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Abstract: this document describes an initial proposal for consolidating current potential new requirements captured in TR 22.841 v100. The document is for SA1 discussion and agreementinformation.
The corresponding pCR text proposal (following the SA1 TR consolidation template) is provided separately (see S1-231188).

1. Editor remarks and notes

Potential requirements below are split & grouped into few categories/tables, based on specific scenarios or functional aspects, together with an initial merge and/or consolidation proposal, for each of them. 

General consolidated requirements intend to merge basic functionalities (or parts of them) and/or assumptions that are common/applicable across different use cases and relative potential requirements (unless indicated otherwise), for both intra & inter-PLMN scenarios.

Other details/examples can be captured in an introductory/descriptive paragraph (see S1-231188), e.g. regarding UEs on moving vehicles, gNB/IAB-node onboard of UAVs, etc. 



2. Consolidation discussion and Proposal


2.1 Intra-PLMN use cases

	Use case
	Current Potential requirement
	Notes & Proposal
	Proposed consolidated requirement

	5.1 dual 5G sat access in maritime
	[PR 5.1.6-001] The 5G System shall support a mechanism to steer, split, and switch the user plane traffic over two 5G satellite access networks belonging to the same PLMN, where the user plane traffic is anchored in the 5GC.
	Proposal: merge into CR#1
	See CR#1 below

	5.7 Intra-PLMN XR gaming

	[PR 5.7.6-001] The 5G system shall be able to support mechanisms to enable dynamically steering, split and switch of UE’s user data of one application across two 3GPP access networks (e.g., using NR and E-UTRA RATs) of the same PLMN operator, in order to meet the QoS requirement of the data application. 
NOTE: Data routing can be based on traffic policies under network operator control, e.g., depending on QoS requirements, or other conditions or restrictions, such as location, time, connectivity conditions of the access network.
	Proposal: merge into CR#1 
	See CR#1 below

	5.8 intra-PLMN traffic duplication 

	[PR 5.8.6-001] Based on operator’s policy, the 5G system shall be able to support mechanisms to enable steering and switching of UE’s user data, pertaining to the same application, across two 3GPP networks (e.g., anchored in a combined NR/5GC and E-UTRA/EPC) of the same PLMN operator, using single subscription and including traffic duplication over the two networks, e.g. for higher reliability.
	Proposal: merge into CR#1 

	See CR#1 below



CR#1: The 5G system shall be able to support mechanisms and configuration policies to enable dynamic steering, splitting and switching of UE’s user data (of the same data session) across two 3GPP access networks, of the same PLMN, between two PLMNs, or between a PLMN and an NPN, assuming a single PLMN subscription. For intra-HPLMN or inter-PLMN scenarios, the user data transferred over the two 3GPP access networks shall be anchored in the HPLMN core network.
Traffic configuration policies, under HPLMN control or negotiated between the HPLMN and other network operators, can consider e.g., user subscription, application/traffic type, service preference, QoS requirements, location, time, UE mobility/speed, network availability, connectivity/congestion conditions, and radio characteristics.

NOTE 1: The two 3GPP access networks can use the same or different RAT, including NR plus NR or NR plus E-UTRA (e.g., in case of a single PLMN with combined EPC and 5GC), where NR can be terrestrial or satellite access (same or different satellite orbits).
NOTE 2: In case of inter-PLMN/NPN scenarios, a proper business agreement is assumed to be in place between the two mobile network operators.
NOTE 3: Traffic routing policies can include data duplication over the two networks, e.g., for higher reliability.  
NOTE 4: The above requirement includes the ability to report UE specific user data measurements (e.g., RTT, Packet loss rate) between the UE and its HPLMN core network.
NOTE 5: Requirements apply also to 5G IoT devices and/or 5G UAVs.  

