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1 Introduction
In the last RAN plenary meeting, the following requirements for architecture and migration were agreed and captured in TR 38.914. This document provides a summary of the companies’ perspectives on architecture and migration requirements, as derived from their contributions. 
======
The RAN design for the 6G Radio Access Technologies shall be designed to fulfil the following requirements:
-	The 6G RAN architecture shall support standalone RAN architecture.
-	The 6G RAN shall support Multi-RAT Spectrum Sharing between 6GR and NR.
-	The 6G RAN architecture shall support inter-RAT mobility between the 6GR and NR.
-	The 6G RAN architecture shall support connectivity through multiple TRPs, either collocated or non-collocated.
-	The 6G RAT shall support Spectrum Aggregation (e.g. Carrier Aggregation) for both uplink and downlink, and 
for both co-located and non-co-located TRPs.
-	3GPP defined interfaces for 6G RAN shall be open for multi-vendor interoperability.
-	The 6G RAN architecture shall allow for control plane and user plane separation.
-	The 6G RAN architecture shall support sharing of the RAN between multiple operators.
-	The 6G RAN architecture shall allow for the operation of network slicing.
-	The 6G RAN architecture shall be designed considering both terrestrial network and non-terrestrial network.
-	The 6G RAN architecture shall support enhanced service awareness in RAN.
-	The design of the 6G RAN shall allow enhanced resilience compared to NR if/where applicable.
-	The design of the 6G RAN shall enable lower CAPEX/OPEX with respect to current networks.
-	The 6G RAN architecture shall allow non-public networks.
======

The following tdocs are covered in this moderator summary.

RP-253061, RP-253079, RP-253087, RP-253120, RP-253121, RP-253122, RP-253123, RP-253160, RP-253178, RP-253195, RP-253205, RP-253238, RP-253239, RP-253267, RP-253276, RP-253308, RP-253327, RP-253366, RP-253412, RP-253500, RP-253524	
2 Agreements in on-line session

Moderator proposal 1:  The design of the 6G RAN architecture shall allow the collection and transport of standardized measurement data (e.g. AIML data and sensing data) in an efficient way and under operator control to fulfil existing and new service requirements. 
User data privacy and anonymity is supported and preserved as part of data collection, transmission and operation.
user consent as part of outcome of SA.
Operator control: operator can control and configure the data to be collected, to have visibility of the collected data, and decide whether to start or stop data collection based on user consent where necessary, while ensuring user privacy and anonymity.
Note: The term ‘user’ may be further modified depending on SA discussion/outcome.

Moderator proposal 4:  The design of the 6G RAN architecture shall enable lower energy consumption with respect to current networks to achieve sustainability.

3	Summary of Requirements for architecture and migration

3.1	Requirements for Architecture and migration

[bookmark: _Hlk208832130]3.1.1	New services
· [bookmark: _Hlk215388896]The design of the 6G RAN architecture shall allow the collection and transport of new service data (e.g. AIML data, sensing data) to fulfil new service requirements.
· The RAN architecture shall support new services related data collection and management in an efficient way.
· The 6G RAN architecture shall support efficient data transfer to facilitate the deployment of new services.
· The RAN shall support a management centric data collection framework enabling data collection and distribution to/from different parts of the 6G system. The framework shall enable local consumption of data at the RAN and data exposure from the RAN to data collection entities.
· 6GR and 6G RAN architecture shall support a unified and future-proof design of data collection and transfer with various types of data, including AI/ML, sensing, SON/MDT and QoE.
· 6GR and 6G RAN architecture shall support flexible QoS requirements of data collection and transfer, e.g., data volume and latency.
· 6GR and 6G RAN architecture shall support multiple termination points for data collection and transfer, e.g. between UE and RAN node/CN/OAM/UE server and between RAN node and RAN node/CN/OAM.
· 6GR and 6G RAN architecture shall support a flexible routing for data transfer from data producer to data consumer.
· The RAN architecture shall support interfaces between 6G RAN and 6G CN for new services.
· The 6G RAN architecture shall support an integrated data collection framework with MNO visibility and control over data collection
· The 6G RAN architecture shall support an integrated data collection framework for diverse data types which allows data collection terminated in RAN, OAM, and CN
· The 6G RAN architecture shall support the new and specific data collection function which allows data collection triggered by RAN and terminated in RAN.
· The 6G RAN architecture shall support enhanced service awareness in RAN (e.g. Data Feature based Service Requirements Understanding, Service Status Perception, and Intelligent Resource Adaptation).
· The RAN architecture shall allow for RAN data plane.
· The RAN architecture shall allow integrated sensing and communication function(s).

