3GPP TSG-RAN2 Meeting #86
 R2-142139
Seoul, South Korea, 19th May – 23rd May 2014

Agenda item:
5.1.3
Source: 
Intel Corporation
Title: 
Open issues of WLAN/3GPP radio interworking
Document for:
Discussion and Decision
1. Introduction
In this contribution we list open issues of WLAN/3GPP radio interworking that need to be further discussed in RAN2.
2. Discussion
RAN sharing

RAN2 have agreed to support signalling different sets of RAN assistance parameters per PLMN in the RAN sharing environment. However, the question of which parameters should be common to all PLMNs and which parameters should be signalled per PLMN remains to be discussed. WLAN identifiers are likely to be PLMN-specific and therefore need to be signalled per PLMN.

Proposal 1: To signal the set of WLAN identifiers per PLMN.

One can argue that other parameters, e.g. RSRP thresholds, may be common to all PLMNs as they are likely to be related to load. However, load is not the only factor affecting RAN assistance parameters. Different operators may choose to treat user groups differently, therefore OPI need to be signalled per PLMN. Additionally, even for parameters such as RSRP threshold different operators may choose to set different thresholds for various load situations. Therefore, it is proposed to signal different sets of all RAN assistances parameters per PLMN.

Proposal 2: To signal the set of all RAN assistance parameters per PLMN.

WLAN identifiers

RAN2 have agreed to signal the list of WLAN identifiers to the UE. However, the questions of how many identifiers should be signalled, which identifiers should be used and how they should be encoded remain open. As a general principle, we propose to limit the size of the information sent to the UE because it was agreed to use broadcast signalling to transfer this information. The following options have been proposed:
1. SSID/ESSID
2. BSSID
3. HS 2.0 identifiers

During the RAN2#85 meeting the following agreements were reached:

“
1
RAN can choose to provision SSIDs, BSSIDs or HESSIDs to the UE which shall be considered in the WLAN/3GPP Radio interworking mechanism.

2
As baseline: SSID/BSSID/HESSIDs are broadcast in a new SIB. 

Should think about overhead and how roaming and other scenarios would work. 

“

SSIDs (or ESSIDs) are commonly used and supported by all UEs on the market, therefore our proposal is to support at least SSID. However, SSID length can be up to 32 octets, which may present an issue with SIB signalling limitations:

· In UMTS: The payload size per TTI (=20ms) is limited to 246 bits. However, the actual payload size is lower than 246 bits if segmentation needs to be performed. For instance, a single SIB can be segmented into a maximum of 16 segments each, and a segment can have either a fixed size of 222 bits or variable size of up to 214 bits. As result, considering the maximum case with 16 segments and fixed size of 222 bits gives a maximum SIB size of 3552 bits (444 bytes).
· In LTE: The payload size per TTI (=1ms) is limited to 1736 bits (217 bytes) when DCI format 1C and 2216 bits (277 bytes) when DCI format 1A is used. A single SIB must be able to fit in a TTI (no segmentation of a SIB across multiple TTIs is supported) and hence the maximum SIB size is 2216 (minus a little overhead due to the ASN.1 encoding to the SystemInformation message)
As can be seen above, LTE is the more limiting case in terms of maximum SIB size. If maximum SSID length needs to be supported for LTE, in the case of RAN sharing with 6 PLMNs, only 1 SSID can be signalled per PLMN (32*6 = 172), which is not enough. However, in practice maximum length SSIDs are rarely used. Therefore we propose to discuss, whether to limit SSID length to a value below 32 octets, e.g. 15 octets which would allow signalling of up to 3 SSIDs per PLMN (15*6*3=270)
Proposal 3: To use SSIDs as WLAN identifiers.

Proposal 4: To discuss whether to limit SSID length to a value below 32 octets, e.g. 15.

Even though the operator may use multiple SSIDs in their networks, operators typically try to limit the number of SSIDs. Additionally, even though the operator may use multiple SSIDs in the whole network, we note that eNB would only broadcast SSIDs of WLAN APs within its coverage. Therefore, it makes sense to limit the maximum number of signalled SSID to a reasonable value, e.g. 4.
Proposal 5: To limit the number of WLAN SSIDs to 4.
Instead of SSIDs, the operator may choose to use BSSIDs as WLAN identifiers. This may have potential benefit for scanning optimizations. Additionally, BSSID length is only 6 octets, which is an advantage given the SIB limitations listed above. However, since the operator is likely to rely on OAM to provision the WLAN identifiers, the large number of BSSIDs used (which are AP specific) may impose a heavy burden on the OAM, which needs to be taken into account.
Proposal 6: To discuss the pros and cons of using BSSIDs.

