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1. Introduction
In this contribution, we list open issues of WLAN/3GPP radio interworking that need to be discussed further in RAN2. The list is based on issues raised during the email discussions on the running CRs, LSs from SA2 and IEEE, agreements in other groups and our considerations.
Issues discussed in the contribution are: OPI size, user preference, T350 timer signalling, feature name, RAN assistance parameter handling upon handover/cell re-selection, UE detach, WLAN signal strength and quality measurements, backhaul rate quantization in RRC signalling, UE mobility state and mobile APs.
2. Discussion
OPI size 
The OPI size has been left FFS pending CT1 decision. In CT1#88 the group has agreed to define OPI with 16 bits size as per [1]:
“

The OPI leaf contains the provisioned OPI value which is a bitmap assigned by ANDSF. Each bit in this bitmap is operator specific and is not defined in 3GPP specifications.
-
Occurrence: One

-
Format: int

-
Access Types: Get, Replace

-
Values: <OPI_bitmap>

The value of this leaf is a 16-bit integer formated as a bitmap. The meaning of each bit in this bitmap is operator specific and is not defined in 3GPP specifications.

The OPI node shall be evaluated as follows:

-
if the RAN OPI value is received from E-UTRAN/UTRAN and a bitwise 'AND' operation between the OPI value received from RAN and the OPI value contained in this node is non-zero, the UE shall consider this node as matching; otherwise the UE shall consider this node as not matching.

“

Therefore, we propose to define OPI of size 16 bits in RAN specifications.

Proposal 1: OPI size in RAN specifications shall be 16 bits.

User preferences

In the RAN2#86 meeting RAN2 have discussed the issue of user preferences and agreed to come back to this issue in RAN#87 as per the following text captured in the meeting minutes from RAN2#86:

“

=>
RAN2 will discuss to what scenarios “user preferences” apply and consider whether to describe it in higher layer specifications. 

“

However, this issue was also discussed in the RAN#64 plenary meeting and the following agreement was reached as per [2]:

“

Since RAN2 has agreed that final access network selection and traffic steering decision is done at higher layers based on access stratum indication of that specific conditions of RAN rules are fulfilled, TSG-RAN considered that it would be preferable to capture that user preferences take precedence over RAN rules in high layer specifications.

“

These agreements were communicated to SA2 and RAN2 in [1]. Therefore, we propose not to reference user preferences in RAN2 specifications.

Proposal 2: RAN2 specifications shall not include references to user preferences related to WLAN interworking.

T350 timer signalling
According to the current text of the running CRs for TS 36.304 and TS 25.304 the RAN assistance parameters validity timer (T350 timer in TS 36.304 and corresponding timer in TS 25.304) is configured in RRCConnectionReconfiguration when the RAN configures new RAN assistance parameters. During the email discussion, some companies expressed the view that it would be better to configure this timer when the UE goes into IDLE mode, i.e. in RRCConnectionRelease. We propose to discuss this issue.

Proposal 3: To discuss whether RAN assistance parameters validity timer should be configured in RRCConnectionReconfiguration or in RRCConnectionRelease.
Feature name

During the email discussion it was proposed to use in the RAN2 specifications the following name for the WLAN/3GPP radio interworking feature: “RAN-assisted WLAN interworking”. We propose to adopt this name in all RAN2 specifications. 

Proposal 4: To adopt the “RAN-assisted WLAN interworking” feature name in RAN2specifications .
UE Capabilities 
UE supporting the “RAN-assisted WLAN interworking” shall support the reception of the RAN assistance parameters in broadcast and dedicated signalling and at least the RAN based access network selection and traffic steering rules (defined in TS 36.304 and TS 25.304). 

Since the network should know whether the UE can receive the RAN assistance parameters in the dedicated signalling, at least one capability bit indicating support of “RAN-assisted WLAN interworking” is needed.
Using two bits (one for RAN rules and one for Rel-12 ANDSF) may also be considered. With two bits capability the network would be aware whether the UE is using the RAN rules or ANDSF. However, the only difference from network perspective is OPI, which is only used in ANDSF. However, if the UE using the RAN rules receives OPI it can simply ignore it. Moreover, since in practice, operators will deploy either ANDSF or RAN rules, this would only occur for roaming UEs. Additional point to consider is that ANDSF has been available since Release-8 and has its own mechanisms to handle UE capability to support different ANDSF management objects (MOs). Therefore, we think that one bit UE capability is sufficient.
Proposal 5: To define 1 bit UE capability.
RAN assistance parameter handling upon handover/cell re-selection

According to previous agreements, the UE shall release the RAN assistance parameters upon handover and cell re-selection. However, it seems that the majority of companies prefer to reverse this decision so that the UE retains the RAN assistance parameters upon handover and cell re-selection.

Indeed, releasing the RAN assistance parameters may lead to a number of issues, such as ping-pong. For instance, if the UE steers traffic to WLAN prior to handover it may need to steer traffic back to 3GPP network after handover completion if the RAN assistance parameters are released. This may cause traffic load increase in the target cell which in its turn may set new RAN assistance parameters, causing the UE to steer traffic back to WLAN. In order to prevent this and similar scenarios we propose to retain the RAN assistance parameters and the T350 timer upon handover and cell re-selection.

