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1. Introduction
In EPS, the UE can be provisioned with configuration parameters via OMA-DM, the USIM or other implementation specific means. In 5GS, SA2 has defined 2 types of UE policies in TS 23.501: the UE Route Selection Policy (URSP) and the Access Network Discovery & Selection Policy (ANDSP) which are delivered to the UE over NAS signalling. While the applicability of some of these configuration parameters or policies is clearly confined to one system (EPS or 5GS) and some of them clearly apply to both systems, there are a number of them for which applicability and expected UE behavior upon inter-system change are not well defined.
The purpose of the present document is to analyse the applicability of the various configuration parameters and UE policies to EPS and 5GS, and to propose a way forward.
2. Discussion
2.1 Applicability of UE policies received in 5GS
2.1.2 URSP

The URSP as defined in TS 23.501 subclause 4.2.2 is “used by the UE to determine how to route outgoing traffic. Traffic can be routed to an established PDU Session, can be offloaded to non-3GPP access outside a PDU Session, or can trigger the establishment of a new PDU Session”. Per TS 23.501 subclause 6.2.2.1, the URSP consists of a series of rules, each of which includes:

· a traffic descriptor used to determine if the rule is applicable to the outgoing traffic:
	Traffic descriptor
	This part defines the traffic descriptors for the policy
	
	
	

	Application identifiers
	Application identifier(s) 
	Optional
	Yes
	UE context

	IP descriptors
	IP 3 tuple(s) (destination IP address or IPv6 network prefix, destination port number, protocol ID of the protocol above IP)
	Optional
	Yes
	UE context

	Non-IP descriptors
	Descriptor(s) for non-IP traffic
	Optional
	Yes
	UE context

	DNN
	This is the DNN information provided by the application
	Optional
	Yes
	UE context


· a list of route selection descriptors which include a list of parameters to be used for the PDU session (SSC mode(s), S-NSSAI(s), etc):
	Route selection components
	This part defines the route selection components
	Mandatory
(NOTE 2)
	
	

	SSC Mode Selection
	One single value of SSC mode.
	Optional
	Yes
	UE context

	Network Slice Selection
	Either a single value or a list of values of S-NSSAI(s).
	Optional
	Yes
	UE context

	DNN Selection
	Either a single value or a list of values of DNN(s).
	Optional
	Yes
	UE context

	PDU Session Type Selection
	One single value of PDU Session Type
	Optional
	Yes
	UE context

	Non-seamless Offload indication
	Indicates if the traffic of the matching application is to be offloaded to non-3GPP access outside of a PDU Session.
	Optional

(NOTE 3)
	Yes
	UE context

	Access Type preference
	Indicates the preferred Access Type (3GPP or non-3GPP) when the UE establishes a PDU Session for the matching application.
	Optional
	Yes
	UE context


As can be seen from the tables above, several parameters in the traffic descriptor are specific to 5GS (Non-IP descriptors for Ethernet PDU sessions and Unstructured PDU sessions, DNN). Similarly several parameters in the Route selection descriptor are specific to 5GS and have no equivalent in EPS, namely: SSC mode, S-NSSAI, Ethernet and Unstructured PDU session types. Consequently, URSP is specific to 5GS and shall be applied by the UE when the UE is registered to the 5GCN. 

Proposal 1: If the UE is registered to the 5GCN via 3GPP access, the UE applies URSP.
2.1.2 ANDSP
The ANDSP as defined in TS 23.501 subclause 4.2.2 is “used by the UE for selecting non-3GPP accesses network”. Per TS 23.501 subclause 6.6.1.1, in Release 15 “the Access Network Discovery & Selection policy shall contain only rules that aid the UE in selecting a WLAN access network.”, and its contents are as follows:

Table 6.6.1-1: Access Network Discovery & Selection Policy
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	WLANSP rules
	1 or more WLANSP rules as specified in 4.8.2.1.6 of TS 23.402 [9]
	Mandatory
	Yes
	UE context

	ePDG identifier configuration
	The UE uses this information to select ePDG as defined in clause 6.3.6.1 of TS 23.501 [2]
	Optional
	Yes
	UE context

	N3IWF identifier configuration
	The UE uses this information to select N3IWF as defined in clause 6.3.6.1 of TS 23.501 [2]
	Optional
	Yes
	UE context

	Non-3GPP access node (N3AN) selection information
	The UE uses this information to select ePDG or N3IWF as defined in clause 6.3.6.1 of TS 23.501 [2]
	Optional
	Yes
	UE context


From the table above, it can be observed that:

· the set of parameters that can be included in WLANSP rules in ANDSP is the same as that which can be included in WLANSP rules in ANDSF for EPS

