3GPP TSG-RAN WG2 #85bis
R2-141383
Valencia, Spain, 31 Mar – 4 Apr 2014
Agenda item:
5.1.2
Source: 
Kyocera
Title: 
Rules and policies using RAN assistance parameters
Document for:
Discussion and decision
1. Introduction

RAN2 agreed on several RAN assistance parameters in the previous meeting. Although some examples were provided on how these parameters may be jointly used for access network selection and traffic routing, the usage of these parameters are still unclear, especially in the steering direction from WLAN to 3GPP.  This contribution provides further details on the rules for access network selection, bi-directionally.  Selection of traffic to be steered from WLAN to 3GPP is also further discussed. 
2. Discussion

2.1. WLAN RSPI / WLAN RSNI

RAN2 introduced an example usage of RAN assistance parameters to SA2 [1].
	The UE shall move traffic [e.g. for offloadable APN] from 3GPP to WLAN if all the following conditions are fulfilled if corresponding parameters are broadcast or send with dedicated signaling:

- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow
- bssLoad < threshBssLoadLow
- dlBackhaulRate > threshDlBackhaulRateHigh
- ulBackhaulRate > threshUlBackhaulRateHigh
The UE shall move offloadable traffic from WLAN to 3GPP if one or more of the following conditions is fulfilled if corresponding parameters are broadcast or send with dedicated signaling:

- Rsrp > threshRsrpHigh
- Rsrq > threshRsrqHigh



Figure 1: Example criterion for LTE
	The UE shall move traffic [e.g. for offloadable APN] from 3GPP to WLAN if all the following conditions are fulfilled if corresponding parameters are broadcast or send with dedicated signaling:

- Rscp < threshRscpLow or EcNo < threshEcNoLow
- bssLoad < threshBssLoadLow
- dlBackhaulRate > threshDlBackhaulRateHigh
- ulBackhaulRate > threshUlBackhaulRateHigh
The UE shall move offloadable traffic from WLAN to 3GPP if one or more of the following conditions is fulfilled if corresponding parameters are broadcast or send with dedicated signaling:

- Rscp > threshRscpHigh
- EcNo > threshEcNoHigh


Figure 2: Example criterion for UMTS
These example criteria include agreed RAN assistance parameters but do not show how they are used for access network selection. In particular, it is important to determine whether “&&” or “||” is used to combine the rules for the assistance parameters.
Before, the specific rules are considered for access network selection, it is necessary to consider all the assistance parameters that are already agreed and those that are still under discussion; otherwise, it would be difficult to agree on any set of rules while certain parameters are still considered FFS.  

Thus far, the threshold of the BSS Load is already agreed as one of the RAN signalled assistance parameters.  This will allow the eNB the flexibility to steer traffic bi-directionally based on the load condition in both 3GPP and WLAN.  
Proposal 1: bssLoad should be a parameter to be considered in direction from WLAN to 3GPP RAN.
In addition to BSS Load, RAN2 needs to decide whether the thresholds related to WLAN signal strength (i.e., RCPI and RSNI) need to be signalled by the RAN as one of the assistance parameters. 
In principle, 3GPP RAN has better mobility robustness than WLAN due to the coverage size; therefore, access network selection from WLAN to 3GPP RAN should be carefully considered. In principle, it should be reasonable to assume that the UE would be allowed to steer traffic back to 3GPP if signal strength of WLAN is weak. If RAN can also control the signal strength threshold of WLAN, additional flexibility for controlling access network selection is possible (similar to RAN’s control of RSRP/RSRQ).  As discussed previously, the main issue with this threshold is the possible large uncertainties/inaccuracies in specifying such a threshold partly due to variations in UE implementation.  However, it has been described in [2], that both RCPI and RSNI have sufficient accuracies. 
Proposal 2: WLAN RCPI should be a RAN assistance parameter.
Proposal 3: WLAN RSNI should be a RAN assistance parameter.
2.2. Selection Rules

Considering these aspects, the simplest criterion for both RAN rules and eANDSF are as follows: 

· The steering direction from 3GPP RAN to WLAN: using “AND STATEMENT”
· The steering direction from WLAN to 3GPP RAN: using “OR STATEMENT”
This simplest rules are shown in Figure 3 and 4.

If (((Rsrp < threshRsrpLow) || (Rsrq < threshRsrqLow)) &&
    (bssLoad < threshBssLoadLow) &&
(dlBackhaulRate > threshDlBackhaulRateHigh) &&
(ulBackhaulRate > threshUlBackhaulRateHigh)){

UE shall move offloadable traffic to WLAN
}
If ((Rsrp > threshRsrpHigh) || (Rsrq > threshRsrqHigh) ||

(bssLoad > threshBssLoadHigh) || (RCPI < threshRcpi) || (RSNI < threshRsni)){


UE shall move traffic from WLAN to 3GPP
}
Figure 3: The simplest rule for LTE

If (((Rscp < threshRscpLow) || (EcNo < threshEcNoLow)) &&
    (bssLoad < threshBssLoadLow) &&
(dlBackhaulRate > threshDlBackhaulRateHigh) &&
(ulBackhaulRate > threshUlBackhaulRateHigh)){

