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Abstract: This paper provides two principles on subscriptions and PDU sessions and assesses the solutions for KI#1 based on them.
1. Introduction
In the solutions for KI#1 in the TR, two types of subscription data for UEs and non-3GPP devices behind an RG have been considered
· “Independent subscriptions”: Regular subscriptions in UDM without any dependency on 5G-RG’s subscription. An independent subscription has a SUPI. These subscriptions are considered for UEs and AUN3 devices
· Data related to devices without “independent subscriptions”:   The information for each device could be stored in UDR, e.g., as policy data as part of the 5G-RG’s policy subscription, or as Application Data, and the device does not have an independent subscription/SUPI. This type of “subscription data” can be used for NAUN3 devices.
Furthermore, solutions for KI#1 either use “independent PDU Sessions” per each device or carry the devices’ traffic in the 5G-RG’s PDU session, which are here referred to as “dependent PDU Sessions”. This paper proposes two principles regarding subscriptions and PDU Sessions and assesses the solutions based on them. Sol#7 and 23 which focus on the QoS provisioning to the local network behind the RG are out of scope of this discussion.
2. Discussion
2.1	Principles 
This section proposes two principles on device subscriptions and PDU Sessions, which may be dependent on or independent from the 5G-RG’s subscription and PDU session.  
· Principle 1: Each PDU session is associated with only one SUPI / independent subscription
· Principle 2: Only devices/users with independent subscriptions may have their own Registration and PDU session / Devices with no “independent” subscription/SUPI need to be piggybacked on the RG’s Registration and PDU Session.
Principle 1 should not be violated since if multiple SUPIs share a single PDU session, their subscription should have compatible QoS parameters like session-AMBR and therefore, their subscriptions would be dependent. It also becomes complex for the SMF to enforce SM subscription data for multiple subscribers (SUPIs) on a single PDU Session.  Principle 2 is violated and devices without independent subscription/SUPI have their own Registration and PDU session, then it is unclear how authentication is performed, how they are charged etc. Therefore, devices with no “independent” subscription/SUPI need to be piggybacked on the RG’s Registration and PDU Session. 
2.2	Discussion on solutions and principles
Solutions for KI#1 can be categorized in six classes based on the following assumption for devices behind 5G-RG:
· Devices have independent subscription or not
· Devices have independent or dependent Registration and PDU sessions
 The table below shows these six categories of solutions.
Sol#6 proposes to have independent PDU session for NAUN3 devices, whose subscription are “virtual”. It is thus not clear how to charge these devices, unless their “virtual” subscriptions are related somehow to the 5G-RG’s subscription. Sol#6 thus violates Principle 2. 
Sol#20 and 22 support AUN3 devices with independent subscriptions that use 5G-RG’s Registration and PDU Session, which thus violates Principle 1. It can be acknowledged that L3 Prose also allow multiple remote UEs (each with its own SUPI) to share the relay UE’s PDU Session, which is somehow a similar model as in Sol#20 and Sol#22. However, in the Prose case there is no separate charging or policy control for the remote UE’s traffic, and the level of complexity is thus considerably less compared to the 5WWC KI#1 case. 

Table 1: solutions for KI#1 categorized in terms of subscription and PDU session types. The red cells violate one of the above-mentioned principles.
	
	Independent PDU session
	Dependent PDU session

	Devices with independent subscription
	Solutions for UEs: Sol#2, 5, 9, 20
Solutions for AUTN3 devices: Sol#3, 25
Solutions for NAUTN3 devices: 
	Solutions for AUTN3 devices: Sol#22, 20


	Devices without independent subscription
	Solutions for NAUTN3 devices: Sol#6
	Solutions for AUTN3 devices: Sol#
Solutions for NAUTN3 devices: Sol#8, 20, 21,

	Devices with no subscription data
	----- 
	Solutions for NAUTN3 devices: Sol#1, 4,24



2.6. Conclusion 
The following principles are assumed:
- 	Each Registration and PDU Session cannot be associated with more than one SUPI (Principle 1);
- 	Devices that don’t have “independent” subscription/SUPI should not have independent Registration or PDU sessions (Principle 2). I.e. Devices that don’t have “independent” subscription/SUPI need to be piggy-backed on the RG’s Registration and PDU Session. 
Sol#6, 22 and 20 (for AUN3 devices) violate these principles and are not progressed for normative work.
2.7 	Proposed Evaluation 
As per instructions from the rapporteur, evaluation proposals are included in the discussion part rather than the proposed changes (this section is therefore repeating parts of the above discussion): 
The solutions can be categorized into six classes based on the following aspects:
· The solution includes
· no device-specific subscription data in 5GC,
· data related to devices without independent subscriptions independent device subscription.
· The solution includes
· independent PDU sessions for each device
· the device uses 5G- RG’s PDU sessions (“dependent PDU sessions”).
The solution categorization is presented in the following table:

Table 1: solutions for KI#1 categorized in terms of subscription and PDU session types
	
	Independent PDU session
	Dependent PDU session

	Devices with independent subscription
	Solutions for UEs: Sol#2, 5, 9, 20
Solutions for AUTN3 devices: Sol#3, 25
Solutions for NAUTN3 devices: 
	Solutions for AUTN3 devices: Sol#22, 20


	Devices without independent subscription
	Solutions for NAUTN3 devices: Sol#6
	Solutions for AUTN3 devices: Sol#
Solutions for NAUTN3 devices: Sol#8, 20, 21,

	Devices with no subscription data
	----- 
	Solutions for NAUTN3 devices: Sol#1, 4,24



The Solutions in the gray cells either provide dependent PDU Sessions for independent subscriptions or independent PDU sessions for devices without independent subscription and are not desirable since:
· If multiple devices share a PDU session, their subscription should have compatible QoS parameters like session-AMBR and hence, their subscriptions should be dependent. Therefore, devices with independent subscriptions cannot have dependent PDU sessions.
· If devices without independent subscription have independent PDU sessions, then it is unclear how authentication is performed, how they are charged etc. Therefore, devices with no “independent” subscription/SUPI need to be piggybacked on the RG’s Registration and PDU Session.

3. Proposed changes 
The following text is proposed for TR 23.700.17. 
* * * * First change * * * 
[bookmark: _Toc113263309][bookmark: _Toc113283550][bookmark: _Toc117268567]8.1	Key Issue #1: Providing differentiated service for UE and Non-3GPP devices connected behind a 5G RG
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
The solution that is selected for the normative phase will not violate the following two principles: 
- 	Principle 1: Each PDU session is associated with only one SUPI / independent subscription
- 	Principle 2: Only devices/users with independent subscriptions may have their own Registration and PDU session / Devices with no “independent” subscription/SUPI need to be piggybacked on the RG’s Registration and PDU Session.
Here independent means that the subscription is independent from the 5G-RG’s subscription.

* * * * End of changes * * * *
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