When the operator relies on a 3rd party WLAN service provider to deploy WLAN APs, the number of SSIDs may be large and the operator may not know which SSIDs should be signalled by each eNB. In this case, the usage of HS 2.0 identifiers may solve the issue. When discussing HS 2.0 identifiers, e.g. Network Access Identifier (NAI) one should keep in mind that the maximum NAI length is 255 octets, so if HS 2.0 are used we should limit the maximum length to some reasonable value.
Proposal 7: To consider the usage of HS 2.0 identifiers.

If multiple WLAN identifiers pass the RAN rules evaluation, it was agreed to leave for UE implementation to select which AP to connect to. However, the operator may want to influence this decision by providing priorities for WLAN identifiers, which may be beneficial when the operator has its own WLAN deployment, but also relies on 3rd party WLAN service providers. Therefore, we propose to signal the list of WLAN identifiers with priorities.
Proposal 8: To send WLAN identifiers list with priorities.

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.

Proposal 9: To scale TsteeringWLAN based on UE mobility state and to define new parameter (similar to sf-High and sf-Medium) for WLAN offload.
UMTS RRC messages
It has not yet been concluded which UMTS RRC messages will be extended in order to provide dedicated signalling of the RAN assistance parameters for UEs in connected mode (CELL_DCH, CELL_FACH). Our proposal is to add the parameters to UTRAN MOBILITY INFORMATION as it is already used to carry the dedicated cell reselection priority information which are similar in nature. In addition, the RAN assistance parameters may be cell specific (e.g. the WLAN identifiers, OPI are quite likely to be different from one cell to the next) and hence UTRAN may wish to update them after every cell change. To facilitate UTRAN in providing this information to UEs changing cell while in CELL_PCH state we also propose that CELL UPDATE CONFIRM be modified to carry the RAN assistance parameters. If CELL UPDATE CONFIRM is not modified then it will be necessary for UTRAN to keep the UE in CELL_FACH state to send the UTRAN MOBILITY INFORMATION in order to update the dedicated RAN parameters after a cell change.
Proposal 10: To enhance UTRAN MOBILITY INFORMATION and CELL UPDATE CONFIRM messages to carry RAN assistance parameters.

WLAN suitability
The usage of WLAN signal strength and quality metrics is still under discussion. We propose to discuss it further and to agree, either to use WLAN metrics in RAN rules or to define generic WLAN suitability condition (left for UE implementation) to be used in RAN rules. We note that if WLAN suitability is left entirely for UE implementation, there is a risk that some implementation will choose inappropriate WLAN threshold values resulting in bad user experience. However, even if WLAN metrics are included in the RAN rules, we note that there are other parameters (for instance UE battery life and power related criteria) that some advanced implementations use today to improve user experience. Even if WLAN metrics are included, there must be a way for the UE to account for other parameters (e.g. power/battery life) when making WLAN offload decisions.

Proposal 11: To discuss how to address WLAN suitability criteria in RAN rules and how to allow the UE to take into account additional parameters when deciding on WLAN suitability.
Validity timer

RAN2 have agreed that the UE in IDLE mode (or CELL_PCH or URA_PCH in UMTS) should keep and apply the RAN assistance parameters until a timer has expired since the UE entered IDLE mode (or CELL_PCH (FFS) or URA_PCH in UMTS). The timer range remains to be discussed. One option is to align this with T320 timer: min5, min10, min20, min30, min60, min120, min180. 

Proposal 12: To discuss the validity timer range of RAN assistance parameters.
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  RSRP criteria if the UE detects that it is in the coverage of a mobile AP. 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 13: RAN2 to discuss how to address the WLAN offloading in case of mobile APs (e.g. APs deployed in trains). In this case, RSRP 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: To signal the set of WLAN identifiers per PLMN.

Proposal 2: To signal the set of all RAN assistance parameters per PLMN.
Proposal 3: To use SSIDs as WLAN identifiers.

Proposal 4: To discuss whether to limit SSID length to a value below 32 octets, e.g. 15
Proposal 5: To limit the number of WLAN SSIDs to 4.

Proposal 6: To discuss the pros and cons of using BSSIDs.
Proposal 7: To consider the usage of HS 2.0 identifiers.

Proposal 8: To send WLAN identifiers list with priorities.

Proposal 9: To scale TsteeringWLAN based on UE mobility state and to define new parameter (similar to sf-High and sf-Medium) for WLAN offload.
Proposal 10: To enhance UTRAN MOBILITY INFORMATION and CELL UPDATE CONFIRM messages to carry RAN assistance parameters.

Proposal 11: To discuss how to address WLAN suitability criteria in RAN rules and how to allow the UE to take into account additional parameters when deciding on WLAN suitability.
Proposal 12: To discuss the validity timer range of RAN assistance parameters.
Proposal 13: RAN2 to discuss how to address the WLAN offloading in case of mobile APs (e.g. APs deployed in trains). In this case, RSRP 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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