· The RAN architecture shall support differentiated user and service assurance.

· The minimum requirements for network deployment of sensing are as follows:
· Data privacy: localized data storage and processing that enables data to remain within the private wireless networks for the regulatory requirements of sensitive sensing information in secure areas
· Service latency: efficient transmission and processing for the low-latency services (e.g., collision avoidance)
· Deployment flexibility: agile deployment based on various regional characteristics without additional architecture impacts
· The architecture that Sensing Function (SF) deployed in RAN will be considered. The new interface procedures between base stations and SF and the Inter-Interface data interaction will be studied.
· 6 G RAN shall support unified Data transfer framework
· The design of the RAN architecture shall allow the deployment of new services (e.g., AI/ML, Sensing) rapidly and efficiently.
· The RAN architecture shall support efficient transmission of diverse service data (e.g., AI, sensing, SON/MDT) and QoS requirements between different end point pairs (UE and RAN, UE and CN, RAN and CN).
· The design of the 6G RAN architecture shall allow the collection to fulfil the service requirements, e.g., SON/MDT, QoE, AI/ML data, sensing.
· Data collection and report from UE should be best effort and should not increase the efforts from UE;
· Network to respect UE preference on whether and when to perform data collection;
· Network should not collect data from UE related to user privacy. User data privacy, anonymity and user consent is respected by network;
· visibility of collected data is only available at the data consumer.
[bookmark: _Hlk216144483]Moderator proposal 1:  The design of the 6G RAN architecture shall allow the collection and transport of standardized measurement data (e.g. AIML data and sensing data)in an efficient way and under operator control [FFS including observability] to fulfil existing and new service requirements. 
User data privacy and anonymity is supported and preserved as part of data collection, transmission and operation.
user consent as part of outcome of SA.
3.1.2	RAN CN independent evolution

· The 6G RAN architecture shall allow for the RAN and the CN to evolve independently.
Moderator proposal 2: The 6G RAN architecture shall allow for the RAN and the CN to evolve independently.

3.1.3	RAN cloudification

· [bookmark: _Hlk215388926]The 6G RAN architecture and interfaces shall allow deployments using Cloud Native Network Function (CNF) and Network Function Virtualization (NFV) within a cloud environment.
· The 6G RAN architecture shall allow for different implementations, e.g. virtualized, cloud-based or dedicated hardware.
· The 6G RAN architecture shall allow cloud implementations, allowing independent selection of HW and SW for digital elements
· The 6G RAN architecture part of the 3GPP Study Item shall study protocols optimised for cloud native implementations
· RAN interfaces shall be “cloud friendly” namely interface application protocol messages shall be routable within a cloud environment.
Moderator proposal 3:  The 6G RAN architecture shall allow for different implementations, e.g. using CNF and NFV or dedicated hardware.

3.1.4	Energy consumption reduction

· [bookmark: _Hlk215482594]The design of the 6G RAN architecture shall enable lower energy consumption with respect to current networks to achieve sustainability.
· The 6G RAN architecture shall support network energy saving and UE energy saving.
Moderator proposal 4:  The design of the 6G RAN architecture shall enable lower energy consumption with respect to current networks to achieve sustainability.

3.1.5	Migration
· The 6G RAN architecture shall support idle mode inter-RAT mobility between the 6GR and E-UTRA and connected mode mobility from 6GR to E-UTRA.
· The 6G RAT & RAN architecture shall support a smooth migration path from NR connected to 5GCN
· The 6G RAT shall support a non-standalone mode (DC between NR and 6G RAT) with NR as the Primary Cell (“N6DC”)
· NOTE: The final decision if this mode (single solution) is standardised shall be based on the 6G RAN WG and SA WG SIs results
· The 6G RAN architecture shall support inter-system mobility between the 5G and 6G.

Moderator proposal 5:  The 6G RAN architecture shall support idle mode inter-RAT mobility between the 6GR and E-UTRA [and connected mode mobility from 6GR to E-UTRA].
3.1.6	6G-4G co-existence

· The 6G RAN should support coexistence with NB-IoT (all deployment modes) and eMTC via semi-static configuration
· 6G should support coexistence with NB-IoT (all deployment modes) and eMTC, LTE cat.1, LTE cat.1bis, and LTE cat.4 via semi-static configuration.

