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1. Discussion

The misalignment between the ANDSF and RAN rules for traffic steering is still an open issue. This issue was discussed at the last SA plenary (SA#64) and it was agreed that: “TSG SA expect ANDSF and RAN rules for traffic steering alignment issues between SA WG2 and RAN WG2 to be dealt with and reported to TSG SA#65.” This is issue is also referred to in a recent LS from RAN2 (see R2-142955/S2-142304), which recommends “to adopt for ANDSF traffic steering rules the same set of RAN assistance threshold parameters” as those utilized by the RAN rules.
The intension of this document is to discuss this misalignment issue and to propose an SA2 conclusion that should be communicated to RAN2 and to RAN/SA plenary.
2. Traffic Steering with the RAN Solution

2.1. General

To aid the discussions in SA2 this section provides a brief introduction of the RAN solution for 3GPP/WLAN radio interworking.
2.2. Traffic Steering from E-UTRAN to WLAN

Say the UE is attached to EPC over E-UTRAN and has one or more PDN connections active. The UE is not yet connected to WLAN.
The UE receives from eNB: (a) RAN assistance parameters (e.g. low and high thresholds for E-UTRAN access and WLAN access) and (b) a list of WLAN identifiers (e.g. SSID-a, SSID-b, SSID-c) with an optional priority associated with each identifier.

The UE evaluates the following two conditions. Note that the Qrxlevmeas and Qqualmeas are measurements for the serving (E-)UTRA cell.
	Condition 1

	Qrxlevmeas < Low RSRP threshold

or

Qqualmeas < Low RSRQ threshold 

	Condition 2

(Evaluated for every WLAN identifier provided by eNB)
	Channel Utilization < Low Channel Utilization threshold

and

Backhaul Rate DL > High Backhaul Rate DL threshold

and

Backhaul Rate UL > High Backhaul Rate on UL threshold

and

RCPI > High RCPI threshold

and

RSNI > High RSNI threshold


If Condition 1 is true and Condition 2 is true for at least one WLAN identifier provided by eNB, then the UE signals to the upper layers to steer traffic to WLAN. For example, if SSID-b and SSID-c fulfil Condition 2, the UE indicates to upper layers to steer traffic from E-UTRAN to SSID-b or to SSID-c (each SSID may be associated with a priority value). At this point, the UE connects either to SSID-b or SSID-c (if any of them is available) and hands over the offloadable PDN connections from E-UTRAN to the connected SSID. Note that the WLAN access selection takes place when a decision is made to steer traffic to WLAN.
2.3. Traffic Steering from WLAN to E-UTRAN

Now the UE has some traffic routed over WLAN (e.g. to SSID-b or SSID-c) and possibly has some other traffic routed simultaneously over E-UTRAN.

The UE evaluates the following two conditions:
	Condition 3
	Qrxlevmeas > High RSRP threshold

and

Qqualmeas > High RSRQ threshold 

	Condition 4

(Evaluated for the connected WLAN)
	Channel Utilization > High Channel Utilization threshold

or

Backhaul Rate DL < Low Backhaul Rate DL threshold

or

Backhaul Rate UL < Low Backhaul Rate on UL threshold

or

RCPI < Low RCPI threshold

or

RSNI < Low RSNI threshold


If Condition 3 is true or Condition 4 is true, then the UE signals to upper layers to steer traffic from WLAN to E-UTRAN. At this point, the UE hands over all PDN connections from WLAN to E-UTRAN. Optionally, the UE may disconnect from WLAN.
2.4 Summary
From the previous two sections, the RAN solution for 3GPP/WLAN radio interworking can be summarized as follows:

1) When no traffic is offloaded to WLAN:
· If the radio signal over E-UTRA is “bad” (i.e. Condition 1 is true); and
· At least one WLAN provided by eNB is available and provides “good” signal, “good” channel utilization and “good” backhaul data rate (i.e. fulfils Condition 2);

then connect to this WLAN provided by eNB and handover the offloadable PDN connections from E-UTRAN to this WLAN.

2) When some traffic is offloaded to WLAN:

· If the radio signal over E-UTRA is “good” (i.e. Condition 3 is true); or
· The connected WLAN provides “bad” signal or “bad” channel utilization or “bad” backhaul data rate (i.e. fulfils Condition 4);

then handover all PDN connections from WLAN back to E-UTRAN and, optionally, disconnect from WLAN.
3. Misalignment Considerations
By considering the RAN solution (as briefly presented in the previous section) and the ANDSF solution (as specified in TS 23.402 v12.5.0), the following observations can be made:
1) In the RAN solution, the WLAN access selection and the traffic steering are combined into a single procedure: The UE selects a WLAN access network out of those provided by eNB, only when one or more of these WLAN access networks fulfil the rules for traffic steering from E-UTRAN to WLAN. In other words, the RAN traffic steering rules trigger WLAN access selection.
a. On the contrary, in the ANDSF solution, the WLAN access selection and the traffic steering are defined as separate and independent procedures: The UE first selects a WLAN access network that fulfils interworking and performance criteria (e.g. BSS load, WAN bandwidth) and then performs traffic steering between the selected WLAN and 3GPP access.
2) In the RAN solution, the WLAN access thresholds are used not only for traffic steering but also for WLAN access selection: The UE selects a WLAN to steer some traffic to, between the WLANs that fulfil Condition 2, i.e. between those with a suitable RSNI, RCPI, Channel Utilization, etc.
a. The ANDSF solution supports WLAN selection based on some WLAN access thresholds provided by the ANDSF server: max BSS load, min backhaul bandwidth and connection capabilities (RequiredProtoPortTuple). These thresholds however are not used for traffic steering.
3) When the RAN solution is applied, the eNB can steer traffic to WLAN either by (i) increasing the low RSRP threshold and/or the low RSRQ threshold (so that Condition 1 becomes true for more UEs), or (ii) by changing the WLAN access thresholds (so that Condition 2 is fulfilled by more WLANs). 
4) When the ANDSF solution is applied, the eNB can steer traffic to WLAN either by (i) increasing the low RSRP threshold and/or the low RSRQ threshold (so that Condition 1 becomes true for more UEs), or (ii) by changing the OPI value.
5) The ANDSF solution does not use the WLAN access thresholds for traffic steering but, similarly, the RAN solution does not use the OPI value for traffic steering. The fact that OPI was specified to be used only by the ANDSF solution creates itself a first misalignment.

