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1. Background
This paper analyzes and compares the available alternatives with respect to all the requirements as stated in SA2 LS (in C1-172866) and SA1 LS (in C1-173746) and proposes the way forward.
2. Evaluation
	Requirement from WG
	Requirement
	DL NAS Transport
(Alternate 1)
	Configuration update
(Alternate 2)
	Authentication Message
(Alternate 3)

	SA2
	A control plane solution is used from the HPLMN to the UE
	(
	(
	(

	SA2
	VPLMN is able to relay this information to the UE.
	(
	(
	(

	SA1
	HPLMN should be able to indicate its preferred PLMN to UE, while UE is trying to register with non-preferred VPLMN [reference 4.2].
	X

(Note 3)
	X

(Note 3)
	(


	SA2
	VPLMN shall not be able to alter the information sent by the HPLMN; i.e. UE needs to be able to check the integrity of the information provided to it – and –

UE shall be able to detect if VPLMN alter or remove those information and act accordingly.

(During Registration)
	X

(Note 1)
	X

(Note 1)
	(
(Note 1)

	SA2
	VPLMN shall not be able to alter the information sent by the HPLMN; i.e. UE needs to be able to check the integrity of the information provided to it – and- 

UE shall be able to detect if VPLMN alter or remove those information and act accordingly.

(After Registration, i.e. Anytime update)
	X

(Note 2)
	X

(Note 2)
	X

 (Note 2)


Note1: Till registration is successfully completed, i.e. HPLMN allow UE to register on VPLMN, Alt-1 and Alt-2 procedures cannot be executed. Hence Alt-1 and Alt-2 will not satisfy these requirements. In case of Alt-3 VPLMN cannot block the Authentication message, because without executing this procedure, VPLMN cannot provide any service to UE. Thus it satisfies the requirements, further details in C1-18xxxx.

Note2: If VPLMN blocks the NAS message which is intended to update the preferred PLMN/access technology combinations then there is no mechanism in which UE can identify and act accordingly. Thus this requirement is not handled by any of the proposed alternate solutions. For alternative 1 and 2 this case will be hit 100% of the times, as this alternatives are applicable only after successful registration, i.e. only any time update is possible.
 For alternative 3 it’s a rare case because HPLMN always have an opportunity to update the preferred PLMN/access technology combination during first registration procedure and the HPLMN requirement to update the preferred PLMN/access technology combinations (static information) to UE after registrations is a rare case as described in approved CT3 LS(C1-175345) and CT1 LS(C1-174589) see reference[section 4.1].  This will be required only if HPLMN had a business discussion again with the VPLMN(s) and changes the VPLMN preference in that particular roaming area. Thus HPLMN wants to update the preferred PLMN/access technology combinations to UE’s in that particular roaming area, instantly.
Note3: Alt-1 and Alt-2 are applicable only if UE successfully registers with VPLMN. Thus Alt-1 and Alt-2 don’t support steering of the UE before registration procedure is successfully executed. From very early releases of 3GPP, operators have the option of steering the UE from non-preferred VPLMN during registration by using selective rejection mechanism, it is not preferable for HPLMN to allow UE to first register and use the services of non-preferred VPLMN and then steer the UE to other preferred PLMN. 
Further, following disadvantages can be deduced if the network steering is not allowed during registration procedure:

a. Just to steer the UE HPLMN has to allow UE to register with non-preferred VPLMN. 

b. After registering if UE starts using the services (for example data) then till UE doesn’t move to IDLE mode, UE cannot be steered to preferred network. This leads for revenue loss to the home and partner operator. 

c. Once UE is registered with VPLMN. VPLMN can control and delay the steering of UE by not executing the UE configuration update or DL NAS Transport procedures for considerable duration. i.e. till some retries of those procedures UE will use the services of VPLMN and after “X” retries of HPLMN the VPLMN may allow the procedure to get executed successfully and steer the UE.

d. Issue mentioned in NOTE 2 is applicable. i.e. there is a possibility of VPLMN blocking the NAS message intended to update list of preferred PLMN/access technology combinations.
e. We don’t know what other issues we may encounter and hence it’s better to retain the existing field behaviour of allowing operators to steer the UE during registration procedure. 

3.Conclusion and Way forward.
As authentication message based approach satisfies all the SA2 and SA1 requirements during the first registration procedure and in rare case it doesn’t satisfy 6th requirement stated in table, we propose alternative-3 to be selected as a way forward for this issue. 
4.References

4.1: Liaison reference:
CT3 LS (C1-175345)
CT3 has discussed the scenario for roaming steering and agreed that the PCF in the HPLMN is not expected to initiate to provide of the list of preferred PLMN/access technology combinations since this information is not required according to stage 2 specification about the policy information provided by the PCF.

CT3 would also like to note that the PCF is defined as a functional element for policy control decisions that providing policy information that dynamically changes. The UE policy information provided by the PCF over N24 and N15 is dynamically based on the applicable conditions and thus expected to be changed often. It’s CT3’s understanding that the list of preferred PLMN/access technology combinations is static information that is not expected to change based on dynamic conditions and therefore not suitable to be part of the policy subscripton profile.
Based on the above, CT3 thinks that other more appropriate entities outside CT3 scope should be considered for providing the list of preferred PLMN/access technology combinations from the home network to the visited network.
CT1 LS (C1-174589)
Sending of this list from the HPLMN to the UE is not often. It typically happens at switch on or recovery from lack of coverage in the VPLMN. Hence normally this list can be sent to the UE during the registration process. If this list is updated by the HPLMN after it was sent to the UE, the HPLMN can send the updated list to the UE at any time (as long as the UE is 5GMM-REGISTERED state) but CT1 expects the operator of HPLMN will not update this list often.
4.2: SA1 requirements (For steering during registration)

SA1 LS in C1-173746 points to the requirements for steering in 3.2.2.8 of TS 22.011, excerpts from that section are:

It shall be possible for the HPLMN to request a UE, that is in automatic mode, to find and register on a different VPLMN from the one it is currently using or trying to register on, if another VPLMN, that is not in a Forbidden List, is available. The original VPLMN shall then be treated as the lowest priority VPLMN and would not be selected by the UE unless it is the only one available to the UE or has been selected in manual mode. This process shall be done transparently and without inconvenience to the user.

