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1. Introduction

3GPP TSG SA has approved a new WID for SA2 aspects of 3GPP/WLAN interworking in [1]. The WID consists of two components: 

· 3GPP/WLAN interworking based on ANDSF with RAN assistance information (“ANDSF solution”); and

· 3GPP/WLAN interworking based on RAN signalling (“RAN solution”).

This document intends to:

· Summarize the main open points in regards to the 3GPP/WLAN interworking based on ANDSF with RAN assistance information (ANDSF solution); and 

· Propose a way forward for each respective open point.
The RAN solution is discussed in a separate document (S2-141004 [3]) 
2. Discussion

The new Work Item [1] introduced a new RAN control plane mechanism that assists ANDSF by supplying additional conditions for routing traffic over 3GPP or WLAN based on the radio quality of the 3GPP access coverage, on the one hand, and the load and available backhaul transmission rate of WLAN, on the other hand.
Based on the RAN agreements ([2]), the following assistance parameters may be signalled by the RAN and used by ANDSF:

· LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD);
· LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD);
· WLAN channel utilization in the BSS load IE (MaximumBSSLoadValue defined in TS 24.312) threshold; 

· Available WLAN DL and UL backhaul data rate (MinBackhaulThreshold defined in TS 24.312) threshold. 

The main remaining open issues that require further SA2 analysis are, in our view:

1. How does RAN assistance information affect traffic routing and network selection? 
=> For network selection, there is no clear rationale behind considering the radio quality of the 3GPP access for WLAN selection. On the other hand, ANDSF WLANSP rules already consider the WLAN quality in the WLAN network selection. Therefore, our preference is that no further changes are required to WLANSP and the existing WLANSP should be used for WLAN selection as currently defined in TS 23.402.  The RAN assistance information should only apply to traffic routing over 3GPP vs. WLAN.
2. What is the scope and granularity of the RAN assistance information? For example, can RAN thresholds be associated with specific WLAN IDs, service providers, traffic type, users? 
=> Our preference is that for the simplest solution should be adopted, i.e. a single set of RAN thresholds should apply to all traffic and all WLAN networks/providers. Additional mechanisms can be considered in future phases based on approved use cases if any.
3. What is the relationship between H-ANDSF and V-ANDSF with respect to the RAN assistance thresholds in roaming scenarios and what is the corresponding UE behaviour?
Currently, V-ANDSF rules take precedence over H-ANDSF rules except for IARP rules, which V-ANDSF cannot configure. H-ANDSF can also configure rules that are valid for roaming in the absence of V-ANDSF rules. 
=> Our preference is that the same behaviour as currently defined should be preserved to select the active ANDSF rules. RAN assistance information provided by the V-PLMN will always be used in conjunction with the active ANDSF rules.
4. Is there a requirement to allow the ANDSF server to configure the RAN assistance information in the ANDSF rules or should the RAN assistance information be supplied only via RAN signalling? 
· In the former case, what are the rules for interworking between the two instances of RAN assistance information? 
=> Our preference is that the RAN assistance thresholds should be configurable only via RAN signalling. This would allow for a simpler implementation and faster standardization. Furthermore, the roaming scenario would also be simplified. 
5. What are the requirements on the evaluation of RAN assistance information by the UE?

 => Our preference is that the UE shall (re-)evaluate the ANDSF rules in regard to the RAN assistance information in an implementation dependent way. This evaluation can be periodic and/or based on implementation-specific triggers. This is in line with the existing mechanism for (re-)evaluation of ANDSF rules.
3. Way forward

Suggested way forward for WLAN/3GPP Radio Interworking is outlined below: 

1. The RAN assistance information should only apply to traffic routing over 3GPP vs. WLAN and not to network selection.
2. A single set of RAN thresholds could apply to all traffic and all WLAN networks/providers.
3. RAN assistance information provided by the V-PLMN will always be used in conjunction with the active ANDSF rules, which are selected using existing procedures. 
4. RAN assistance information is configurable only via RAN signalling and not via ANDSF server.
5. The UE shall (re-)evaluate the ANDSF rules in with regard to the RAN assistance information in an implementation dependent way.
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Annex A: Qualcomm views on the technical issues
(A) Enhanced ANDSF control 

(A.1) Stage 2 & 3 on procedures for the UE to figure out whether it has been provided an eANDSF MO and whether to apply the enhanced ANDSF rules (using the new RAN parameters)

=> Our preference is to have an efficient and flexible ANDSF coding (e.g. a simple flag/IE to avoid unnecessary ANDSF parsing). Details should be discussed in SA2/CT1.
(A.2) Definition of ANDSF thresholds and rules) 

=> SA2 should discuss
· If/how to have separate thresholds in ANDSF, compared to RAN, and how they are used in lieu/conjunction to the RAN thresholds 
· If/how ANDSF rules relate to RAN rules (same or different rules) 
(A.3) What are the respective impacts to the network selection and traffic routing policies 

=> Our preference is that Rel. 12 WLAN SP should be used for WLAN selection, and RAN rules should not apply as to how to select. We think RAN rules shall only apply to traffic routing in order to offload

(A.4) Offloading flexibility and policies (e.g. OPI), considering target use cases and required granularity

=> SA2 needs to discuss and decide on the need and potential usage and desired flexibility of this parameter, e.g. per user/UE/traffic/load control
(A.5) Co-existence requirements and constraints among HPLMN and VPLMN (roaming) ANDSF policies and corresponding UE behaviour

=> We believe SA2 will need to investigate and decide on this aspect

(B) Enhanced RAN control

(B.1) Offloading granularity, e.g. APN-based or other alternatives 

=> We believe SA2 needs to discuss this point in great detail, as system level impacts of the considered alternatives have to be thoroughly evaluated. For example, in case of RAN control without ANDSF, APN based offloading may require several new changes, both in UE, RAN and CN/EPC. The issue of LTE detaching should also be evaluated, though applicable to other offloading alternatives as well.