6) Would it be beneficial to include the WLAN access thresholds in the ANDSF traffic steering rules in an effort to better align the two solutions for traffic steering? We believe “No” for the following reasons:
a. If the WLAN access thresholds provided by eNB are used for ANDSF traffic steering, undesired effects may arise. Consider, for example, the following scenario: 

i. All UEs in a cell apply the same WLANSP rule and select a WLAN with min backhaul rate DL = 3 Mbps. The eNB (which may not know the WLANSP rule is applied by UEs) broadcasts a high backhaul rate DL threshold = 2 Mbps. Since the selected WLAN has backhaul rate DL > high backhaul rate DL threshold provided by eNB, many traffic steering rules in UEs can become valid, so a lot of traffic is offloaded to WLAN. The eNB does not know that; it may actually believe that no traffic is offloaded to WLAN. When the eNB wants to steer more traffic to WLAN, it lowers the high backhaul rate DL threshold, say, to 1 Mbps. However, this has no impact on the WLAN offload (no more traffic is offloaded). Even if the eNB lowers further the high backhaul rate DL threshold, still no more traffic is offloaded to WLAN. So, the eNB lowers the high backhaul rate DL threshold in an effort to steer more traffic to WLAN, but this has no effect on the offloaded traffic.
ii. The above issue arises because the UE does not select a WLAN based on the RAN solution but it selects a WLAN based on the ANDSF solution, which may use its own BSS load and WAN bandwidth thresholds. 
iii. It is concluded therefore that the WLAN access thresholds provided by eNB should be used only to evaluate the RAN conditions (see Condition 2 in section 2.3 and Condition 4 in section 2.4). Using these thresholds for ANDSF traffic steering may lead to undesired effects.
b. Using the WLAN access threshold for controlling traffic steering is not very efficient. Consider, for example, this case: The eNB attempts to offload additional traffic to WLAN and changes the low Channel Utilization threshold (say, from 50% to 60%) and/or the high Backhaul Rate DL threshold (say, from 2Mbps to 1Mbps). There is no guarantee that this change will really offload more traffic to WLAN because Condition 2 (see section 2.3) may still be not fulfilled by any of the available WLANs. Note also that changing the Channel Utilization threshold and/or the Backhaul Rate thresholds does not have any effect when the WLANs available in the UE are ‘legacy’ WLANs and do not support HS2.0.

i. On the other hand, changing the OPI value (which is already supported by the ANDSF traffic steering rules) can be much more efficient for controlling traffic steering. Changing the OPI value can get more ANDSF traffic steering rules valid in the UE and can thus offload more traffic to the selected WLAN no matter the Channel Utilization and the Backhaul Rate of this WLAN. 
ii. So, when the eNB wants to offload traffic to WLAN, changing the OPI can be much more effective than changing the WLAN access thresholds.
4. Proposal
Based on the above discussion, it is proposed to agree the following:
1) It is true that the ANDSF solution and the RAN solution for traffic steering use different RAN parameters and thresholds. The RAN solution uses (a) the 3GPP access thresholds and (b) the WLAN access thresholds, while the ANDSF solution uses (a) the 3GPP access thresholds and (b) the OPI value. Despite using different parameters and thresholds, both solutions (as currently defined) satisfy the RAN offloading requirements, i.e. enable the eNB to steer traffic to/from WLAN as necessary:
a. 
When the RAN solution is applied, traffic can be steered to/from WLAN by changing (a) the 3GPP access thresholds and/or (b) the WLAN access thresholds. 
b. 
When the ANDSF solution is applied, traffic can be steered to/from WLAN by changing (a) the 3GPP access thresholds and/or (b) the OPI value.
2) There is no need for the ANDSF traffic steering rules to use the WLAN access thresholds provided by every eNB because:

a. 
These thresholds were designed to be used by RAN rules for both traffic steering and WLAN selection. Using these thresholds for ANDSF traffic steering may lead to undesired effects (see bullet 6 in the previous section) because the ANDSF uses its own WLAN access thresholds for WLAN selection. 
b. 
Using the WLAN access thresholds for controlling traffic steering to/from WLAN is not deemed as efficient as the OPI value, which is already supported by the ANDSF traffic steering rules.
NOTE 1:
If, however, there is need to support ANDSF traffic steering based on WLAN performance criteria, e.g. to steer certain IP flows to WLAN only when the BSS load and/or the WAN bandwidth exceed certain thresholds, then these thresholds should better be provided by the ANDSF server, not by every eNB.

3) There is no need to align all the thresholds and parameters used for ANDSF-based and RAN-based traffic steering, as long as both solutions enable the radio access network to steer traffic to/from WLAN. These traffic steering solutions were designed to be different and to provide different capabilities. So, we should not target the same UE behaviour with these different solutions.
It is proposed to capture that above conclusions in a response LS to RAN2. This is implemented in S2-142428.
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