Moderator proposal 6: The 6G RAN should support coexistence with NB-IoT (all deployment modes) and eMTC.

3.1.7	RAN-CN, RAN-RAN, RAN internal interface

· The RAN architecture shall support Xn like interface between 6G RANs.
· 3GPP defined interfaces for 6G RAN shall be open for multi-vendor interoperability.
· An open Lower Layer Split (LLS) between the RU and the DU shall be supported and standardised outside 3GPP
· An open Xn-like interface between the 6GNBs shall be supported
· As part of the 3GPP Study Item the need for open F1-like interface between the DU and the CU shall be studied
· As part of the 3GPP Study Item the need for open E1-like interface between the CU-CP and the CU-UP shall be studied
· An open N2-like interface between the 6G RAN and the CN for 6G shall be supported
· An open N3-like interface between the 6G RAN and the CN for 6G shall be supported
· An open multi-vendor interface from 6G RAN to the OMC (like entity) shall be supported
· The 6G RAN shall support Open Application Programming Interfaces (“APIs”) 
· The RAN architecture shall support interfaces between 6G RAN and 6G CN for new services.
· The RAN architecture shall support Xn like interface between 6G RANs.
Moderator observation:  The RAN-RAN, RAN internal interface aspects can be covered by RAN3 requirement discussion (R3-258870).

3.1.8	Observability
· The 6G Radio and 6G RAN architecture shall support collecting measurements and data to enable various user cases (e.g. real-time, near-real time or offline use cases). It shall be possible to label, combine and correlate measurements and data from UE and RAN.
· The 6G Radio and 6G RAN architecture shall support customer and data privacy, e.g. by data being anonymized as much as possible.
· The 6G Radio shall support monitoring the user plane between 3GPP endpoints, to collect measurements and statistics of connectivity and system performance, including the possibility of using UE reports.
· The 6G Radio shall support monitoring the condition of the user plane and the control plane in the UE and in the RAN network to enable enhanced management of connectivity.
· The 6G RAN shall support monitoring fulfilment of the user conditions for services which have a specific standard-defined service guarantee from the operators.

Moderator proposal 7:  The 6G Radio shall support monitoring the condition of the user plane and the control plane in the UE and in the RAN network to enable enhanced management of connectivity, system performance and guarantee service experience.

3.1.9	NTN

· The 6G RAN architecture shall support NTN with Transparent (RF only or RU on board - Low Physical layer, split option 7)) or Regenerative payloads (Full base station or Functional BS split on board).
· The 6G RAN architecture shall support measures to ensure the security between different Networks operators sharing a NTN component, especially to address distributed computing service on board satellites in motion interconnected via Inter Satellite Links and intermittently connected with ground network component.
· [bookmark: _Hlk215393040]The 6G RAN architecture shall provide means to enhance the security of the control plane (e.g. common signaling) as well as of the user plane
· The 6G RAN architecture shall allow to select the access technology upon energy consumption related criteria.
· The 6G RAN architecture shall support multi-connectivity between different NTN access links (e.g. GSO and NGSO) as well as between NTN and TN access links for the enhancements of the reliability.
· The 6G RAN shall support Multi-RAT Spectrum Sharing (MRSS) between 6GR and NR. 
· 6GR TN – NR TN
· 6GR NTN – NR NTN
· Spectrum Sharing between 6GR and NR shall be dynamic across both frequency and time domains.

Moderator observation:  NTN related requirements can be covered by “The 6G RAN architecture shall be designed considering both terrestrial network and non-terrestrial network.” 

3.1.10	Others

· The 6G RAN architecture shall be software based and optimised, wherever possible
· The 6G RAT & RAN architecture shall work without DC (Dual Connectivity) with NR
· The 6G RAT shall support Multi-RAT Spectrum Sharing (“MRSS”), including Carrier Aggregation of MRSS carriers, on new and existing Radio Access Network HW with minimal radio overhead and without the need of a mandatory HW refresh
· The 6G RAN architecture shall generally keep the 5G functional split (e.g. Authentication, Charging, etc in the CN, while Handover decisions, etc remain in the RAN), while optimising functions which have (partly) a duplication in today’s architecture (e.g. paging)
· The 6G RAN architecture shall provide means to enhance the security of the control plane (e.g. common signaling) as well as of the user plane
· The RAN architecture shall enable fast and dynamic resource arbitration between different transmission points serving the same UE .
· RAN interfaces should be based on a design where the application protocol and the transport protocol layers are decoupled and independent
· The 6G RAN shall support Multi-RAT Spectrum Sharing between 6GR and 4G RAT.
· The 6G RAN architecture shall support inter system mobility between the 5G and 6G.
· The 6G RAN architecture shall support self-configuration and self-optimization.
· The design of the RAN architecture shall allow flexible network topologies including operator controlled active/passive nodes to achieve better
· resilience, coverage and energy efficiency.
· The RAN architecture shall support UE aggregation.
· The RAN architecture shall allow for network digital twin (NDT).
· The design of the 6G RAN architecture shall accommodate nodes that can support wide scale deployment of Small cells to fulfil lower CAPEX/OPEX and support of non-Public networks.
Moderator proposal xx:  TBD

