SA WG2 Temporary Document

Page 1

SA WG2 Meeting #95
S2- 130563
Prague, Czech Republic - 28 Jan. - 01 Feb. 2013
(merge of S2-130213 and S2-130130)
Source:
LG Electronics, Qualcomm Incorporated, Huawei, Hisilicon
Title:
Proposal on new key issue - Ping Pong Offloading to WLAN
Document for:
Discussion and Approval

Agenda Item:
8.14
Work Item / Release:
FS_WORM / Rel-12
Abstract of the contribution: This contribution considers a key issue on returning back to the original 3GPP RAT after offloading over WLAN.
1. Discussion
When PS mobility over 3GPP RATs take place, some IP traffic could be handed over WLAN due to undesirable bearer handling as described in clause 4.1.2 and based on ANDSF policies. After optimized offloading over WLAN by the solutions of this TR, for the offloaded IP traffic, it is not clear whether and when it would be beneficial to handover the traffic from 3GPP to WLAN in scenarios in which the UE may end up performing 3GPP RAT mobility back to the original RAT, or whether and when to handover the traffic back to the original 3GPP RAT when the RAT mobility to the original 3GPP RAT is performed again.
Let’s consider an example scenario, (It is from S2-130213)
1. We assume that the operator determines, for certain IP traffic, WLAN is preferable to UTRAN but E-UTRAN is preferable to WLAN.
2. PS handover from E-UTRAN to UTRAN occurs.
3. The bearers impacted by the PS handover correspond to IP traffic that, based on ANDSF policies, could have been transported over WLAN as described in clause 4.1.2. 
A. If all IP traffics over WLAN are finished before step 4 ( no issue
B. If the UE would be idle state before step 4 ( no issue
4. The PS handover from UTRAN to E-UTRAN would occur again.
Editor’s note:   It is FFS how often this kind of PS handover occurs.
5. The offloaded IP traffic would have been transported over E-UTRAN again due to E-UTRAN is preferable to WLAN. 
In this scenario, if handover of traffic from UTRAN to WLAN takes place at step 3, handing such traffic over back to E-UTRAN at step 5 may increase overall signalling and may weaken the efficiency of the offloading. It is not clear whether it would be beneficial for the offloaded IP traffic to be transported over to E-UTRAN again.
There is another scenario in CSFB: (It is from S2-130130)
A multi-mode UE supporting 3GPP RATs and WLAN connects to LTE and accesses PS service only, i.e., the UE not routing IP traffic simultaneously over multiple radio access interfaces. When a CS call comes or the UE originates a CS call, the CS call will fall back to the GERAN or UTRAN. At the same time, per WORM policy, UE offloads the traffic to WLAN network while CS call is still on going. If the CS call only lasts for a very short time, the UE will soon move back to E-UTRAN. When the UE returns back to LTE after call finish, the UE may move the PS traffic from WLAN back to LTE due to LTE is preferred over WiFi. But at this time, the UE may just connect to WLAN not long ago or haven’t selected a proper WLAN network, as the WLAN selection and connecting (including authentication) procedures may spend a considerable time, e.g. several seconds or so. This short stay in WiFi and quick move back LTE may lead to more service discontinuity time comparing PS handover or suspending of PS traffic in CSFB and return to LTE, also cause unnecessary signalling overhead and UE power consumption. 
It may have to take careful consideration on WLAN preference with respect to specific 3GPP RATs, or it may be needed to make any working assumption or any solution to solve this issue.
2. Proposal
It is proposed to discuss this issue and include a key issue in TR 23.890.
* * * * Start of Changes * * * *
4.1.X
Key Issue X: Ping Pong Offloading to WLAN
Key issue X relates to key issue 1 and assumes that a solution to key issue 1 has been provided.

As result of 3GPP RAT mobility (e.g. from E-UTRAN to UTRAN) or CSFB with no PS HO, some IP traffic could be transported over WLAN due to undesirable bearer handling as described in clause 4.1.2. After offloading over WLAN, it is not clear whether and when it would be beneficial to move the offloaded IP traffic back to original 3GPP RAT when e.g. RAT mobility to the original RAT (e.g. E-UTRAN) is performed again in a short period of time, or the CS service was of short duration.
Also, in case of CSFB with no PS HO, given that the CS service may be of short duration, it is not clear whether and when it would be beneficial to offload IP traffic to WLAN at all.

4.1.X.1 
Scenario 1: Return Back to the original 3GPP RAT
In this scenario, the operator determines that, for certain IP traffic, WLAN is preferable to UTRAN, but E-UTRAN is preferable to WLAN. When the bearers impacted by the PS handover (from E-UTRAN to UTRAN) correspond to IP traffic that, based on ANDSF policies, could have been transported over WLAN as described in clause 4.1.2, the device based on current ANDSF and 3GPP procedures may handover such IP traffic from UTRAN to WLAN. If the PS handover from UTRAN to E-UTRAN occurs again, according to the policies it is preferred that the offloaded IP traffic is transported over E-UTRAN again due to E-UTRAN being preferable to WLAN. In this scenario handing such traffic over back to E-UTRAN may increase overall signalling. In this case, it is not clear whether and when it would be beneficial for the offloaded IP traffic to be handed over to E-UTRAN again.
4.1.X.2
Scenario 2: Undesirable WiFi offload during short CSFB call
In this scenario, when the UE performs CSFB with no PS handover, it is possible that the UE returns from GERAN or UTRAN to E-UTRAN after the CS service is terminated. If the CS service is of short duration, the UE may remain in GERAN or UTRAN for a brief period of time before returning to the E-UTRAN.
A multi-mode UE supporting 3GPP RATs and WLAN connects to LTE and accesses PS service only, i.e., the UE not routing IP traffic simultaneously over multiple radio access interfaces. When a CS service is triggered, the UE falls back to the GERAN or UTRAN. At the same time, the UE has ANDSF policies that trigger the UE to offload some IP traffic to WLAN. If the CS service is of short duration, the UE may remain in GERAN or UTRAN for a brief period of time before returning to the E-UTRAN and, based on ANDSF policies, the UE may move the offloaded traffic from WLAN back E-UTRAN. Since e.g. the establishment of the connectivity over WLAN may take a while during the offloading, or since the CS service may be of short duration, the impact on the user experience (service discontinuity for the offloaded traffic) may be worst than suspending of PS traffic e.g. in case of CSFB to GERAN with no DTM, and unnecessary signalling and UE power consumption may happen.

In this case, it is not clear whether and when it would be beneficial to offload IP traffic from E-UTRAN to WLAN in case of CSFB with no PS handover.
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