UE shall move offloadable traffic to WLAN
}
If ((Rscp > threshRscpHigh) || (Rsrq > threshRsrqHigh) ||

(bssLoad > threshBssLoadHigh) || (RCPI < threshRcpi) || (RSNI < threshRsni)){


UE shall move traffic from WLAN to 3GPP
}
Figure 4: The simplest rule for UMTS

With this rules, the RAN may provide the RAN signal threshold (RSRP (LTE)/CPICH RSCP (UMTS), RSRQ (LTE)/ CPICH Ec/No (UMTS)) as a parameter to be adjusted. The threshold may be set higher when the RAN load increases. Offloading to WLAN may be promoted since more UEs will satisfy the higher RAN signal threshold comparison test. With this option, UEs near the edge of cell’s coverage will always be offloaded first to WLAN. This means UEs near the center of the cell may have less opportunity to steer their traffic to WLAN; however, such UEs may have better throughput since capacity of the RAN should be improved.

The problem with these rules is that operator controlled WLANs near the center of the cell may be utilized less often. WLAN resources are not well balanced. The use of dedicated signalling is one way to reduce this imbalance, but it requires that the RAN knows which UEs are not offloaded by broadcast signalling. The RAN does have the option to allow all UEs initiate network selection towards WLAN by setting the RAN threshold to infinity. And RAN also has the option to allow the UEs to return to RAN by setting the RAN threshold to a very low value (e.g., - infinity). For flexible operation these infinity values should be considered as the value of the parameters. These characteristic are shown in Figure 5.
Proposal 4: RSRP (LTE)/CPICH RSCP (UMTS), RSRQ (LTE)/ CPICH Ec/No (UMTS) include infinity and negative infinity.
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Figure 5: WLAN offloading as a function of RAN signal threshold 
Since load balancing is achieved with this adjustment, explicit indicator which was discussed in the previous meeting as OPI (1-bit, or multi-bit) is not needed for load balancing. OPI can be used for subscriber classification. However, it is questionable how OPI would be used it in the roaming scenario. Subscriber class may differ from one operator to another. One possibility would be for all roaming UEs to be categorized as either the highest or lowest class (e.g. gold or bronze). But it is not clear if such classification is acceptable.
Proposal 5: It should be further clarified how OPI would be used in the roaming scenario.
1.2.1 Problems with simple rules
It may be assumed that RAN assistance parameters may vary with SIB update. At the time of SIB update, many UEs may steer their traffics to 3GPP simultaneously resulting in mass toggling, since the conditions highlighted in yellow are fulfilled within each UE (refer to Figure 6).
If ((Rsrp > threshRsrpHigh) || (Rsrq > threshRsrqHigh) ||

(RCPI < threshRcpi) || (RSNI < threshRsni)){


UE shall move traffic from WLAN to 3GPP
}
Figure 6: Cause of mass toggling
Note: Rsrp/Rsrq are replaced to Rscp/EcNo in UMTS
To allow the RAN to control the steering of traffic back to 3GPP, we should consider options under RAN’s control from the load perspective.  For the options below, we consider the case for using thresholds for RSRP and BSS load (RSRP may be generalized to include RSRQ, RSCP, EcNo) with reference to Figure 7.
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Option 1: Only RSRP is used to determine the steering of traffic back to 3GPP based on the following criterion:

If (Rsrp > threshRsrpHigh), UE moves traffic from WLAN to 3GPP
Option 1 means only UE1 and UE2 in Figure 7 will be moved from WLAN to 3GPP.  The benefit for using RSRP threshold is that the RAN can begin to move only UEs close to the center of the cell so that overall throughput may not change drastically and mass toggling may be prevented.  However, Option 1 also implies that UE3 which is connected to an overloaded WLAN AP cannot move back to 3GPP even though it is within coverage of the RAN. 
Option 2: Only BSS load is used to determine the steering of traffic back to 3GPP based on the following criterion:
If (bssLoad > threshBssLoadHigh), UE moves traffic from WLAN to 3GPP
Option 2 means UE1 and UE3 will be moved from WLAN to 3GPP.  The implication is that all UEs within the RAN coverage will be move back to 3GPP as long as the BSS load condition is met, and the RAN will not be able to move only UEs close to the center of the cell based on RSRP. 

Option 3: Both BSS load and RSRP are used together based on the following criterion:

If (Rsrp > threshRsrpHigh) && (bssLoad > threshBssLoadHigh), UE moves traffic from WLAN to 3GPP

With Option 3, both condition for RSRP and BSS load must be satisfied before the UE is moved back to 3GPP.  With reference to Figure 7, only UE1 is moved from WLAN to 3GPP.  This means the RAN cannot target UEs near the center of the cell (i.e., UE2 is not moved) and also some UEs that experiences WLAN congestion is also missed (i.e., UE3). 