4	Moderator proposals
The following moderator proposals are made for TP on 6G Requirements for architecture and migration.

Moderator proposal 1:  The design of the 6G RAN architecture shall allow the collection and transport of standardized measurement data (e.g. AIML data and sensing data) in an efficient way and under operator control to fulfil existing and new service requirements. 
User data privacy and anonymity is supported and preserved as part of data collection, transmission and operation.
user consent as part of outcome of SA.

Operator control: operator can control and configure the data to be collected, to have visibility of the collected data, and decide whether to start or stop data collection based on user consent where necessary, while ensuring user privacy and anonymity.
Note: The term ‘user’ may be further modified depending on SA discussion/outcome.
Moderator proposal 2: The 6G RAN architecture shall allow for the RAN and the CN to evolve independently.
Moderator proposal 3:  The 6G RAN architecture shall allow for different implementations, e.g. using CNF and NFV or dedicated hardware.
Moderator proposal 4:  The design of the 6G RAN architecture shall enable lower energy consumption with respect to current networks to achieve sustainability.


Moderator proposal 5:  The 6G RAN architecture shall at least support idle mode inter-RAT mobility between the 6GR and E-UTRAN [and connected mode mobility from 6GR to E-UTRA].

Moderator proposal 6: The 6G RAN should support coexistence with NB-IoT (all deployment modes) and eMTC.

Moderator proposal 7:  The 6G Radio shall support monitoring performance ofthe condition of the user plane and the control plane in the UE and in the RAN network to enable enhanced management of connectivity, system performance and guarantee service experience. The 6G RAN shall support network performance monitoring

5	Text Proposal based on the on-line agreements

Start of TP
[bookmark: _Toc208247986]5.2	Requirements for architecture and migration
Editor note: 6G RAN architecture, 5G-6G migration
The RAN design for the 6G Radio Access Technologies shall be designed to fulfil the following requirements:
-	The 6G RAN architecture shall support standalone RAN architecture.
-	The 6G RAN shall support Multi-RAT Spectrum Sharing between 6GR and NR.
-	The 6G RAN architecture shall support inter-RAT mobility between the 6GR and NR.
-	The 6G RAN architecture shall support connectivity through multiple TRPs, either collocated or non-collocated.
-	The 6G RAT shall support Spectrum Aggregation (e.g. Carrier Aggregation) for both uplink and downlink, and for both co-located and non-co-located TRPs.
-	3GPP defined interfaces for 6G RAN shall be open for multi-vendor interoperability.
-	The 6G RAN architecture shall allow for control plane and user plane separation.
-	The 6G RAN architecture shall support sharing of the RAN between multiple operators.
-	The 6G RAN architecture shall allow for the operation of network slicing.
-	The 6G RAN architecture shall be designed considering both terrestrial network and non-terrestrial network.
-	The 6G RAN architecture shall support enhanced service awareness in RAN.
-	The design of the 6G RAN shall allow enhanced resilience compared to NR if/where applicable.
-	The design of the 6G RAN shall enable lower CAPEX/OPEX with respect to current networks.
-	The 6G RAN architecture shall allow non-public networks.
-	The design of the 6G RAN architecture shall allow the collection and transport of standardized measurement data (e.g. AIML data and sensing data) in an efficient way and under operator control to fulfil existing and new service requirements.
-	User data privacy and anonymity is supported and preserved as part of data collection, transmission and operation.
-	User consent as part of outcome of SA.
-	Operator control: operator can control and configure the data to be collected, to have visibility of the collected data, and decide whether to start or stop data collection based on user consent where necessary, while ensuring user privacy and anonymity.
-	Note: The term ‘user’ may be further modified depending on SA discussion/outcome.
-	The design of the 6G RAN architecture shall enable lower energy consumption with respect to current networks to achieve sustainability.

End of TP
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