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Introduction

RAN2 has defined a number of “RAN assistance parameters” that are signalled by the RAN and that are used by the RAN rules and the ANDSF. These RAN assistance parameters are:

1. LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD)
2. LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD)
3. WLAN Channel utilization in the BSS load IE (MaximumBSSLoadValue defined in TS 24.312 [3]) threshold 

4. Available WLAN DL and UL backhaul data rate (MinBackhaulThreshold defined in TS 24.312 [3]) threshold

In addition the RAN2 LS states that “Thresholds signalled by the RAN may replace corresponding thresholds in ANDSF”

Furthermore, it is part of the SA2 WID objectives to define the handling of coexistence between ANDSF policies and RAN rules.

In this contribution we discuss the usage of the “RAN assistance parameters” in ANDSF and the overall relation between RAN rules and ANDSF. We also propose a number of conclusions.

Discussion

Usage of RAN assistance information in ANDSF

When using ANDSF, the thresholds described in bullets 1-4 above  are provided to the UE in RRC signalling in the form of RAN assistance parameters.  

The thresholds provided from RAN in RRC signalling (denoted as RAN Assistance Parameters) should be taken into account in the ANDSF-based solution as indicated in the RAN2 LS. 

As described in the LS from RAN2, each parameter listed above can have two thresholds indicated by RAN, thresXxxLow < thresXxxHigh. Since the backhaul data rate has both DL and UL thresholds there will be in total ten threshold values provided by RAN.

There are different ways how these thresholds can be used in a solution with ANDSF: 

Alternative A: 

One option is that specific comparison criteria related to RAN-provided thresholds are defined for ANDSF and that the corresponding conditions are added to the ANDSF MO. In ANDSF, these thresholds could be implemented as leaf nodes illustrated in the figure below (note that the figure is only for illustration). 
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Each of these nodes would have conditions defined by SA2/CT1 in the ANDSF specifications, e.g. 

· “RsrpLow” is fulfilled if the measured-Rsrp is less than the RAN-provided threshRsrpLow

· “RsrpHigh” is fulfilled if the measured-Rsrp is greater than the RAN-provided threshRsrpHigh

· etc…

Note that these nodes in the MO would not need to contain actual threshold values since the threshold values are provided from RAN. However, whenever there is an existing “static” threshold provided in the MO related to one of the RAN-provided thresholds, for example MaximumBSSLoadValue (as defined already for rel-12), and RAN has provided a corresponding threshold in the RAN assistance parameters, the UE ignores the static value in the ANDSF rule and instead uses the RAN-provided thresholds.

This option of specifying the RAN-related conditions explicitly in the ANDSF specifications allows the ANDSF conditions to be more easily visible in the ANDSF specification.  

Alternative B:

Another option is to introduce selection criteria in the ANDSF MO that links/points to “RAN conditions” defined by RAN2. These “RAN conditions” would be common to both solutions with and without ANDSF. (Note, RAN2 has not yet defined these “RAN conditions” but it is assumed that they will need to define such conditions at least for the solution without ANDSF). With this alternative the ANDSF rule could contain nodes for each “RAN condition” defined by RAN2.  For example, assume that RAN2 would define the following RAN conditions:

· RAN Condition “High-RSRP-condition”: measuredRsrp > thresRsrpHigh 

· RAN Condition “Low-RSRP-condition”: measuredRsrp < thresRsrpLow

· RAN Condition “High-BSSLoad-condition”: BSSLoad received from AP < threshBssLoadHigh

· RAN Condition “Low-BSSLoad-condition”: BSSLoad received from AP < threshBssLoadLow 

· Etc…

The ANDSF MO would then contain corresponding objects that can “point” to each of the RAN conditions as illustrated in the figure below (NOTE this is just an example, the actual parameters in the ANDSF MO would need to be decided after RAN2 has defined the actual conditions) . 
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In this case there would be no need to define the conditions in the ANDSF specification; only references to corresponding RAN2 specification where the conditions are defined are needed. This is similar to how the HS2.0 objects where included (e.g. MaximumBSSLoadValue) where the ANDSF specification does not contain the actual conditions, it only contains a reference to the definition in the Wi-Fi Alliance HS2.0 specification.