Option 4: Both BSS load and RSRP are used together based on the following criterion:

If (Rsrp > threshRsrpHigh) || (bssLoad > threshBssLoadHigh), UE moves traffic from WLAN to 3GPP

With Option 4, UE1, UE2 and UE3 are all moved from WLAN to 3GPP.  This option would at least take care of UEs that are experiencing WLAN congestion.  Since RSRP threshold is also applied as an OR requirement, UE2 is also included in the move to 3GPP.  
Choices for the Options

From the UE’s perspective, if WLAN is congested and it’s within RAN’s coverage (assuming the UE is at least Attached to the RAN while connected to WLAN), the UE should have the option to move back to 3GPP so that the user experience will not be adversely impacted.  This means Option 1 and Option 3 should be ruled out.  With regards to the comparison between Option 2 and Option 4, Option 4 includes the possibility of selecting UEs that are near the center of the cell (i.e., Rsrp > threshRsrpHigh).  However, Option 4 cannot select only UEs that are near the center of the cell, so the benefit of using RSRP cannot be realized.  The RAN will anyway not be able to deny UEs with RSRP less than the RSRP threshold from returning to 3GPP.  Therefore, it is simpler to just adopt Option 2 as the baseline for traffic steering from WLAN to 3GPP.
Proposal 6: Option 2 should be the baseline for traffic steering from WLAN to 3GPP.
If Proposal 4 is agreeable, the access network selection should follow the rules described in Figure 8
If ((Rsrp < threshRsrpLow) && (Rsrq < threshRsrqLow) &&
    (bssLoad < threshBssLoadLow) &&
(dlBackhaulRate > threshDlBackhaulRateHigh) &&
(ulBackhaulRate > threshUlBackhaulRateHigh)){

UE shall move offloadable traffic to WLAN
}
If ((bssLoad > threshBssLoadHigh) || (RCPI < threshRcpi) || (RSNI < threshRsni)){


UE shall move traffic from WLAN to 3GPP
}
Figure 8: Proposed rule for access network selection
Note: Rsrp/Rsrq are replaced to Rscp/EcNo in UMTS
The UE’s behavior with the rule shown in Figure 8 is very similar to the rule shown in Figure 3. There is no difference in terms of offloading to WLAN. The main difference is in the way the UE steers traffic back to RAN. With this rule, traffic is steered back to RAN only if WLAN condition deteriorates below the acceptable level. This means even if (Rsrp > threshRsrpHigh) || (Rsrq > threshRsrqHigh), the UE does not need to steer traffic back to RAN if the WLAN condition is good. If the RAN desires more traffic to be steered back to the RAN, the RAN may adjust threshRcpi and/or threshRcpi to increase the likelihood that more UEs will steer traffic back to the RAN.
Received level of RCPI/RSNI is different for each UE; therefore, this rule does not result in mass toggling. 
Proposal 7: RAN2 is kindly asked to agree with the rule described in Figure 8.
2.2.2  ISMP vs ISRP capable UEs
For the offloading of traffic from 3GPP to WLAN it has been decided that the traffic to be steered will be based on APN level when ANDSF is not available, and for the case ANDSF is available the traffic to be steered should be according to ANDSF rule. It is, however, unclear how traffic should be selected for steering when the UE moves from WLAN to 3GPP. For UEs that are only ISMP capable all traffic should be steered to 3GPP RAN since the UE has no option to have traffic on both 3GPP and WLAN.
Proposal 8: If the UE is only ISMP capable, and if the rule for access network selection dictates that the UE should move traffic from WLAN to 3GPP, all traffic shall be moved to 3GPP.
For ISRP capable UEs, it may be possible to steer only some traffic to 3GPP RAN while keeping the remaining traffic in WLAN. However, the simplest way is to make sure that all traffics are steered back to 3GPP RAN even for ISRP capable UEs. It can be minimize standardize effort in this limited duration. Furthermore, from the perspective of UE power consumption, it is beneficial for the UE to be connected to only one access network (either 3GPP or WLAN).  
Proposal 9: If the UE is ISRP capable, RAN2 should consider whether all traffic should be steered to 3GPP or whether it is up to UE implementation.
3. Conclusion

In this contribution, further details regarding the rules for access network selection and selection of traffic to be steered are discussed esp. in the direction from WLAN to 3GPP. We have the following proposals. 
Proposal 1: bssLoad should be a parameter to be considered in direction from WLAN to 3GPP RAN.
Proposal 2: WLAN RCPI should be a RAN assistance parameter.
Proposal 3: WLAN RSNI should be a RAN assistance parameter.
Proposal 4: RSRP (LTE)/CPICH RSCP (UMTS), RSRQ (LTE)/ CPICH Ec/No (UMTS) include infinity and negative infinity.

Proposal 5: It should be further clarified how OPI would be used in the roaming scenario.
Proposal 6: Option 2 should be the baseline for traffic steering from WLAN to 3GPP.
Proposal 7: RAN2 is kindly asked to agree with the rule described in Figure 8.
Proposal 8: If the UE is only ISMP capable, and if the rule for access network selection dictates that the UE should move traffic from WLAN to 3GPP, all traffic shall be moved to 3GPP.
Proposal 9: If the UE is ISRP capable, RAN2 should consider whether all traffic should be steered to 3GPP or whether it is up to UE implementation.
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