Proposal 6: To retain the RAN assistance parameters and the T350 timer upon handover and cell re-selection.

UE detach 
When the UE steers all the traffic (i.e. all PDN connections) to WLAN it will detach from LTE. Previously RAN2 assumed that these situations are rare and can be prevented by proper network configuration (e.g. by keeping at least one PDN connection on LTE at all times). However, SA2 have identified scenarios in which this situation may occur, as per [3]:
“

During the SA2 discussion on the applicability and system level aspects of the RAN2 solutions for traffic steering to/from WLAN with no ANDSF, SA2 has identified some scenarios in which the UE may not be able to obtain any RAN assistance information. Two such scenarios are:

· When a UE, whose voice setting indicate that the UE has to obtain voice services, offloads all the PDN connections to WLAN and reselects to GERAN to obtain voice services

· When a UE offloads all the PDN connections to WLAN and detached from E-UTRAN without reselecting to UTRAN


“

When UE is detached from LTE and cannot receive the RAN assistance information the following options are available:

1. Fall back to legacy UE implementation specific behaviour. The disadvantage of this method is that the operator loses all control over UE decisions.

2. Require the UE to obtain the SIB carrying the RAN assistance information when the UE is detached. The disadvantage of this method is that there is no guarantee the UE reads SIB from the same cell it would have camped on if it was attached.

3. Require the UE to follow the RAN rules (defined in TS 36.304 and TS 25.304) when it is detached from LTE based on the latest thresholds configured by the network for WLAN related measurements only. The disadvantage of this method is that threshold configured by the network may not be optimal in this scenario, e.g. the operator may wish to configure different thresholds for the cases when the UE is attached to LTE and when the UE is detached.

4. Enhance broadcast and optionally dedicated RRC signalling to carry “default” RAN assistance information to be used when the UE detaches from LTE.

Proposal 7: To discuss different alternatives of handling the case when the UE cannot obtain the RAN assistance parameters.

WLAN signal strength and quality measurements
Previously RAN2 have agreed to use RCPI and RSNI measurements in RAN access network selection and traffic steering rules defined in TS 36.304 and TS 25.304. However, in their follow up LS [4] IEEE provide updated information related to these measurements, specifically:

“

The IEEE 802.11 WG has subsequently had more discussion, and we would like to provide additional information regarding the three questions:
· Updated information regarding question 1: RSSI and RCPI essentially provide the same information.  Furthermore, RSSI is mandatory in IEEE 802.11™-2012, while RCPI is optional.  We would also like to clarify that RSSI should be measured from Beacon frames for WLAN-3GPP interworking purposes.  Please refer to IEEE 802.11-14/0890r3 [1] for further details.  Please also note that clarifications on the unit and accuracy of the Beacon RSSI have been made in IEEE 802.11-14/0921r3 [2], which has been accepted by the IEEE 802.11 Task Group mc (Maintenance and Revision). Therefore, we consider the Beacon RSSI value as defined in IEEE 802.11™-2012 and IEEE 802.11-14/0921r3 [2] as a metric for signal strength.

· Updated information regarding question 2: RSNI is not well defined and cannot even be computed in some cases.  Furthermore, RSNI does not necessarily reflect the signal quality of the received packet.  Please refer to IEEE 802.11-14/0890r3 [1] for further details.   Therefore, we consider the RSNI value as defined in IEEE 802.11™-2012 not to be a suitable metric for signal quality in the downlink direction.
· Additional information regarding question 3: Estimated available throughput has now been defined at the 802.11 SME interface as specified in IEEE 802.11-14/0792r7 [3], which has been accepted by the IEEE 802.11 Task Group mc (Maintenance and Revision). The value of this parameter is determined inside of the WLAN modem and then delivered to a requesting upper layer entity such as a 3GPP connection manager.

“

Based on these new clarifications from IEEE we propose to revise our running CRs to use Beacon RSSI measurement instead of RCPI and RSNI.

Proposal 8: To use Beacon RSSI measurement instead of RCPI and RSNI.

In their LS, IEEE also indicate that a new “available throughput” measurement has been agreed for the future release of 802.11 specification. We believe that this measurement may be useful metric for 3GPP/WLAN access network selection and traffic steering and propose to study this in more detail and potentially enhance the RAN rules in the next release to make use of this new metric.

Proposal 9: To consider “available throughput” metric in the future 802.11 specification version for inclusion in the RAN rules in the future, e.g. TEI13.

Backhaul rate quantization

The uplink and downlink backhaul speeds are defined in HS 2.0 specification [5] as follows:

“

The Downlink Speed is a 4-octet positive integer whose value is an estimate of the WAN Backhaul link current downlink speed in kilobits per second.  For backhaul links that do not vary in speed or those for which no accurate estimation can be made, this attribute contains the nominal speed.  The maximum value reported by this field is 4,294,967,296 kbps (approximately 4.2Tbit/s); if the backhaul downlink speed is greater than this value, the maximum value is reported.  The downlink speed value is set to zero when the downlink speed is unknown.

