SA WG2 Temporary Document

Page 10

3GPP SA WG2 Meeting #100
S2-134208
11-15 November 2013, San Francisco, USA
Source:
BlackBerry UK Ltd. 
Title:
Discussion of LS from RAN2 on WLAN/3GPP interworking
Document for:
Discussion
Agenda Item:
6.7.3
Work Item / Release:
WLAN_NS / Rel-12
Abstract: 
This document reviews the work undertaken by 3GPP TSG RAN2 on 3GPP Radio - WLAN interworking, provides an overview of relevant system design decisions made by SA2, identifies areas of potential conflict and provides some observations on the questions raised in the RAN2 LS (R2-133697). 
1 Overview of RAN2 work

RAN2 have been working on study FS_UTRA_LTE_WLAN_interw, to identify potential RAN level enhancements for WLAN/3GPP interworking in Release 12.  A technical report [TR 37.834] describes deployment scenarios, key issues and requirements.  In addition, 3 candidate access network selection and traffic steering solutions are documented in the TR, these are briefly summarised below using extracts from the TR.
1.1 Solution 1
In this solution RAN provides RAN assistance information to the UE through broadcast signaling (and optionally dedicated signaling). The UE uses the RAN assistance information UE measurements and information provided by WLAN and policies that are obtained via the ANDSF or via existing OMA-DM mechanisms or pre-configured at the UE to steer traffic to WLAN or to RAN.
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Figure 1) Solution 1: Traffic steering

1.2 Solution 2

In this solution the offloading rules are specified in RAN specifications. The RAN provides (through dedicated and/or broadcast signaling) thresholds which are used in the rules.
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Figure 2) Solution 2: Traffic steering

The flowcharts presented below are an illustrative representation of the steps performed by the UE when making an offloading decision in any of the directions (i.e. 3GPP to WLAN and WLAN to 3GPP). These flowcharts apply to the case where the UE is configured with ANDSF and to the case where ANDSF is not configured. If ANDSF is not present, the UE moves the traffic as indicated by RAN rules.
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Figure 3) Solution 2: Traffic steering from 3GPP to WLAN
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Figure 4) Solution 2: Traffic steering from WLAN to 3GPP
1.3 Solution 3

In this solution the traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements (reported by the UE).
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Figure 5) Solution 3: Traffic steering for UEs in RRC CONNECTED/CELL_DCH state
2 Overview of relevant SA2 system design decisions
In this section an overview is provided of aspects of the current Rel 12 SA2 system level design that are relevant to understanding the challenges of integrating the work of RAN2 and SA2. 
2.1.1 Traffic steering

Figure 6, Figure 7 and Figure 8 show system architecture diagrams, drawn according to the current Rel 12 SA2 specifications for the case of per-APN offload (MAPCON), IP flow level offload (IFOM) and NSWO respectively. 

[image: image6]
Figure 6) System architecture and bearer mapping for MAPCON
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Figure 7) System architecture and bearer mapping for IFOM
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Figure 8) System architecture and bearer mapping for NSWO

System level design decisions 
· (1) Routing of traffic in the user plane occurs above the AS (either at the UE or in the P-GW)

· (2) Control functionality for management of  the traffic steering is performed above the AS (mirrors the location of the user plane traffic routing) 
· Operator preferences set in ANDSF

· User preferences set at application level
· Application designer preferences 

· (3) Traffic can be routed with per IP flow granularity or with Application ID granularity (IFOM)
· (4) Traffic can be routed with per APN granularity (MAPCON)
· (5) UE initiates procedures for 3GPP ↔ non-3GPP mobility
· UE contains both AS and higher layers (above AS)  and therefore has knowledge of:

· What applications are running and which require connectivity

· Which applications require which APN

· Which applications are currently mapped to which access technologies

· Which access technologies are available

· Radio level assessments of all access technologies

2.1.2 Cellular Roaming
In the case where the device is cellular roaming under a VPLMN, the SA2 WLAN NS design supports two fundamentally different scenarios for interworking with operator deployed and controlled WLANs:

· Scenario 1: WLAN service is provided by the HPLMN or partner thereof, the HPLMN controls WLAN network selection and traffic routing (Figure 7)
· This scenario appeals to some home operators because they want to retain tight control in managing their subscriber’s quality of experience and/or because for commercial reasons they prefer to offer WLAN service themselves or through their partners rather than utilizing WLAN service provided by the VPLMN.