2.2 Inter-PLMN use cases (two PLMNs or PLMN & SNPN)

	Use case
	Current Potential requirement
	Notes & Proposal
	Proposed consolidated requirement

	5.2 Inter-PLMN mobility scenario


	[PR 5.2.6-001] The 5G system shall be able to support mechanisms to enable steering and splitting of UE’s user plane traffic (of the same data session) across two different PLMNs each having a 3GPP access network (e.g., both using NR)  and a 5G core network. 
NOTE: The above requirements assume a single PLMN subscription and a proper business agreement is in place between the two MNOs, including negotiation of specific traffic routing policies and rules. Data traffic is assumed to be anchored in the HPLMNs core network.
	Proposal: merge into CR#1 

	See CR#1 above

	5.3 PLMN plus PLMN-SNPN dual-3GPP access

	[PR 5.3.6-001] The 5G system shall be able to support mechanisms, to enable steering, split and switch of UE’s user plane traffic of one data session across two 5G networks (e.g., both using NR access) belonging to two different PLMN operators (one of which is HPLMN), or between the HPLMN and a SNPN. 
It is assumed that the HPLMN subscription is used to access both networks, data traffic is anchored in the HPLMN and a proper business agreement is in place among the two network operators, including specific traffic routing policies, e.g., based on geographical location, subscription, traffic type.
	Proposal: merge into CR#1 

	See CR#1

	5.4 inter-PLMN dual-3GPP access – dual RAT


	[PR 5.4.6-001] The 5G system shall be able to support mechanisms to enable steering, split and switch of UE’s user plane traffic of one data session across two 5G networks (e.g., between NR terrestrial and satellite RATs) belonging to two different PLMN operators (one of which is the HPLMN). The following is assumed:
- HPLMN subscription is used to access both NWs, data is anchored in the HPLMN and a proper business agreement among the two PLMN operators is in place, including negotiation of traffic routing policies, e.g., based on  application type; 
- when multiple UE data sessions are established simultaneously (e.g., for different applications), the required mechanisms shall include the ability to use dual network connectivity for one data session, while other data sessions use single NW connection.
	Proposal: partly merge into CR#1 

Add general consolidated req, to cover last part (with rewording).
	See CR#1

[bookmark: _Hlk134687927]CR#4: 
When a UE establishes multiple data sessions simultaneously (e.g., for different applications), the 5G system shall be able to support mechanisms for steering, splitting and switching of UE’s user data of one data session across two 3GPP access networks, while allowing UE's other user data (of different data sessions) to use single network connectivity.

	5.5 NTN based dual 3GPP access


	[PR 5.5.6-001] Based on operator policy, the 5G system shall be able to support UE's simultaneous data transmission pertaining to the same data session across two 3GPP 5G access networks (using at least one NR satellite RAT), and optimally distribute user traffic between the two access networks, taking into account connectivity conditions on both access networks (e.g. radio characteristics, mobility, congestion) and UE's speed.
NOTE: in case the two 5G access networks belong to different PLMNs, single subscription and data anchoring in the HPLMN 5G CN are assumed.
	Proposal: merge into CR#1 

	See CR#1



	5.6 Traffic between TN and NTN 
	[PR 5.6.6-001] With the mutual agreement, the 5G system shall support a mechanism to steer UE’s user traffic across different 3GPP access network and core network for UE with dual 3GPP access, considering service preference, traffic characteristics, radio characteristics, QoS etc. 
	Proposal: merge into CR#1 

	See CR#1



	5.9 Dual Steering through Satellite access and UAV
	[PR 5.9.6-001] The 5G system shall be able to support simultaneous data transmission across two 3GPP networks for the same data session, using satellite access and terrestrial access (e.g., via a gNodeB or IAB-node mounted on UAV) while considering QoS requirements between these two 3GPP networks.
	Proposal: merge into CR#1 
May add other examples in intro/descriptive text.
	See CR#1