The Uplink Speed is a 4-octet positive integer whose value is an estimate of the WAN Backhaul link's current uplink speed in kilobits per second.  For backhaul links that do not vary in speed or those for which no accurate estimation can be made, this attribute contains the nominal speed.  The maximum value reported by this field is 4,294,967,296 kbps (approximately 4.2Tbit/s); if the backhaul uplink speed is greater than this value, the maximum value is reported.  The uplink speed value is set to zero when the uplink speed is unknown.

“

That is, the speed is a 4-octet positive integer with range from 0 to 4,294,967,296 kbps. In order to optimize the RRC signalling it is beneficial to quantize the corresponding threshold value, however this issue was not discussed before in RAN2. The current running CR for TS 36.331 contains the following quantization levels:

“

WLAN-backhaulRate ::= ENUMERATED {r0, r2, r4, r8, r16, r32, r64, r128, r256, r512, r1024, r2048, r4096, r8192, r16000, r32000}

“

These levels are not the most optimal, as for instance backhaul rate of 0kbps is probably not very useful as a threshold and the currently used range does not reach the highest possible value of . 4,294,967,296 kbps. 
We propose the following quantization levels for uplink and downlink backhaul rates (values are in kbps): r2, r4, r8, r16, r32, r64, r128, r256, r512, r1024, r2048, r4096, r8192, r16384, r32768, r65536, r131072, r262144, r524288, r1048576, r2097152, r4194304, r8388608, r16777216, r33554432, r67108864, r134217728, r268435456, r536870912, r1073741824, r2147483648, r4294967296. However, other quantization levels can also be considered.
Proposal 10: To define quantization levels for UL and DL backhaul rate.
UE mobility state
RAN traffic steering rules currently defined in the “running CRs” for TS 36.304 and TS 25.304 do not take into account the UE mobility state. We propose to define TsteeringWLAN scaling based on the UE mobility state in a similar fashion as defined for 3GPP networks, where longer time-to-trigger may be used for medium and high mobility states. However, we note that WLAN AP coverage may be smaller than 3GPP small cells and WLAN association time is longer than 3GPP handover time. Therefore, it may be beneficial not to reuse sf-High and sf-Medium defined for 3GPP networks, but to define a new parameter for WLAN offload. Additionally, different scaling for traffic steering to/from WLAN may be beneficial.
Proposal 11: To scale TsteeringWLAN based on UE mobility state and to define new parameter (similar to sf-High and sf-Medium) for WLAN offload.
Mobile AP

Another issue related to the UE mobility state is the use-case of mobile WLAN APs which are often deployed in trains and buses. In this case, even though the UE is in high mobility state relative to the 3GPP network, it is stationary relative to the WLAN AP. In this case, it may be preferable to offload the traffic to the WLAN AP in the train even in conditions which otherwise would justify keeping the traffic on the 3GPP network, provided the BSS load is low enough. Therefore, we propose not to apply 3GPP reletated thresholds (e.g. RSRP and RSRQ)  if the UE detects that it is in the coverage of a mobile AP, but use WLAN related thresholds only. The detection may be based on a combination of UE’s estimated high mobility state and the fact that the UE detects the same BSSID for a predefined time duration. The predefined time duration used for mobile AP detection can be configured by the network to allow the operator to control how aggressive he may want to offload to mobile APs. 

Proposal 12: RAN2 to discuss how to address the WLAN offloading in case of mobile APs (e.g. APs deployed in trains). In this case, RSRP/RSRQ criteria with TsteeringWLAN may not be adequate. Offloading criteria based on UE’s detection of mobile APs scenario may be preferrable. 
3. Proposals

We propose to discuss the issues listed above and to capture the agreements in the respective “running CRs”, specifically:
Proposal 1: OPI size in RAN specifications shall be 16 bits.

Proposal 2: RAN2 specifications shall not include references to user preferences related to WLAN interworking.

Proposal 3: To discuss whether RAN assistance parameters validity timer should be signalled in RRCConnectionReconfiguration or in RRCConnectionRelease. 

Proposal 4: To adopt the “RAN-assisted WLAN interworking” feature name in RAN2specifications .
Proposal 5: To define 1 bit UE capability.
Proposal 6: To retain the RAN assistance parameters and the T350 timer upon handover and cell re-selection.

Proposal 7: To discuss different alternatives of handling the case when the UE cannot obtain the RAN assistance parameters.

Proposal 8: To use Beacon RSSI measurement instead of RCPI and RSNI.

Proposal 9: To consider “available throughput” metric in the future 802.11 specification version for inclusion in the RAN rules the future, e.g. REI13.
Proposal 10: To define quantization levels for UL and DL backhaul rate.
Proposal 11: To scale TsteeringWLAN based on UE mobility state and to define new parameter (similar to sf-High and sf-Medium) for WLAN offload.
Proposal 12: RAN2 to discuss how to address the WLAN offloading in case of mobile APs (e.g. APs deployed in trains). In this case, RSRP/RSRQ criteria with TsteeringWLAN may not be adequate. Offloading criteria based on UE’s detection of mobile APs scenario may be preferrable. 
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