· Scenario 2: WLAN service is provided by the VPLMN, the VPLMN controls WLAN network selection and traffic routing (Figure 8)

· This scenario may appeal to home operators who do not wish to go through the cost and complexity of establishing Wi-Fi roaming agreements with Wi-Fi service providers in a multitude of other countries and who would rather sub-contract their cellular roaming partner to also provide Wi-Fi service.  
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Figure 9) Scenario 1: Cellular service is provided by VPLMN, Wi-Fi service is provided by HPLMN or partner thereof
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Figure 10) Scenario 2: Cellular service is provided by VPLMN, Wi-Fi service is ALSO provided by VPLMN
System level design decisions:

· (6) HPLMN may retain control of WLAN network selection and traffic routing when device is cellular roaming

2.1.3 UE operation
Figure 11 shows the model of device operation as assumed by SA2 for the case of devices that are capable of routing traffic simultaneously over WLAN and cellular.

[image: image11]
Figure 11) Illustrating the operation of a device that is capable of simultaneously routing traffic over cellular and WLAN
System level design decisions:

· (7) The WLAN network selection function is completely distinct from the traffic routing function
· (8) A new service initiating does not result in a new WLAN being selected.

3 Discussion

3.1 Network selection and traffic routing without ANDSF

RAN2 are proposing some WLAN network selection and traffic routing solutions that do not rely solely on the presence of ANDSF.  

Note:  It is understood that the difference between interworking scenarios ‘with ANDSF’ and ‘without ANDSF’ concerns whether or not there is a network deployment of ANDSF, it is understood that all UEs supporting WLAN-3GPP RAN Interworking shall support ANDSF.

Some of the solutions captured by RAN2 intend that the RAN should provide the traffic steering guidance (and this may be the case irrespective of whether or not ANDSF is present).  However, this raises a number of questions which include:

· How does the cellular RAN know what traffic the device is carrying over WLAN in order to know what (if any) traffic it can/should steer back from WLAN to cellular?

· How would the RAN provide an indication of which traffic it would like to steer back?  The EPS bearer and corresponding RAB ID does not extend over WLAN (see Section 16.1.6 [23.402]).   If the RAN wished to steer back traffic of certain APN’s, how would it know which APN’s are in use by the device?

It is unclear from the RAN2 documentation how WLAN network selection is supposed to work in the absence of ANDSF.  Options presumably include:

· RAN alone provides all WLAN network selection guidance to the device

· A higher layer (above the access stratum) provides all WLAN network selection guidance.

· A combination of RAN and higher layer information is used to perform network selection.

If the RAN alone provides WLAN network selection information (e.g. target SSIDs) then the WLAN service provider would be the cellular RPLMN.  Such an approach would not support the ability for the operator to partner with a third party WLAN SP (it can be noted that this is also in contradiction of the requirements of the RAN2 TR 37.834 itself which states that ‘ The scenario considered in this study focuses on WLAN nodes deployed and controlled by operators and their partners’) .  The user/device would only be able to use its 3GPP subscription for accessing hotspots operated by the registered PLMN.

If a non-ANDSF higher layer is used then options could include:

· I-WLAN

· HS2.0

· Device proprietary methods (which could include setting of operator preferences during provisioning) 
Use of these methods would have the advantage of enabling the operator to indicate that the user could gain access via third party WLAN SP’s.  However, some of the features standardised in Rel 12 ANDSF WLAN NS would be missing, more work would be required to ascertain what the impacts would be of not having the missing functionality.  

If some combination of RAN based mechanisms and other (non-ANDSF based) higher layer solutions are used then it would be necessary to evaluate how the RAN solution and these other higher layer options e.g. I-WLAN / HS2.0 would work with one another.