This option of linking/pointing to RAN conditions from the ANDSF rule allows a single description of the handling of RAN assistance parameters in both solutions with and without ANDSF rules. It also has the benefit that the conditions that are related to RAN parameters such as LTE RSRP, UMTS CPICH RSCP, UMTS PCCPCH RSCP, LTE RSRQ, UMTS CPICH Ec/No are defined by the RAN groups where the proper competence is. 
UE architecture example
The figure below illustrates a possible and simplified example of a possible UE implementation where the 3GPP Access Stratum (AS) in the UE receives the RAN Assistance Parameters from the RAN and also measures e.g. RSRP and RSRQ. 
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To evaluate an ANDSF rule with conditions related to the RAN assistance parameters there needs to be an information exchange between the 3GPP AS layer and the higher layers and the ANDSF client. There are at least two ways this could be implemented:

1. One option is that the 3GPP AS forwards the received RAN Assistance Parameters (threshold values) as well as the measurement data (measured RSRP, RSRQ etc.) to the higher layer. The higher layer evaluates the conditions corresponding to the RAN Assistance Parameters, i.e. the conditions defined using Alternative A or Alternative B above. In this approach the evaluation of all ANDSF-related conditions can be done on the “ANDSF layer”.
2. Another option is that the ANDSF client requests the 3GPP AS to notify the ANDSF client when a certain threshold or condition is fulfilled. For example, in Alt A above, the ANDSF client would request to be notified when the measured-Rsrp is less than threshRsrpLow. For Alt B above, the ANDSF client would request to be notified when RAN Condition “Low-RSRP-condition” is fulfilled. With this approach there is no need to forward RAN-related measurements etc. to higher layers. With this approach the RAN-related parameters are kept in RAN and there is less forwarding of raw data between layers in the UE.

Both of these two implementation approaches can be used with either Alt A or Alt B above.

Proposal: SA2 should decide on the principles for how RAN Assistance Parameters are used with ANDSF.
Application of RAN Assistance Parameters

The RAN assistance information could in principle be applied to WLAN selection or traffic steering or both. Conditions related to LTE and UMTS parameters (RSRP, RSRQ etc.) seems to be applicable primary to traffic steering policies since it can assumed that the WLAN network to be selected by the UE based on WLANSP does not depend on the signal quality in LTE/UMTS. 
The RAN conditions related to WLAN parameters can however be applied to both WLAN selection and traffic steering.

Proposal: RAN-provided thresholds for UMTS/LTE parameters are used only in traffic steering policies (ISRP/ISMP/IARP), while the RAN-provided thresholds for WLAN parameters are used for both WLAN access selection (WLANSP) and traffic steering (ISRP/ISMP/IARP).
Usage of RAN assistance information when roaming

With the solution above (Alternatives A and B) where the ANDSF rule includes what RAN conditions/thresholds to fulfil it is possible for the operator providing the ANDSF rule to control what RAN-provided conditions/thresholds are applied by the UE. 

The same principle can apply to both non-roaming and roaming scenarios. In a roaming scenario when the active ANDSF rule is provided by the VPLMN, the same operator provides both RAN assistance information and the ANDSF policy. In a roaming scenario when the active ANDSF rule comes from the HPLMN (e.g. in case the UE is configured to prefer WLAN selection rules provided by the HPLMN) there is a potential issue that the RAN assistance information and the active ANDSF rule are provided by different PLMNs. However, even in that case the HPLMN can control what RAN assistance parameters are applied by the UE both in roaming and non-roaming cases by e.g. configuring separate ANDSF rules for roaming and non-roaming, or applying appropriate validity conditions to the rules. 

Proposal: When using the ANDSF-based solution in non-roaming and roaming scenarios the UE considers the RAN assistance parameters as determined by the active ANDSF rule. 
Co-existence between RAN rules (i.e. solution without ANDSF) and ANDSF policies

It is part of the SA2 WID objectives to define the handling of coexistence between ANDSF policies and RAN rules. Even though there does not seem to be a clear definition of what a “RAN rule” is, in this discussion we assume that “RAN rule” is the procedure where a UE uses 1) the RAN assistance information, 2) the RAN-provided WLAN identifiers and 3) the indications for which traffic may be offloaded to WLAN and/or which traffic the network operator prefers to keep in 3GPP.