· the ANDSP contains information for both N3IWF and ePDG selection

Given that WLANSP rules in ANDSP for 5GS are the equivalent of WLANSP rules in ANDSF for EPS, and that operators may want to maintain the current behavior of UEs in EPS with regards to access network discovery and selection without having it impacted by new 5GS policies, it is desirable that the UE applies ANDSP when it is registered to the 5GCN, and applies ANDSF when it is registered to the EPC.
However, since ANDSF only includes information about ePDG selection, while ANDSP includes information for both N3IWF and ePDG selection, strictly limiting the UE to using ANDSF when the UE is registered to the EPC could prevent a UE registered to the EPC via 3GPP access and trying to select a non-3GPP access node from selecting an N3IWF, even if one was available. To resolve this, it is proposed that if the UE is provisioned with ANDSP, the UE uses the ePDG identifier configuration, N3IWF identifier configuration and non-3GPP access node selection information from ANDSP even if the UE is registered to the EPC, as well as even if the UE is not registered to any CN via 3GPP access.
Proposal 2:The UE always uses the ePDG identifier configuration, N3IWF identifier configuration and non-3GPP access node selection information from ANDSP to select a non-3GPP access node (this includes the case when the UE is registered to the 5GCN via 3GPP access, the case when the UE is registered to the EPC via 3GPP access and the case when the UE is not registered to any CN via 3GPP access).

Proposal 3: If the UE is registered to the 5GCN via 3GPP access, the UE applies ANDSP. 

Proposal 4: If the UE is registered to the EPC via 3GPP access, the UE applies ANDSF except for non-3GPP node selection for which the UE applies ANDSP. 

There are however 2 scenarios which Proposals 1, 2, 3 and 4 do not fully cover and which require further analysis:

Scenario 1:
a) The UE is connected to the 5GCN via 3GPP access
b) the UE applies URSP (due to e.g. a new application requesting a PDU session, or due to non-3GPP access becoming available)
c) The matching URSP rule indicates that non-3GPP access is preferred and maps the session to a certain DNN
d) The UE applies ANDSP to select a non-3GPP access node and ends up selecting an ePDG

Step d) means that the session will be established as a PDN connection over ePDG in EPC. Should the UE switch to applying ANDSF at that point, or should it continue with the session parameters from the matching URSP rule?

In order to maintain the legacy UE behavior for UEs registered to the EPC, it is proposed that the UE switches to using ANDSF at Step d) for the traffic sent via the ePDG, with the exception that the UE does not perform ePDG selection using ANDSF info since an ePDG has already been selected using ANDSP. Note that this means the UE will apply IARP to select an APN for the PDN connection (which may be different from the DNN of the matching URSP rule).
Proposal 5: If the UE is registered to the 5GCN via 3GPP access and selects an ePDG as a result of applying ANDSP, the UE switches to applying ANDSF upon ePDG selection for all outgoing traffic sent via the ePDG, with the exception that the UE does not perform a second ePDG selection based on ANDSF. 

Scenario 2:
a) The UE is connected to the EPC via 3GPP access
b) the UE applies ANDSF (due to e.g. a new application requesting a PDN connection, or due to non-3GPP access becoming available)

c) The matching ANDSF rule indicates that non-3GPP access is preferred and maps the session to a certain APN

d) The UE applies ANDSP to select a non-3GPP access node and ends up selecting an N3IWF

Step d) means that the session will be established as a PDU session over N3IWF in 5GCN. Should the UE switch to applying URSP at that point, or should it continue with the session parameters from the matching IARP rule?

It is proposed that the UE switches to using URSP at Step d) for the traffic sent via the N3IWF. Note that this means the UE will apply URSP to select a DNN for the PDU session (which may be different from the APN of the matching IARP rule).

Proposal 6: If the UE is registered to the EPC via 3GPP access and selects an N3IWF as a result of applying ANDSP, the UE switches to applying URSP upon N3IWF selection for all outgoing traffic sent via the N3IWF. 

2.2 Applicability of UE configuration parameters specified in MOs or the USIM
Although URSP and ANDSP are delivered to the UE via NAS signalling, not via OMA-DM, and CT1 deicded not to use the Management Object (MO) notation to describe the rules and parameters in these policies, certain configuration parameters in existing MOs (and their counterparts in the USIM) are already explicitly referred to in 5GS specification. For instance, the configuration parameters related to PS data off  in NAS MO TS 24.368 and in USIM specification TS 31.102 are referred to in 5GS TS 24.501 subclause 6.2.10:
A UE, which supports 3GPP PS data off (see 3GPP TS 23.501 [8]), can be configured with up to two lists of 3GPP PS data off exempt services as specified in 3GPP TS 24.368 [17] or in the EF3GPPPSDATAOFF USIM file as specified in 3GPP TS 31.102 [22]:

Also, the MO/USIM configuration parameters on PS data off for IMS-based services and SMS over IP specified in IMS MO TS 24.167 are explicitly referred to in the IP-CAN annex for 5GS of TS 24.229 subclause U.3.1.5, see for instance:
3)
are associated with 3GPP PS data off exempt services configured in the UE using one or more of the following methods:

-
the non_3GPP_ICSIs_exempt node specified in 3GPP TS 24.167 [8G]; or

-
the non_3GPP_ICSIs_exempt node in the EF3GPPPSDATAOFFservicelist file described in 3GPP TS 31.102 [15C].