Table 1 identifies any potential conflicts between existing SA2 Rel 12 system level design decisions and RAN2 design candidates.
	SA2 System level design decision
	RAN2 design decision

	
	RAN provides assistance information to ANDSF based WLAN network selection and traffic routing
	RAN exerts control on WLAN network selection and traffic routing (without ANDSF)
	RAN exerts control on network selection and traffic selection (with ANDSF)

	Routing of traffic in the user plane occurs above the AS (either at the UE or in the P-GW)
	(
	(
	(

	Control functionality for management of  the traffic steering is performed above the AS
	(
	? (Potential conflict with (non-ANDSF) higher layer  mechanisms:  I-WLAN, HS2.0, User and application preferences)
	? (Potential conflict with higher layer ANDSF)

	Traffic can be routed with per IP flow granularity or with Application ID granularity
	(
	( (eNB has no visibility of IP flows or applications, eNB has no visibility of flows being carried on WLAN for purposes of steering specific flows back again)
	( (eNB has no visibility of IP flows or applications, eNB has no visibility of flows being carried on WLAN for purposes of steering specific flows back again)

	Traffic can be routed with per APN granularity
	(
	? (eNB is not currently aware of what APN’s are associated with each RAB-ID and is not currently provisioned with a database of APN related routing preferences)
	? (eNB is not currently aware of what APN’s are associated with each RAB-ID and is not currently provisioned with a database of APN related routing preferences)

	UE initiates procedures for 3GPP ↔ non-3GPP mobility
	(
	( (but eNB may need to gather information from UE before it can make a decision and  then it needs to tell the UE how to steer the traffic) 
	( (but eNB may need to gather information from UE before it can make a decision and  then it needs to tell the UE how to steer the traffic)

	HPLMN operator may wish to retain control of WLAN network selection and traffic routing when device is cellular roaming
	(
	( (RAN is part of the VPLMN, it is inappropriate for RAN to control network selection or traffic routing in this scenario)
	( (RAN is part of the VPLMN, it is inappropriate for RAN to control network selection or traffic routing in this scenario)

	The WLAN network selection function is completely distinct from the traffic routing function
	(
	?  (In principle it is possible to have no conflict, however, some of the RAN solutions suggest that network selection and traffic routing occur at the same time, for example when a traffic steering command also contains SSIDs or when the RAN attempts to keep the device either on WLAN or on 3GPP but not on both simultaneously).
	? (In principle it is possible to have no conflict, however, some of the RAN solutions suggest that network selection and traffic routing occur at the same time, for example when a traffic steering command also contains SSIDs or when the RAN attempts to keep the device either on WLAN or on 3GPP but not on both simultaneously).

	A new service initiating does not result in a new WLAN being selected.
	(
	(
	(



Table 1) Potential conflict between SA2 system level design decisions and RAN2 design candidates

4 Discussion of RAN2 LS (R2-133697)
4.1 Offload granularity

RAN2 statement:

RAN2 have discussed the issue of offload granularity (i.e. UE level, APN level, radio bearer level) for solutions 2 and 3 without ANDSF. RAN2 have agreed that “If ANDSF is not present and only per-UE offloading is supported, there should be means to ensure that the UE does not DETACH (in case of LTE). It is FFS how this could be achieved”.

There are a number of issues in operating ‘without ANDSF’ which would need to be resolved.   In the case of traffic routing without ANDSF:

· The cellular RAN would need some method to learn what traffic the device is carrying over WLAN in order to know what (if any) traffic it can/should steer back from WLAN to cellular.
· The RAN would need to provide an indication of which traffic it would like to steer back.  However, the EPS bearer and corresponding RAB ID does not extend over WLAN (see Section 16.1.6 [23.402]).  If the RAN wished to steer back traffic of certain APN’s, the RAN would need some method for determining which APN’s are in use by the device.
In the case of WLAN network selection without ANDSF:

· It is not clear how WLAN service provider selection would be performed in the case of a RAN only WLAN network selection solution.

· If a non-ANDSF higher layer (above AS) is to be used, a decision would need to be made on what higher layer(s) could be used, I-WLAN, HS2.0 or Device proprietary.  An assessment would need to be made of whether it is acceptable to lose the additional features that have been specified in Rel 12 WLAN NS.

· In the event that both a RAN based WLAN network selection solution is used together with a non-ANDSF based solution (eg HS2.0, I-WLAN) it would need to be evaluated how these solutions would work together. 

