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1. Introduction

In this paper some principles for NW discovery and selection (NW-DS) in SAE are discussed; a key issue and base text are proposed for inclusion in [1].

We first review the status in Rel. 6/7 and Rel. 8. Then the scope of NW-DS is sketched. The main part of the discussion is devoted to problems and principles of NW-DS, as seen from a first analysis. 

2. Discussion
2.1 NW Discovery And Selection in Rel. 6/7

NW selection within the context of Rel. 6/7 I-WLAN is confined to idle mode handling only, as mobility is not supported. Several weaknesses have been observed in [2] and partially repaired by CR’s against 22.011 in [3], [4], [5] and [6].

2.2 Study on NW Selection Principles (Rel. 8)

Similar changes as described (for 3GPP access) in section 2.1 are envisaged for I-WLAN in [7]; it targets again idle mode.

Additionally a new WI/study is under way [8] with the following objective:

“The objective of this WI is to study how a UE which can support networks through both 3GPP access and non 3GPP access, performs the network selection procedures. The study could lead to a further work item to update TS22.011 to include selection of networks offering these access types.”
It is not expressed clearly there if this would mean still only an improvement of idle mode handling. On the one hand SAE is mentioned in the WID (which would include active mode), on the other hand the referenced TS 22.011 describes idle mode only. Yet, the separation between idle and active mode anyway is somehow lost in the case of non-3GPP accesses with always-on behaviour. At least the differentiation (1) NW-DS for initial access in contrast to (2) subsequent access(es) is possible.

Considering the timelines for SAE specification it may be appropriate to progress the topic in SA2 in parallel and not wait until the study is completed in SA1. Alignment can and should be achieved by timely feedback to/from SA1.   

2.3 Scope of NW Discovery and Selection in SAE
The scope of NW-DS in SAE, compared to existing 3GPP procedures, is sketched in fig. 1.
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Figure 1: Scope of NW Discovery and Selection in SAE

We suggest that NW-DS in active mode for I-WLAN as well as active and idle mode for non-3GPP technologies is mainly in scope of SAE. 
The definition of “idle” and “active” mode for I-WLAN is not clear at the moment. A simple, pragmatic approach would be to characterize the pure ability to support scenarios 4 and 5 as “active mode”, independent if in the actual access change data transfer is ongoing or not. Idle mode would then refer to the initial attachment procedure or its equivalent for re-attachment, without support of service continuity or seamless service.    

Enhancements for NW-DS in the 3GPP domain and idle mode for I-WLAN may be necessary, but seem to be more straightforward and not so critical with respect to performance and complexity.     

2.3 Problems and Principles of NW Discovery and Selection in SAE
NW-DS will be a more complex task in SAE than ever. Not only is the number of 3GPP RATs increased by one, but due to integration of non-3GPP accesses also one more domain split exists (not counting NW sharing within 3GPP). In other words, two parts have to be considered: (1) access NW-DS, and (2) connectivity (VPLMN) NW-DS. 

The following discussion concentrates on non-3GPP access.
Regarding non-3GPP access, full alignment and exchange of configuration data between 3GPP and non-3GPP domains are unlikely. Also, the presumably more localized nature of non-3GPP access NWs (e.g. WLANs) will lead to an increase in discovery procedures and in an increased number of decision points for NW selections. This is shown in fig. 2 with an example of a UE traversing UTRAN, LTE and non-3GPP accesses. (More cases for 3GPP access can easily be derived.) It is thus necessary to optimize NW-DS procedures for frequent mobility events.

Access NW discovery in non-3GPP RATs, e.g. WLAN, depends largely on passive scanning or active probing of radio channels (potentially in parallel to active transmission), which is costly in terms of power consumption and processing. It is visible from fig. 2 that in large areas it is actually a waste of effort. It is thus desirable that the concept for NW-DS in SAE supports effective means for minimizing radio scanning/probing as much as possible. 
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Figure 2: Example for NW Discovery and Selection in SAE
It seems obvious that for seamless handovers to/from/between non-3GPP access(es) within SAE, according to stated requirements, the latency of NW-DS procedures is crucial. But the time criticality is different in different handover situations. E.g. in steps 1 (initial access) or 2, 3, 5, 6, 7, 8, 11, where the direction of the envisaged handover is towards non-3GPP, the procedure may normally take a few seconds (there is still coverage from a 3GPP access in parallel). In steps 4, 10, 12, 13, in contrast, assuming that the UE utilized the corresponding non-3GPP access, which might be lost fairly fast, the procedure is time critical.