	5.11 inter PLMN or PLMN-SNPN scenario for XR service

	[PR 5.11.6-001] The 5G system shall be able to support mechanisms to enable dynamic steer, split and switch of UE’s user data across two 5G networks concurrently (e.g., both using NR access), belonging to two different PLMN operators (one of which is HPLMN) , in order to meet the QoS requirement of the data session . 
NOTE 1: It is assumed that the HPLMN subscription is used to access both networks, data traffic is anchored in the HPLMN and a proper business agreement is in place among the two network operators, including specific traffic routing policies, e.g., based on geographical location, subscription, traffic type. 
NOTE 2: Data routing can be based on traffic policies under home network operator control, e.g., depending on business agreement between home network operator and other network operator, QoS requirements and other conditions or restrictions, e.g., based on location, time, connectivity conditions.
	Proposal: merge into CR#1 
	See CR#1



	[bookmark: _Hlk130911519]5.14 Inter-PLMN scenario - TN and multiple NTN 

	[PR 5.14.6-001] The 5G system shall be able to support mechanisms to allow a home PLMN to provide a UE with policies for the UE to connect to an additional PLMN with potentially a different RAT or to an additional RAT within the same PLMN for splitting, steering or switching of traffic pertaining to the same data session that is sent across these two access networks.
NOTE 1:	The policies and criteria can consider e.g., geographical location, connectivity conditions on both access networks, UE capabilities and QoS.
NOTE 2:	The above requirement also applies to intra-PLMN or inter-PLMN scenarios where the 2nd PLMN is an NPN.
NOTE 3:	Single subscription and the business agreement between two network operators are assumed.
	Proposal: 
Add new consolidated req, with rewording (plus generalization to intra-PLMN).
Note3 can be covered by general CR#1

	CR#2: 
The 5G system shall be able to support mechanisms to allow a HPLMN to provide a UE with policies to connect to an additional PLMN/NPN, or an additional RAT within the same PLMN, for splitting, steering or switching of UE’s user data across two 3GPP access networks.
NOTE: The policies and criteria for connecting to the second PLMN/NPN or RAT can consider e.g., geographical location, connectivity conditions on both access networks, UE capabilities and QoS.


	5.15 (inter NPN – PLMN) access to local NPN services 
	[PR 5.15.6-001] Based on operators’ policy, the 5G system shall be able to support mechanisms to enable dynamic steering, splitting and switching of a UE’s user data, pertaining to a single data session, between a PNI-NPN and a PLMN, each having a different 3GPP access network, to meet UEs’ QoS requirements when accessing PNI-NPN services, assuming the UE has a subscription with PNI-NPN.
NOTE: The above requirement assumes a proper business agreement is in place between the PNI-NPN and PLMN MNOs, including negotiation of specific traffic routing policies and rules.
	Proposal: 
Add new consolidated req, with rewording and generalization (to cover also 5.16 PR#1)
	CR#10:
Based on operators’ policy, the 5G system shall be able to support UE’s user data steering, splitting and switching between a NPN and a PLMN, for one or more UEs, with a NPN subscription, to meet specific QoS requirements for each UE accessing NPN services. 
NOTE 2: the above assumes a non-standalone NPN and data anchoring in the NPN.

	5.16 (inter NPN – PLMN) set of devices accessing local NPN services 
	[PR 5.16.6-001] Based on operators’ policy, the 5G system shall be able to support mechanisms to enable dynamic steering, splitting and switching of UE’s user data for one or more UEs across two 3GPP access networks of two different operators to meet service-specific QoS requirements for these UEs, where each UE’s user data pertains to a single data session.
NOTE 1: It is assumed that each UE is accessing the same PNI-NPN services with the same QoS requirements.

[PR 5.16.6-002] Based on operator’s policy, the 5G system shall be able to support mechanisms to enable dynamic steering, splitting and switching of UE’s user data for one or more UEs such that specific service flow(s) use the same access network for all the UEs.
NOTE 2: The above requirements assume a proper business agreement is in place between the network operators, including negotiation of specific traffic routing policies and rules.
	Proposal: 

PR1=>merge with 5.15 PR#1 

PR2=> Add new consolidated req, with rewording / simplification
	CR#3:
The 5G system shall be able to support steering, splitting and switching of UE’s user data for one or more UEs such that specific service flow(s) for the one or more UEs use the same 3GPP access network(s). 

