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1. Introduction
n.a.
2. Reason for Change
I-WLAN is in the scope of energy saving study. A concise general description is therefore needed in the TR. Additionally two key issues have been identified. 
3. Conclusions

n.a.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.826.
* * * First Change * * *
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[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x]

3GPP TS 23.234: "3GPP system to Wireless Local Area Network (WLAN) interworking; System description". 

[y]
3GPP TS 24.234: "3GPP System to Wireless Local Area Network (WLAN) interworking; WLAN User Equipment (WLAN UE) to network protocols".
[z]
3GPP TS 33.234: "3G security; Wireless Local Area Network (WLAN) interworking security".
* * * Second Change * * *

5.3
Switch off/on of WLAN access networks in 3GPP I-WLAN

Editor’s note: similar substructuring as in above subclauses foreseen.
5.3.1 General description

Switching off a WLAN access network has the consequence that it will no longer be detected in active or passive scanning (see subclause 4.3.1 in 3GPP TS 24.234 [y]), therefore it would drop out as a candidate for 3GPP I-WLAN initial procedures. On the other hand, if switch-off for ES is foreseen at all, detecting an active SSID in scanning does not guarantee that it will remain in operation. If a SSID is deactivated while the UE is connected to it, this produces for the UE essentially the same effect as if the UE lost coverage by movement; however, in the network the difference is that WLAN actions, e.g. the WLAN initiated disconnection procedure as defined in subclause 7.5 of 3GPP TS 23.234 [x], can no longer be performed. If I-WLAN coverage for the UE remains (i.e. it is an intra-RAT ES case), according to 3GPP TS 24.234 [y] both the WLAN UE 3GPP I-WLAN re-selection procedure and  the WLAN UE PLMN re-selection procedures have to be performed. 
For access NW selection with 3GPP I-WLAN some configuration data in the UE are foreseen (see subclause 5.1 of 3GPP TS 24.234 [y]): “User Controlled WLAN Specific Identifier list” and “Operator Controlled WLAN Specific Identifier list”, both including a priority for selection. It is worth noting that currently these lists do not take into account any SSID activation status. 
NOTE: the analysis of activation status of WLAN access networks inter-connected to EPC via ePDG is covered in subclause 5.4.
5.3.x Key issue: Latency associated with WLAN access network re-selection after switch-off 
A compact view of what happens (for one UE) when a WLAN access network is switched-off is illustrated in figure 5.3.2-1 (non-roaming case; for simplicity WAG is not shown, and it is assumed that the same PDG can be reached). 

[image: image1]Figure 5.3.2-1: compact view of procedures after switch-off of WLAN access network in 3GPP I-WLAN

Taking into account the number of signaling steps (e.g. counted from figures 4 and 7A in 3GPP TS 33.234 [z]) it becomes apparent that the whole procedure after switch-off of a WLAN access network (i.e. the dashed box in figure 5.3.2-1) is lengthy and latency prone. This will result in bad user experience.
4.3.y Key issue: Mass effect resulting from WLAN access network re-selection after switch-off
WLANs are a means to enhance capacity for mobile users in hotspots. If their switch-off is foreseen, the resulting mass effect has to be analysed; this can also be derived from figure 5.3.2-1, differentiating between procedures local to every UE and procedural parts running on the same NW elements for the affected mass of UEs.
As an example case, the closing of a WLAN hot spot can be imagined: I-WLAN connectivity for e.g. ~100 users was provided via a WLAN access network 1, it is turned off and users have to be accomodated by alternative WLAN(s). 
Analysing figure 5.3.2-1 regarding mass events in the network, the following is noticed:

· Procedure A: local action per UE, therefore no mass event; 

· Procedure B: mass event on PDG, 3GPP AAA server / HSS;
· Procedure C: mass event in WLAN access network 2;
· Procedure D: mass event in WLAN access network 2 and 3GPP AAA server / HSS;

· Procedure E: mass event in WLAN access network 2, 3GPP AAA server / HSS and PDG;
Every mass event effectively consists of a peak in signaling. Further observations and assumptions can be made: 
- 
(over)load in one network entity may lead to the broadening of the signaling peak in other nodes due to delay and queing; e.g. for procedure D, (over)load in the WLAN access network 2 leads to broadening of the signaling peak in 3GPP AAA server / HSS and PDG;
-
Load from procedures B and D add up in 3GPP server / HSS, load from procedures B and E add up in PDG; 
- 
If there is a multiplicity of alternative WLANs, the load problem is reduced by this factor for them. But as a consequence, the above mentioned broadening of peak signaling may be reduced, or actually not happen, for the other nodes; and 
-
Even if all load can be accomodated easily by the WLAN access network(s), there is one danger: if e.g. due to identical closing times of hotspot venues the switch-off of many WLAN access networks happens at approximately the same time, this is a drastic stress scenario for the backend 3GPP I-WLAN related infrastructure (3GPP AAA server / HSS and PDG). 
* * * End of Changes * * *
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