SA WG2 Temporary Document

Page 2

SA WG2 Meeting #104
S2-142514
7 - 11 July 2014, Dublin, Ireland
(revision of S2-14xxxx)
Source:
Motorola Mobility
Title:
Coexistence between ANDSF and RAN rules for Single-Radio UEs
Document for:
Discussion
Agenda Item:
6.1.3
Work Item / Release:
Rel-12 / UTRA_LTE_WLAN_interw-SA2
Abstract of the contribution:

1. Discussion
Currently, TS 23.402 specifies when a dual-radio UE (one that can simultaneously route IP traffic to both 3GPP access and WLAN access) applies the ANDSF rules for traffic steering and when it applies the RAN rules for traffic steering. However, it is not specified (a) if the RAN rules can be applied in a single-radio UE and (b) if they can be applied, how the UE selects the ANDSF rules or the RAN rules.

Apparently, if a single-radio UE applies the RAN rules for traffic steering and the rules indicate that traffic should be steered to WLAN access, then the UE can steer traffic to WLAN only when all PDN connections are offloadable. If at least one PDN connection in not offloadable, no traffic can be steered to WLAN.
Figure 1 below illustrates that steps that can be carried out in a single-radio UE when the UE supports both the RAN solution and the ANDSF solution for traffic steering.
[image: image1.png]Upper Layers

~ 77 (e.g. Non-Access Stratum and

Connectivity Manager)

(2) Indication to upper layers to
steer traffic from E-UTRAN to
WLAN.

Access
Stratum (AS)

(1) RAN conditions for steering
traffic to WLAN fulfilled for
some time interval.

All PDN
Connections
Offloadable?

Ignore
indication
from AS

Select a WLAN from
those provided by eNB.
Handover all PDN
connections to WLAN





Figure 1: Steps carried out in a single-radio UE.

Step (1): The Access Stratus (AS) determines based on the received RAN assistance information that the RAN conditions for steering traffic to WLAN are fulfilled for a specific time interval.

Step (2): The AS provides an indication to upper layers indicating that traffic should be steered to WLAN. This indication is provided no matter whether the UE has single-radio or dual-radio capabilities (because, typically, the AS does not know these UE capabilities). In a typical implementation, the upper layers contain the Non-Access Stratum (NAS), the Connectivity Manager and any other suitable entity in the UE.
Step (3): The upper layers decide how to handle the indication from AS based on the flow diagram shown in Figure 1:
· If the UE has a valid ISMP rule (from HPLMN or from VPLMN, as clarified in NOTE 1), the UE ignores the indication from AS (essentially, it ignores the RAN rules). In this case, the UE is configured to use the valid ISMP rule to determine the preferred radio access for EPC connectivity. When the preferred radio access for EPC connectivity is the WLAN, the UE uses the active WLANSP rule (if any) to select the most preferred available WLAN network. This UE behaviour is already specified in TS 23.402.
· If the UE has a no valid ISMP rule (from HPLMN or from VPLMN, as clarified in NOTE 1), the UE determines (as specified in TS 23.401) if all PDN connections are offloadable and can thus be handed over to WLAN access. If at least one PDN connection is not offloadable, the UE ignores again the indication from AS. If all PDN connections are offloadable, the UE performs first WLAN access selection based on the RAN rules (i.e. selects a WLAN from those provided by RAN) and then hands over all PDN connections to the selected WLAN by using the existing 3GPP-to-non3GPP handover procedures. In this case, before and after the handover to WLAN, if the UE has a valid IARP rule from HPLMN, it applies the internal IARP for APN rules for inter-APN routing.
The upper layers in the UE can carry out similar steps when they receive an indication from AS to steer traffic to 3GPP access. In this case however, if the UE has a no valid ISMP rule (from HPLMN or from VPLMN, as clarified in NOTE 1), the UE always hands over all PDN connections from 3GPP access to WLAN access.

NOTE 1:
When the UE is not roaming or when the UE is roaming in a VPLMN not contained in the list of "VPLMNs with preferred WLAN Selection Rules", the UE checks if it has a valid ISMP rule from the HPLMN. When the UE is roaming in a VPLMN contained in the list of "VPLMNs with preferred WLAN Selection Rules", the UE checks if it has a valid ISMP rule from the VPLMN.
2. Proposal

From the above discussion, it is concluded that the RAN rules can be applied in single radio UEs and it is useful to be applied in single-radio UEs. Therefore, it is proposed to specify this in TS 23.402 by including the following text:
- When the UE cannot simultaneously route IP traffic to both 3GPP access and WLAN access: 

-
If the UE has a valid ISMP rule (from HPLMN or from VPLMN, as clarified in NOTE 1), the UE shall ignore the RAN rules and shall perform WLAN access selection and access selection for EPC connectivity based on the ANDSF procedures specified in clause 4.8.2a.

-
If the UE has a no valid ISMP rule (from HPLMN or from VPLMN, as clarified in NOTE 1), the UE shall apply the RAN rules to determine when all PDN connections should be handed over to WLAN access or to 3GPP access. When the RAN rules indicate that all PDN connections should be handed over to WLAN access but at least one PDN connection is not allowed to be handed over to WLAN access (as specified in TS 23.401 [4]), the UE shall not handover any PDN connection. When all PDN connections are allowed to be handed over to WLAN access, the UE shall perform WLAN access selection based on the RAN rules and shall execute the applicable handover procedures specified in clause 8. In this case, if the UE has a valid IARP rule from HPLMN, it shall apply the internal IARP for APN rules and shall ignore their RAN validity conditions if present.

Important note: The validity of an ISMP rule is based on the validity conditions in the rule. In theory, this means that, within the same PLMN, the UE may have a valid ISMP rule in some location but no valid ISMP rule in another location (although in practice this does not seem to be a typical case). This is different from an ISRP rule of which the validity is determined based on the PLMN leaf and the Roaming leaf in the rule (so it is either valid or not valid across the PLMN). The requirement defined in TS 23.402 "Within a single PLMN, the WLAN access selection and the traffic routing behaviour of a UE shall be controlled either by the ANDSF rules specified in this document or by the RAN rules specified in TS 36.331 [52] and TS 25.331 [78], not by both" can be easily accomplished with the ISRP rules but it is more challenging with the IMSP rules.
The proposed changes in TS 23.402 are implemented in S2-142515. These changes assume that a single-radio UE is configured with ISMP rules so that, in a single PLMN, the UE either has always a valid ISMP rule or has always no valid ISMP rule (no matter the location and time of day). However, this assumption may need more discussion. An alternative proposal that should be also discussed is to specify that RAN rules are not applied by single-radio UEs!
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