(B.2) Interaction between enhanced RAN control and ANDSF

=> We believe SA2 will need to decide how RAN rules coexist with ANDSF policies, and how conflicts are resolved

(B.3) Co-existence requirements/constraints among HPLMN and VPLMN (roaming) RAN rules and corresponding UE behaviour


=> We believe SA2 will need to investigate and decide on this aspect

(C) Solution Coexistence

Finally, assuming that solutions a ) and b) are alternative to each other, SA2 should also define what the UE behaviour should be if both enhanced ANDSF and enhanced RAN solutions are supported by the UE (for both roaming and non-roaming scenarios). 

Annex B: RAN2#85 agreements and open questions (from [2,3].
RAN assistance parameters:

The following RAN assistance parameters may be signalled by the RAN and used by the RAN rules and the ANDSF:

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 (the parameter is used 1-way for determining offload possibility from 3GPP to WLAN or alternatively hysteresis is used to prevent ping-pong)
4. Available WLAN DL and UL backhaul data rate (MinBackhaulThreshold defined in TS 24.312 [3]) threshold (the parameter is used 1-way for determining offload possibility from 3GPP to WLAN or hysteresis is used to prevent ping-pong)
Thresholds signalled by the RAN may replace corresponding thresholds in ANDSF.
Example of usage of RAN assistance parameters:

Examples and clarifications regarding RAN assistance parameters usage in RAN rules and ANDSF are provided below.
For each parameter xxx, there can be two thresholds indicated by RAN, thresXxxLow < thresXxxHigh.

The below criteria shows an example of how the metrics can be considered 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:

- 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




The below criteria shows how the metrics can be considered for UMTS:

	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


The following parameters may be signalled by the RAN and used by the ANDSF:

1. Offload Preference Indicator (OPI)
The OPI value signalled by the RAN is compared to a comparison-value provided in the ANDSF policy using an “equal to”-comparison (e.g. OPI_pointer = OPI value) or a “greater/less than” -comparison (e.g. OPI_threshold ≥ OPI_value) or can be compared to a bitmap (e.g. a set of allowed OPI values) to trigger specific actions, e.g.:

2. OPI can be used in ANDSF to differentiate subscriber sub-groups, i.e. gold/silver/bronze. For instance, different subscriber sub-groups may have different OPI thresholds/pointers in their ANDSF policies, so that bronze users are offloaded to WLAN first (when cellular load slightly increases) and gold users are kept on LTE till LTE capacity allows so.
3. OPI can be used to differentiate between traffic types, e.g. ANDSF ISRP policies for different IP flows may have different OPI thresholds/pointers so that best effort traffic is offloaded to WLAN first (when cellular load slightly increases).  

4. OPI can also be used to trigger specific parts of ANDSF policies and/or ANDSF MOs, OPI may be signalled to the UE in the form of a bitmap which can be compared to a bitmap [e.g. a set of allowed OPI values] stored in the ANDSF to trigger specific parts of ANDSF policies and/or ANDSF MOs.  In this case OPI value might be considered as kind of ANDSF MO index if there are multiple ANDSF MOs.  

Question 1: RAN2 asks SA2 to consider the inclusion of the LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD), LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD) and OPI in ANDSF.
Question 2: RAN2 asks SA2 to discuss which of these approaches (i.e. greater/less than-approach, equal to-approach or bitmap-approach) for the OPI are feasible.

RAN2 also made the following agreements on RAN parameters (which may or may not impact CN):

<snip>

Note that RAN2 still need to conclude on how to handle coexistence between the RAN solution and ANDSF.
RAN solution without ANDSF for traffic routing

RAN2 made the following agreements on RAN solution without ANDSF, which may have CN impact:

Based on input from the joint RAN2-SA2 session in San Francisco 2013, RAN2 agreed that  the RAN solution without ANDSF supports only APN level offload granularity.  In case on LTE, this should ensure that the UE keeps certain traffic on LTE and does not detach. In order to achieve this, RAN2 have discussed two alternative solutions to indicate to the UE which traffic may be offloaded to WLAN (or, which traffic the network operator prefers to keep in 3GPP).
Alternative 1:
The eNB/RNC indicates to the UE via RRC signalling which EPS bearer may be offloaded to WLAN. The UE stores that information and maintains it even if the RRC connection is released. If all bearers belonging to an APN are allowed to be offloaded, the UE may offload traffic for this APN to WLAN. 

RAN2 discussed two alternatives on how eNB/RNC may get this information:
a) The eNB/RNC may determine based on OAM configuration which EPS bearer must not be offloaded (e.g. based on QCI value).
b) The MME/SGSN informs the eNB/RNC via S1AP/RANAP signalling which EPS bearer must not be offloaded. 

Alternative 2:
The MME/SGSN indicates to the UE in NAS signalling which APNs must not be offloaded or alternatively which APNs may be offloaded to WLAN (details are to be discussed by SA2). 

Question 3: RAN2 asks SA2 to analyse both options and to indicate which one is preferable from their perspective and whether it can be implemented in Rel-12.
