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Abstract of the contribution: This document discusses the scenarios for simultaneous PLMN selection and registration for UEs that are capable to maintain multiple simultaneous active PDN connections over different accesses (e.g. 3GPP and non-3GPP) that belong to different PLMNs.
1. Introduction
Annex A in 3GPP TR 23.861 [1] describes scenarios where the UE can simultaneously connect to different PDNs through different access systems. Architecture impacts have also therein been identified and documented. However, it is not clear whether the different access networks shall belong to the same PLMN or, on the contrary, different access networks may belong to different PLMNs. In this document we describe scenarios where the UE simultaneously selects and registers with two different PLMNs to be able to simultaneously transmit  via two different access technologies. 
2. Discussion

In the following we describe scenarios that we believe are important in terms of multi-access PDN connectivity and IP flow mobility. These scenarios are very likely possible given that different types of non-3GPP networks have the access to the EPS. 

Figure 1 describes a scenario whereby there are two operators in (e.g., P1 and P2) in a given location where UE is roaming to.  Both operators support 3GPP and non-3GPP access networks. In this case we consider non-3GPP access as WLAN access. We also assume that both operators have roaming relationships with the home operator. In the figure, operator P1 is designated as VPLMN1 and operator P2 is designated as VPLMN2. We consider the situation where UE finds that there is no WLAN coverage available for PLMN1 whereas PLMN2’s WLAN is available. 

According to PLMN selector, PLMN1 has higher priority than PLMN2. Under this circumstance, we believe the following alternatives are possible: 

Alternative 1: Select PLMN1 and access only 3G access 

Alternative 2: Use user controlled priority and select PLMN2 for both 3G and WLAN accesses

Alternative 3: Select PLMN1 for 3G and PLMN2 for WLAN access

However, it is not clear if alternative 3 is possible given there is no guidance from SA1 in these aspects and there are no current procedures defined in TS 23.122 and TS 31.102 that can support such a scenario. According to TS 23.122, the following rule applies to PLMN selection: “The ME shall utilise all the information stored in the SIM related to the PLMN selection; e.g. "HPLMN Selector with Access Technology", "Operator controlled PLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology", "Forbidden PLMNs", "Equivalent HPLMN", see 3GPP TS 31.102 [40].” The above information includes a PLMN name, an access technology and the priority level. Therefore UE can select only one PLMN at a time from the list of available PLMNs. It is not clear from these procedures that what UE should do in scenarios where UE has both 3GPP and non-3GPP access support but realised that no single PLMN can support both accesses in a given location. 

Also if UE were to follow the HPLMN selector policy, alternative 2 would not be possible either (because PLMN1 has higher priority than PLMN2). Therefore, the situation warrants that the UE may not be able to get the simultaneous access to EPS via both 3GPP and non-3GPP networks even when another PLMN support is available. On the contrary, if the UE is allowed to select multiple PLMNs simultaneously via 3GPP and non-3GPP networks each belonging to a different operator, alternative 3 can be enabled. Thus UE will always be connected to the EPS via different accesses simultaneously and can send and receive different IP flows through different accesses.
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Figure 1: Example Scenario 1

Scenario 2 (see Figure 2) can be described as follows. PLMN1 and PLMN2 provide both 3G and WLAN access. UE has a PLMN selector that prefers PLMN1 to PLMN2 for both 3G and WLAN accesses. However, 3G access from PLMN1 is only available at the current UE’s location. On the contrary, WLAN access from PLMN2 is only available at the current UE’s location.  In this scenario, following alternatives  are possible: 
Alternative 1: Select PLMN1 and access only 3G access

Alternative 2: Use user controlled priority and select PLMN2 for only WLAN access 
Alternative 3: Select PLMN1 for 3G and PLMN2 for WLAN access

As discussed above the current PLMN selection procedures do not support alternative 3 and same statement that UE may not be able to get the simultaneous access to EPS via both 3GPP and non-3GPP networks even when another PLMN support is available apply. 

[image: image1.png]Roaming Partner

VPLMN1

VPLMN2

OperatorP1

PLMN selector

Access tech)
(P1,3G) 3
(P1,Wi-Fi) 3
2
2

€—> Alternative1

€—> Alternative2

(P2,36) UE (3G + WiFi) €—> Alternative 3

(P2,WiFi)




Figure 2: Example Scenario 2

If a UE were to select and register simultaneously to two different PLMNs to support the scenarios described above, there would be a few architecture impacts in the procedures specified in SA2. For example, the UE would need to communicate with multiple PDNs and  multiple VANDSFs (if supported) that belong to two different PLMNs.  In such a case policy conflicts between VANDSFs would need to be managed. Other architecture impacts may need to be further investigated. 

In order to avoid a potential loss of interoperability, 3GPP specifications should remove the ambiguity on which PLMN(s) should be selected for different access networks for both Scenarios.
3. Proposed Approach

If SA2 agrees that multiple simultaneous PLMN selection and registration shall be allowed to support the scenarios herein described and allow a UE to use multiple access networks simultaneously when a single PLMN does not support both 3GPP and non-3GPP accesses, we propose to kindly request SA1 for clarification on such scenarios and depending upon their response investigate further architectural impacts.
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