	5.17 Vehicle IoT devices via NTN and TN 
	[PR 5.17.6-001] Based on  network providers agreed data routing policies, the 5G system shall be able to support mechanisms to allow splitting, steering and switching of IoT devices data traffic (of the same data session), which is anchored in the 5GC in the HPLMN, across two access networks e.g., NTN and TN.
[PR 5.17.6-002] Based on data usage on both access networks, the 5G system shall be able to collect charging information for the IoT devices.
	Proposal: 

PR#1: Add note to CR#1, about IoT devices

PR#2: covered by CR#9 (charging)
	See CR#1 Note 5
See CR#9

	5.18 UAV connecting to 3GPP TN and NTN  
	[PR 5.18.6-001] Based on PLMN operator policies, the 5G system shall be able to support mechanisms to configure and control splitting, steering or switching of UE data (of the same data session) across two 3GPP access networks belonging to two different PLMNs, one of which is the UE’s 5GC HPLMN (e.g. for a UE using single subscription, connected via NR based TN and/or NTN). This can also include support for UE specific user data characteristics measurements (e.g., RTT, Packet loss rate) reporting to UE’s HPLMN.
	Proposal: 
Add notes to CR#1, about UAV and traffic measurement reporting
	See CR#1 Note 4 & 5




2.3 Mobility and PLMN/NW changes

	Use case
	Current Potential requirement
	Notes & Proposal
	Proposed consolidated requirement

	5.2 Inter-PLMN mobility scenario


	[PR 5.2.6-002] The 5G system shall be able to support mechanisms to enable switching of UE’s user plane traffic (of the same data session) for seamless mobility from one PLMN to a different PLMN, each having a 3GPP access network (e.g., both using NR) and a 5G core network. 
NOTE: The above requirements assume a single PLMN subscription and a proper business agreement is in place between the two MNOs, including negotiation of specific traffic routing policies and rules. Data traffic is assumed to be anchored in the HPLMNs core network.
	Proposal: 
Add new consolidated req, with rewording (plus generalization to intra-PLMN).

Merge note into CR#1 

	CR#6: 
The 5G system shall be able to support UE’s user data steering, splitting and switching across two 3GPP access networks, of the same or different PLMNs, including mechanisms to enable seamless service continuity when switching UE’s user data between the two 3GPP access networks.
See CR#1

	5.6 Traffic Switch between Terrestrial and NTN
	[PR 5.6.6-002] With the mutual agreement, the 5G system shall support seamless service continuity by switching and splitting user traffic paths across different 3GPP access network and core network for UE with dual 3GPP access (e.g., NR and Satellite access) in use, based on network availability, service preference, etc.
	Merge into CR#6, plus partly merge into CR#1
	See CR#6&1


	5.10 NTN and TN Inter-PLMN Multi-access in a Maritime scenario

	[PR 5.10.6-001] The 5G system shall be able to support mechanisms to enable steering, splitting, and switching of UE’s with single subscription and user data across two different PLMNs (one of which is the HPLMN) e.g., using dual satellite NG-RANs or a satellite and a terrestrial NG-RAN, and traffic anchoring in the HPLMN’s 5G core network.
[PR 5.10.6-002] The 5G system shall be able to support mechanisms, for UEs using dual 3GPP access across a HPLMN and a second PLMN, to enable switching of UE’s user data from the second PLMN (a VPLMN) to a third PLMN (another VPLMN) while maintaining one access link with the HPLMN.
NOTE 1:	Certain information (e.g., user’s service preferences such as QoS) can be considered.
NOTE 2:	UE can be connected to maximum two PLMNs simultaneously, including one HPLMN.
	Proposal: PR1&note1 => merge into CR#1 

Add new consolidated req, to cover PR#2 & note2, with rewording (plus generalization to intra-PLMN inter-RAT switch).
	See CR#1&2

CR#7: 
The 5G system shall be able to support steering, splitting and switching of UE’s user data across two 3GPP access networks belonging to the HPLMN and a second PLMN (VPLMN), including mechanisms to enable switching of UE’s user data from the second PLMN to a third PLMN (another VPLMN) while maintaining one access connection with the HPLMN.
NOTE 1: UE can be connected to a maximum of two PLMNs simultaneously, including one HPLMN.
NOTE 2: the above requirement may also apply to a single PLMN scenario, when switching UE’s user data to a third 3GPP access network of the same PLMN.