Our assumption is that the ANDSF rule and the RAN rule are never used at the same time. In case an operator is operating with both RAN rules and ANDSF policies, or a UE has valid ANDSF policies and also receives WLAN related parameters from RAN (RAN assistance information, WLAN identifiers etc.) there needs to be a way to determine what mechanism applies for a given UE. An assumption is that:

· A non-roaming UE that has a valid ANDSF policy/policies act according to ANDSF policy. (taking RAN assistance information into account if available and if supported by the UE)

· A non-roaming UE that does not have a valid ANDSF policy act according to RRC/NAS signalled information.
· In roaming scenarios the same principle can apply: If the UE is configured to not prefer WLAN selection rules provided by the HPLMN and the UE has a valid ANDSF policy from VPLMN, then the UE acts according to the ANDSF policy. If the UE is configured to not prefer WLAN selection rules provided by the HPLMN and the UE has no valid ANDSF policy from the VPLMN the UE acts according to WLAN/3GPP Radio Interworking. 

Usage of RAN rules, ANDSF rules and RAN assistance information

The different scenarios are summarized in the table below
	Row #
	Is UE roaming?
	Is active ANDSF rule from RPLMN available?
	Are RAN assistance parameters from RPMN available?
	Is the UE configured to prefer WLAN selection rules provided by the HPLMN?
	Which solution is used?
	Are RAN assistance parameters taken into account?

	1
	N
	N
	N
	N/A
	No network control, neither RAN-based solution nor ANDSF-based solution
	No

	2
	N
	N
	Y
	N/A
	RAN-based solution
	RAN assistance parameters used

	3
	N
	Y
	N
	N/A
	ANDSF-based solution
	No

	4
	N
	Y
	Y
	N/A
	ANDSF-based solution
	RAN assistance parameters used subject to the active ANDSF rule 

	5
	Y
	N
	N
	Y
	ANDSF-based solution (H-ANDSF)
	No

	6
	Y
	N
	N
	N
	ANDSF-based solution (H-ANDSF)
	No

	7
	Y
	N
	Y
	Y
	ANDSF-based solution (H-ANDSF)
	RAN assistance parameters used subject to the active ANDSF rule 

	8
	Y
	N
	Y
	N
	RAN-based solution
	RAN assistance parameters used

	9
	Y
	Y
	N
	Y
	ANDSF-based solution (H-ANDSF)
	No

	10
	Y
	Y
	N
	N
	ANDSF-based solution (V-ANDSF)
	No

	11
	Y
	Y
	Y
	Y
	ANDSF-based solution (H-ANDSF)
	RAN assistance parameters used subject to the active ANDSF rule 

	12
	Y
	Y
	Y
	N
	ANDSF-based solution (V-ANDSF)
	RAN assistance parameters used subject to the active ANDSF rule 


Proposal

It is proposed that SA2 agrees on the following:

· The principles for how RAN Assistance Parameters are used with ANDSF.

· RAN-provided thresholds for UMTS/LTE parameters are used only in traffic steering policies (ISRP/ISMP/IARP), while the RAN-provided thresholds for WLAN parameters are used for both WLAN access selection (WLANSP) and traffic steering (ISRP/ISMP/IARP).

· When using the ANDSF-based solution in a roaming scenario the UE only considers the RAN assistance parameters in case the active ANDSF rule is provided by the serving PLMN.

· In case both ANDSF and RAN-based solution are deployed:

· A non-roaming UE that has a valid ANDSF policy acts according to the ANDSF policy. (taking RAN assistance information into account if available and if supported by the UE)

· A non-roaming UE that does not have a valid ANDSF policy acts according to RRC/NAS signalled information.

· If the UE is roaming and configured to not prefer WLAN selection rules provided by the HPLMN and the UE has a valid ANDSF policy from VPLMN, then the UE will use ANDSF. 
· If the UE is roaming and configured to not prefer WLAN selection rules provided by the HPLMN and the UE has no valid ANDSF policy from the VPLMN the UE will use the RAN-based solution. 

The co-existence solution for RAN rules (i.e. solution without ANDSF) and ANDSF policies is captured in the 23.402 CR in S2-141043.
3GPP

SA WG2 TD


_1456398966.ppt


RsrpHigh?

RsrpLow?

RsrqHigh?

RsrqLow?

BssLoadHigh?

BssLoadLow?

Etc…








_1456399180.ppt


RanConditionRsrpLow?

RanConditionRsrpHigh?

RanConditionRsrqLow?

RanConditionRsrqHigh?

RanConditionBssLoadLow?

RanConditionBssLoadHigh?

Etc…