Similarly, the MO/USIM configuration parameters on PS data off for MMTEL voice/video specified in MMTEL MO TS 24.275 are referred to in the IP-CAN annex for 5GS in TS 24.173, and the MO/USIM configuration parameters on PS data off for USSI specified in USSI MO TS 24.391 are referred to in the IP-CAN annex for 5GS in TS 24.390
Morever, the IP-CAN annex for 5GS of TS 24.229 also refers to configuration parameters from the IMS MO in TS 24.167 for features other than PS data off, see for instance the following text in subclause U.2.2.5.1A:

If the UE is configured not to initiate resource allocation for media according to 3GPP TS 24.167 [8G], then the UE shall refrain from requesting additional 5GS QoS flow(s) for media until the UE considers that the network did not initiate resource allocation for the media.
On the other hand, there are some MO/USIM parameters which do not apply to 5GS. For instance, in IMS MO TS 24.167, Voice_Domain_Preference_E_UTRAN is clearly not applicable to 5GS. 
The same is true of NAS MO TS 24.368, with MininumPeriodicSearchTimer being applicable to 5GS but NMO_I_Behavior and EUTRADisablingAllowedForEMMCause15 clearly not being applicable.
Conclusion 1: In 5GS, not all policies/configuration parameters are delivered to the UE via NAS signalling. Certain configuration parameters from existing MOs and their counterparts on the USIM are applicable to the UE in 5GS.

The following aspects are however not clear:

1) Can these MO parameters be delivered to the UE via OMA-DM while the UE is registered to the 5GCN, i.e. is the use of OMA-DM possible in 5GS?

2) Under the assumption that these MO parameters can be delivered to the UE via OMA-DM while the UE is registered to the 5GCN, do the values of the parameters received via OMA-DM while the UE is registered to the EPC also apply when the UE moves to 5GS, or does the UE have to maintain 2 separate sets of parameter values (one set for the parameter values received while in EPS and one set for the parameter values received while in 5GS?

Regarding point 1), since OMA-DM only requires a user plane data connection to the OMA-DM server, there is no reason to preclude its use in 5GS.

Proposal 7: OMA-DM can be used in 5GS.

Regarding point 2), in order to avoid having to maintain 2 sets of parameter values at the UE, and to avoid having to send the parameter values twice to the UE (once in EPS and once in 5GS), it is proposed that MO parameter values received in one system (EPS or 5GS) are also used by the UE for the other system (5GS or EPS) if the corresponding parameters are applicable to that system.

Proposal 8: MO parameter values received by the UE while EPS are also used by the UE while in 5GS if the corresponding parameters are applicable to 5GS, and vice-versa.
3. Conclusion
It is proposed to clarify the following in TS 24.526 in a new section on UE policies handling upon inter-system change between N1 mode and S1 mode:
Proposal 1: If the UE is registered to the 5GCN via 3GPP access, the UE applies URSP.
Proposal 2: The UE always uses the ePDG identifier configuration, N3IWF identifier configuration and non-3GPP access node selection information from ANDSP to select a non-3GPP access node (this includes the case when the UE is registered to the 5GCN via 3GPP access, the case when the UE is registered to the EPC via 3GPP access and the case when the UE is not registered to any CN via 3GPP access).

Proposal 3: If the UE is registered to the 5GCN via 3GPP access, the UE applies ANDSP. 

Proposal 4: If the UE is registered to the EPC via 3GPP access, the UE applies ANDSF except for non-3GPP node selection for which the UE applies ANDSP. 

Proposal 5: If the UE is registered to the 5GCN via 3GPP access and selects an ePDG as a result of applying ANDSP, the UE switches to applying ANDSF upon ePDG selection for all outgoing traffic sent via the ePDG, with the exception that the UE does not perform a second ePDG selection based on ANDSF. 

Proposal 6: If the UE is registered to the EPC via 3GPP access and selects an N3IWF as a result of applying ANDSP, the UE switches to applying URSP upon N3IWF selection for all outgoing traffic sent via the N3IWF. 

A corresponding pCR to TS 24.526 is provided in C1-184250.

It is also proposed to agree on the following principles and to discuss whether they need to be explicitely captured in in a CT1 specifications:

Proposal 7: OMA-DM can be used in 5GS.

Proposal 8: MO parameter values received by the UE while EPS are also used by the UE while in 5GS if the corresponding parameters are applicable to 5GS, and vice-versa.