	5.13 interworking with non-3GPP access

	[PR 5.13.6-001] The 5G system shall be able to support means to transition from a UE data connection related to single subscription using two 3GPP networks to a connection using 3GPP and non-3GPP access (e.g., ATSSS), and vice versa.
NOTE: The 3GPP and non-3GPP access networks are assumed to be managed by the same MNO, and data is anchored in the same 5G core network of the HPLMN.
	Proposal: add new consolidated req, with rewording
	CR#8: 
The 5G system shall be able to support means to change between a connection where UE’s user data steering, splitting and switching is across two 3GPP access networks and a connection where UE’s user data steering, splitting and switching is across a 3GPP access network and a non-3GPP access network.
NOTE: The 3GPP and non-3GPP access networks are assumed to be managed by the same network operator, and data is anchored in the HPLMN 5G core network.





2.5 VPLMN scenarios 
	Use case
	Current Potential requirement
	Notes & Proposal
	Proposed consolidated requirement

	5.12 dual 3GPP access in VPLMN scenarios

	[PR 5.12.6-001] The 5G system shall be able to support mechanisms to enable data aggregation of UE’s user data across two 3GPP networks belonging to the same PLMN, two PLMNs, or a PLMN and a SNPN, where each PLMN is a VPLMN. In case of inter-VPLMN scenarios, user data shall be anchored in the HPLMN’s core network. In case of intra- VPLMN scenarios, user data can also be anchored in the VPLMN, i.e., using VPLMN local breakout.
	Proposal: merge inter-VPLMN into CR#1 and add new consolidated req for intra-VPLMN, with rewording
	CR#5: 
The 5G system shall be able to support steering, splitting and switching of UE’s user data, of the same data session, across two 3GPP access networks belonging to a VPLMN.
[bookmark: _Hlk130980995]NOTE: In such scenario, data can be anchored in the HPLMN or use local breakout.





2.6 Charging
	Use case
	Current Potential requirement
	Notes & Proposal
	Proposed consolidated requirement

	5.5 NTN based dual 3GPP access


	[PR 5.5.6-002] When two 5G access networks are used simultaneously for the same data session, the 5G system shall be able to collect charging information, for both links simultaneously.
	Proposal: add new consolidated req, with rewording
	CR#9: 
The 5G system shall be able to support steering, splitting and switching of UE’s user data of the same data session across two 3GPP access networks, belonging to the same or different PLMNs, including means to collect charging information, for that data session, from both 3GPP access networks.
NOTE: in case the two 3GPP access networks belong to different PLMNs, a proper business agreement among network operators is assumed.


	5.9 Dual Steering through Satellite and UAV
	[PR 5.9.6-002] The 5G system shall be able to collect charging information for simultaneous data transmission pertaining to the same user data session across two 3GPP networks.
	Merge with 5.5.6-002
	See CR#9





3. Summary of Consolidated requirements 

A summary of consolidated requirements, based on the tables/proposals above and further grouping/sorting, is provided hereafter for easier readability and reference. 

==========

General Requirements

CR#1: The 5G system shall be able to support mechanisms and configuration policies to enable dynamic steering, splitting and switching of UE’s user data (of the same data session) across two 3GPP access networks, of the same PLMN, between two PLMNs, or between a PLMN and an NPN, assuming a single PLMN subscription. For intra-HPLMN or inter-PLMN scenarios, the user data transferred over the two 3GPP access networks shall be anchored in the HPLMN core network.
Traffic configuration policies, under HPLMN control or negotiated between the HPLMN and other network operators, can consider e.g., user subscription, application/traffic type, service preference, QoS requirements, location, time, UE mobility/speed, network availability, connectivity/congestion conditions, and radio characteristics.