WLAN network selection and traffic routing functionality have been placed in higher layers (above AS) for a number of reasons and it is unclear why 3GPP would need to specify duplicate functionality in the AS.  Given the outstanding questions, it would seem inappropriate for SA2 to conclude that the ‘without ANDSF’ option can be supported in Rel 12.  
RAN2 question:
Question 1) Which of the three levels of offload granularity (i.e. UE level, APN level, radio bearer level) to WLAN can be supported in Rel-12? Is it feasible to avoid UE DETACH (in case of LTE) for per-UE offloading?

Regards granularity of offload, UE level offload is currently only supported in Rel 12 ANDSF with ISMP, and ISMP is only used for devices that are not capable of simultaneously carrying traffic over both WLAN and cellular.  It is unclear why RAN2 would adopt a per-UE offload policy for devices that are capable of routing simultaneously over cellular and WLAN since this reduces load balancing flexibility.  Per APN level offload is supported in Rel 12 ANDSF with MAPCON for devices that are capable of simultaneously routing traffic over WLAN and cellular. Radio bearer level offload, i.e. offload of all traffic having a specific QoS and associated with a given APN is not supported in Rel 12 ANDSF.  In Rel 12 ANDSF it is also possible to route traffic on the granularity of IP flow or application ID.  If ANDSF is not used then traffic routing will be determined by settings within the application, user preferences or by proprietary methods in the UE, resolution to the granularity of the application is possible.

The RAN alone cannot support the more detailed level of offload granularity that is available to the higher layers in Rel 12, however, the RAN could provide assistance information to higher layer (above AS) based traffic routing in Rel 12.       
4.2 Testable UE behaviour

RAN2 question:

RAN#61 have agreed that all WLAN interworking solutions should be testable. As all RAN2 solutions are supposed to interwork with ANDSF RAN2 is seeking input on whether RAN5 test cases can be developed for ANDSF.

Question 2) Do SA2/CT1 specifications include sufficient core requirements to ensure testable UE behaviour? If not, is it feasible to develop such requirements for ANDSF to ensure testable UE behaviour? When could that be achieved?
SA2 specified in Stage 2 how user preferences and local operating environment conditions may result in override of both ANDSF network selection and traffic routing rules.  These possibilities would need to be taken into account when devising the tests, for example user and application preferences would have to be set appropriately, the UE should be plugged into a power source etc.  SA2 should indicate to RAN2 that the rationale for enabling override of network operator preferred WLAN network selection and traffic routing preferences apply irrespective of whether or not ANDSF or RAN based mechanisms are used. 
4.3 RAN rules overriding ANDSF preferences

RAN2 question:

When solutions 2 and 3 are deployed with ANDSF they may make the UE deviate from the access priority provided by ANDSF when making access network selection or traffic steering decisions. For example, in solution 2 if ANDSF allows two accesses the RAN rules may indicate for any of the two that the UE shall not route traffic on this access network – even the one for which ANDSF indicated higher priority and in solution 3 when multiple access networks are possible according to the ANDSF policy, the traffic steering commands may make the UE deviate from the order of access network priorities.

NOTE: Solution 2 and 3 may make the UE deviate from the access priority provided by ANDSF, but are not intended to modify ANDSF rules.

Question 3) Is there any issue if the RAN rule/command makes the UE deviate from the access priority provided by ANDSF? In particular, is there any issue if the RAN rule/command makes the UE deviate from ANDSF ISRP?
In the situation where ANDSF policy is available in the device there should be no conflict between whether RAN or ANDSF should take priority, rather there should be a single traffic routing decision point in the higher layers of the device (above AS) which takes into account both ANDSF information together with any available RAN assistance information.  
The RAN should have no influence over network selection and traffic routing where the device is cellular roaming and the HPLMN prefers to retain control of these functions.
4.4 Roaming impacts
RAN2 question:

Question 4) Is there an issue with RAN rule/command affecting access network selection or traffic steering decision in case of roaming (e.g., user in VPLMN configured by Home PLMN with ANDSF)?

In Rel 12WLAN NS the functionality is provided to enable a home operator to configure a device so as not to prefer WLANs that are provided by the VPLMN.  In this case the RAN (part of the VPLMN) must not attempt to exert control over traffic routing or network selection. 

5 Conclusion 
It is proposed to provide a response LS to RAN2 with answers that are consistent with the observations made in Section 4 of this document.
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