mobility, capacity/user density, including
i. [bookmark: _Toc135984480]Study of new deployment scenarios
ii. [bookmark: _Toc135984481]Study of needed changes to attributes to already existing 5G deployment scenarios
c. [bookmark: _Toc135984482]Include study of operational requirements such as spectrum



3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The scope of 6G is already being shaped with the IMT-2030 framework wrapping up and several regional initiatives progressing their 6G work
Observation 2	RAN Plenary did a 5G study on deployment scenarios and requirements that were aligned with the ITU-R work and with the purpose of providing the TR to the ITU-R process.
Observation 3	To allow 3GPP RAN to interact with the ITU-R process for IMT-2030, there is a need to be active at the same time, and with the same duration as IMT-2030. This requires an active study period that is longer than it was for 5G/IMT-2020.
Observation 4	There are several candidates for additional supplementary services being studied in various 6G initiatives, e.g., AI, Sensing and compute offload. These services were not studied in the initial phases of 5G.
Observation 5	6G/IMT-2030 will drive the need for new deployment scenarios (not described for 5G) as well as new attributes of old deployment scenarios
Observation 6	In addition to performance requirements and scenarios, it is relevant to also consider operational requirements for 6G, such as, e.g., spectrum.


Based on the discussion in the previous sections we propose the following:
· RAN to start a 6G RAN requirement and deployment scenario study item in Release 19 with a start timed aligned to the ITU-R IMT-2030 work on technical performance requirements, i.e. in Q2 2024.
· That RAN prior to the start of the 6G study run a workshop on 6G.
To get a collected comprehensive view from various initiatives and Market Representation and Organizational Partners on already existing results and findings.

The objectives of the RAN study shall be: 
a. To identify the RAN requirements, including
i. Requirement combinations relevant for 6G services and use cases
ii. Requirements on communication and on supplementary services
iii. Requirements on communication from supplementary services
b. To identify deployment scenarios and specify typical deployment attributes such as, frequency, ISD, mobility, capacity/user density, including
iv. Study of new deployment scenarios
v. Study of needed changes to attributes to already existing 5G deployment scenarios
c. Include study of operational requirements such as spectrum
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