NOTE 1: The two 3GPP access networks can use the same or different RAT, including NR plus NR or NR plus E-UTRA (e.g., in case of a single PLMN with combined EPC and 5GC), where NR can be terrestrial or satellite access (same or different satellite orbits).
NOTE 2: In case of inter-PLMN/NPN scenarios, a proper business agreement is assumed to be in place between the two mobile network operators.
NOTE 3: Traffic routing policies can include data duplication over the two networks, e.g., for higher reliability.  
NOTE 4: The above requirement includes the ability to report UE specific user data measurements (e.g., RTT, Packet loss rate) between the UE and its HPLMN core network.
NOTE 5: Requirements apply also to 5G IoT devices and/or 5G UAVs. 


CR#2: The 5G system shall be able to support mechanisms to allow a HPLMN to provide a UE with policies to connect to an additional PLMN/NPN, or an additional RAT within the same PLMN, for splitting, steering or switching of UE’s user data across two 3GPP access networks.
NOTE 6: The policies and criteria for connecting to the second PLMN/NPN or RAT can consider e.g., geographical location, connectivity conditions on both access networks, UE capabilities and QoS.

CR#3: The 5G system shall be able to support steering, splitting and switching of UE’s user data for one or more UEs such that specific service flow(s) for the one or more UEs use the same 3GPP access network(s).

CR#4: When a UE establishes multiple data sessions simultaneously (e.g., for different applications), the 5G system shall be able to support mechanisms for steering, splitting and switching of UE’s user data of one data session across two 3GPP access networks, while allowing UE's other user data (of different data sessions) to use single network connectivity.

CR#5: The 5G system shall be able to support steering, splitting and switching of UE’s user data, of the same data session, across two 3GPP access networks belonging to a VPLMN.
NOTE 7: In such scenario, data can be anchored in the HPLMN or use local breakout.


Mobility and Connectivity changes

CR#6: The 5G system shall be able to support UE’s user data steering, splitting and switching across two 3GPP access networks, of the same or different PLMNs, including mechanisms to enable seamless service continuity when switching UE’s user data between the two 3GPP access networks.

CR#7: The 5G system shall be able to support steering, splitting and switching of UE’s user data across two 3GPP access networks belonging to the HPLMN and a second PLMN (VPLMN), including mechanisms to enable switching of UE’s user data from the second PLMN to a third PLMN (another VPLMN) while maintaining one access connection with the HPLMN.
NOTE 1: UE can be connected to a maximum of two PLMNs simultaneously, including one HPLMN.
NOTE 2: the above requirement may also apply to a single PLMN scenario, when switching UE’s user data to a third 3GPP access network of the same PLMN.

CR#8: The 5G system shall be able to support means to change between a connection where UE’s user data steering, splitting and switching is across two 3GPP access networks and a connection where UE’s user data steering, splitting and switching is across a 3GPP access network and a non-3GPP access network.
NOTE 3: The 3GPP and non-3GPP access networks are assumed to be managed by the same network operator, and data is anchored in the HPLMN 5G core network.

Charging and other aspects

CR#9: The 5G system shall be able to support steering, splitting and switching of UE’s user data of the same data session across two 3GPP access networks, belonging to the same or different PLMNs, including means to collect charging information, for that data session, from both 3GPP access networks.
NOTE 1: in case the two 3GPP access networks belong to different PLMNs, a proper business agreement among network operators is assumed.

CR#10: Based on operators’ policy, the 5G system shall be able to support UE’s user data steering, splitting and switching between a NPN and a PLMN, for one or more UEs, with a NPN subscription, to meet specific QoS requirements for each UE accessing NPN services. 
NOTE 2: the above assumes a non-standalone NPN and data anchoring in the NPN.



4. Conclusion and Proposal

Proposal: It is proposed to endorse the consolidation table and requirements in Sec 2 and 3 above as baseline for the pCR introducing potential consolidated requirements into sec.6 of TR 22.841.