Looking at the currently defined NW-DS principles for I-WLAN in [9] it becomes clear that they cannot be extended for time critical handovers and for other RATs, due to complexity and latency: 

· per available WLAN access NW a scan/probe has to be performed

· if a WLAN AN is connected to more than one 3GPP NW this is only detected after L2 association and trying authentication 

It is therefore proposed to develop or adopt new, more efficient mechanisms. These may include enhancements of L2 signaling as currently under work in IEEE 802.11u, 3GPP guidelines for WLAN SSID provisioning, IP based discovery protocols and more general provision of information databases for NW-DS. These items are discussed in more detail the following.
IEEE 802.11u
IEEE 802.11u is since some time working on “Interworking with External Networks”, where a group of requirements is devoted to NW-DS. There had also been an LS exchange between this group and SA2 (S2-052454, S2-052455 and S2-053034), but at that time this topic was not in the focus of SA2. It is thus proposed to cross-check the 3GPP requirements regarding NW-DS with the current status of IEEE 802.11u work.   
3GPP Guidelines for WLAN SSID Provisioning

In the WLAN case one unfavourable situation arises from the fact that in passive scanning mode only high-level L2 information (SSID in beacon signals), and no L3 information of the access NW is available to UEs. Much could be gained if L3 information, e.g. in the form of an IP address prefix – corresponding to the access router or aggregation router behind WLAN APs, could be provided. In order not to impose new requirements towards the base WLAN technology, this information would have to be coded into current SSID formats. 3GPP could state guidelines how to do that, which is proposed here. 

Note that such provisioning of SSIDs with L3 info could be efficiently done using the future CAPWAP protocol [10], [11].

IP based Discovery Protocols

For improved IP handover mechanisms it is beneficial for UEs and/or the network to have available data on candidate access routers (CARs). RFC 4066 specifies an experimental protocol supporting Reverse Address Translation (mapping between L2 info on Access Points and L3 information of associated access routers) and discovery of CAR capabilities. It is proposed to evaluate the usefulness of IP based discovery protocols for NW-DS in SAE. Their potential use for optimization of scanning is FFS.

More General Provision of Information Databases for NW-DS
In a more general approach a systematic study of placement of databases related to NW-DS is needed. 

The three main questions are: (1) where is primary information collected and stored? (2) where is the selection made (=decision point[s])? and (3) how is the information from storage(s) transferred to the decision point[s]?
From principal point of view one may collect and store NW-DS related data in:

· UE/USIM (e.g. operator and user preferred NW lists)

· Access NW (e.g. connected PLMNs)

· Visited PLMN core NW (e.g. supported or preferred accesses)

· Home PLMN core NW (e.g. preferred & authorized NW list)

· Services/external servers

  This is illustrated in fig. 3.

[image: image3]
Figure 3: Potential Sources/Storages of Information for NW-DS Problem in SAE 
Further important questions are then: when is NW-DS info needed, how fast and how often? 

As this contribution intends to start the discussion in SA2 on the topic, they cannot be answered right now.

3. Conclusion and Proposal

The discussion has shown a need for a new key issue “Network Discovery and Selection”. We propose the following text to be included in [1]:

Start of First Change 

…

7.x
Key Issue – Network Discovery and Selection

7.x.1
Description of Key Issue Network Discovery and Selection

In legacy 3GPP accesses well established principles for Network Discovery and Selection (NW-DS) are applied, both in idle and active mode (e.g. TSs 22.011, 22.102, 23.122, 43.129 and 23.060). It is expected that these can be extended for LTE access in SAE quite naturally. Regarding non-3GPP access, full alignment and exchange of configuration data between 3GPP and non-3GPP domains are unlikely. 
Also, the presumably more localized nature of non-3GPP access NWs (e.g. WLANs) will lead to an increase in discovery procedures and in an increased number of decision points for NW selections.  It is necessary to optimize NW-DS procedures for frequent mobility events.

Access NW discovery of non-3GPP RATs, e.g. WLAN, depends largely on passive scanning or active probing of radio channels (potentially in parallel to active transmission), which is costly in terms of power consumption and processing. It is desirable that the concept for NW-DS in SAE supports effective means for minimizing processing.  



For seamless handovers to/from/between non-3GPP access(es) within SAE, according to stated requirements, the latency of NW-DS procedures is crucial. But the time criticality is different in different handover situations. 
Looking at the currently defined NW-DS principles for I-WLAN in [28] it becomes clear that they cannot be extended for time critical handovers and for other RATs, due to complexity and latency: 

· per available WLAN access NW a scan/probe has to be performed

· if a WLAN AN is connected to more than one 3GPP NW this is only detected after L2 association and trying authentication 

It is therefore necessary  to develop or adopt new, more efficient mechanisms, for both idle and active mode (where this differentiation is applicable).  
Editor’s note: a problem statement potentially related to this key issue is found in draft-ietf-eap-netsel-problem-05.
Editor’s note: it is necessary to cross-check with the work being done in SA1 under WID “I-WLAN NSP” and WID “Non-3GPP access NSP”. 
7.x.2
Solutions for Key Issue Network Discovery and Selection

These may  include: 
· solutions based on concepts developed in other fora (e.g. IEEE 802.11u, IEEE 802.21, IETF)

· solutions based on concepts defined by 3GPP (e.g. provision of specific databases) 
Further mechanisms are FFS. When selecting solutions, the amount of signalling, size of stored and transferred data, especially over the radio interface, and terminal power consumption shall be taken into account.













· 
· 
· 
· 
· 




End of First Change 
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