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1 Introduction

In RAN2#87 meeting, the UE capability signalling was discussed but no agreement was made in the meeting.
In this contribution, the motivation of this UE capability signalling is discussed and a way forward is proposed.
2 Discussion
2.1 WLAN inter-working functionality

In 3GPP-WLAN radio interworking feature, RAN2 has specified the RAN rules based on the RAN metrics (i.e. the 3GPP signal strength/quality and WLAN load and signal strength) in TS36.304 for access network selection and traffic steering.  The evaluated decision from the RAN rules in the UE access stratum is provided to NAS and applied by the NAS in support of RAN rules based solution.
RAN2 has also specified the AS procedures for forwarding to NAS the RAN assistance parameters to NAS to be used by ANDSF rules along with the measurement results in support of ANDSF policies based solution for traffic steering.   
Signalling of the WLAN interworking parameters can be provided in SIB or by dedicated signalling.  When dedicated signalling is not provided, UE applies any broadcast parameters.  This interaction between the broadcast and the dedicated RAN assistance parameters applicable for RAN and ANDSF rules has also been specified.  
Hence, from RAN/AS perspective, the 3GPP-WLAN radio interworking feature consists of 2 main parts:

· RAN rules in TS36.304

· Broadcast and dedicated RRC signalling and the associated UE NAS-AS inter-layer interaction and procedures defined in TS36.331 for RAN rules and ANDSF rules

ANDSF policies based on the RAN metrics and the coexistence rules between ANDSF policies and RAN rules are defined in the SA2 and CT1 specifications. For the RAN rules, whether the PDN connection can be offloaded is conveyed via existing NAS procedures during PDN connection establishment and is also specified in the SA2 and CT1 specifications.
The following parts are defined in NAS:
· ANDSF rules for WLAN selection and traffic steering in support of ANDSF policies based solution
· APN level traffic steering in support of RAN rules based solution
· The criteria for applicability of RAN or ANDSF rules. 
2.2 Use of UE Capability signalling in RRC
UE capability signalling in RRC is fundamentally to inform the eNB whether an AS functionality is supported and for the eNB to know what configuration to provide to the UE and the expected UE behaviour.  
In recent releases, RAN2 has used the principle that the UE shall only set the capability bit to “supported” if the feature is tested.  This ensures that the UE passes the IOT and shows that the UE supports the feature correctly.  This then provides the assurance that configuring the functionality in the UE will be successful and not have any adverse impact on UE behaviour.  
A UE of a certain release can comprehend the signalling defined in that release and can also ignore any non-critical extensions included even if a feature is not supported by the UE.  However, for LTE, RAN2 has also followed the principle that network shall not provide dedicated signalling to a UE for a feature that is not supported.  Hence the capability bit informs eNB whether it is allowed to provide the UE with the dedicated signalling associated with the functionality.  

2.2.1 WLAN capability

As indicated in section 2.1, UE action such as whether traffic steering to/from WLAN happens or not, depends on many factors.  These include support of appropriate functionality in AS and NAS for RAN rules/ANDSF policies, appropriate NAS signalling, user preference and being in WLAN coverage. eNB does not have knowledge about most of these and hence it is not possible for eNB to be sure about the action that will be taken by the UE even when the eNB provides dedicated signalling to the UE. Hence the capability bit does not provide the eNB the knowledge whether the UE is likely to take action - either with RAN rules or with ANDSF.
3GPP-WLAN radio interworking has AS functionality to support RAN rules and the inter-working with NAS.  But it is not a pure access stratum feature. RAN rules require the NAS PDN connection offloading functionality that is configured via NAS signalling. Likewise, if ANDSF rules based solution is used, these rules are also in UE NAS. Furthermore, NAS function also includes functionality for co-existence between RAN rules and ANDSF policies. The feature thus involves a range of implementation possibilities and it is unclear what a single IOT bit can indicate.  
In any case, the IOT or capability bit is not applicable for SIB signalling.  Hence a UE supporting WLAN interworking should be able to handle (and tested for) the broadcast signalling and apply it as relevant for the functionality supported – RAN rules or ANDSF policies -  independently of any IOT bit.  Hence a UE capability signalling applicable only for dedicated signalling is not sufficient/cannot be used properly as an IOT bit for the RAN rules/ANDSF policies.

Optional/Mandatory discussion for a feature is normally taken much later after the release is frozen.  To avoid ASN.1 impact when the mandatory/optional aspect of the feature is defined, the capability signalling is normally introduced for a feature for the optionality of the feature; and if later turns out that the feature is mandatory, the feature is simply marked mandatory without any changes to signalling. Tying up RAN rules to the only capability bit will imply mandatory support of RAN rules in a UE supporting 3GPP-WLAN inter-working. RAN has not discussed or agreed on the mandatory/optional/conditional support for Rel-12 features, including the overall WiFi inter-working feature or for the sub features such as RAN rules, as this also normally depends on IOT availability of the feature.  In fact CT1specs are already based on both RAN rules and ANDSF policies being optional in the UE. Hence the RAN specification should allow to independently implement RAN rules or ANDSF policies in the UE. 
In summary, of the uses for the capability signalling in section 2.2, a capability bit in the context of WLAN interworking is then only useful to indicate whether eNB is allowed to signal the dedicated parameters to the UE.  
Observation#1: A single capability bit cannot indicate both support and IOT for RAN rules and the associated AS-NAS interaction functionality defined for RAN rules and ANDSF policies.

Observation #2: A single capability bit can be used to inform the eNB whether it is allowed to signal the dedicated parameters for WLAN inter-working (for either RAN rules based solution or ANDSF policies based solution or both).
2.3 Different Options for the UE access radio capability signalling
There are various options proposed in the meeting:

1. 1-bit capability signalling and is set if the UE supports the dedicated signalling and the associated access stratum and non-access stratum procedures. These procedures (similar to the ones supported for SIB) are:

· the AS procedure and NAS procedures for UE supporting RAN rules based solution or
· the AS procedures and NAS procedures for a UE supporting ANDSF policies based solution 
· and the procedures common to both RAN rules based solution and ANDSF policies based solution e.g. Co-existence handling or handling of common RAN assistance parameters versus Dedicated RAN assistance parameters. 
2. 1-bit capability signalling and is set if the UE supports the dedicated signalling and the associated access stratum procedure and RAN rules.
3. 2-bit capability signalling where 1 bit is for the support of dedicated signalling and the associated procedures and RAN rules and another bit for the support of dedicated signalling and the associated access stratum procedures and ANDSF configured

4. 2-bit capability signalling where 1 bit is for the support of dedicated signalling and the associated procedures and another bit for the support of RAN rules.

Based on Observation#1 and 2, it is sufficient to go with Option 1 since defining that the RAN rules or ANDSF policies is supported in the capability signalling does not help the eNB to know whether the UE is likely to take action.

Proposal#1: 1-bit capability signalling and is set if the UE supports the dedicated signalling (i.e., eNB is allowed to provided dedicated signalling) and the associated procedure for 3GPP-WLAN interworking. The associated procedures for dedicated signalling (similar to the ones supported for SIB) are: 

· the AS procedure and NAS procedures for UE supporting RAN rules based solution or

· the AS procedures and NAS procedures for a UE supporting ANDSF policies based solution 

· and the procedures common to both RAN rules based solution and ANDSF policies based solution e.g. Co-existence handling or handling of common RAN assistance parameters versus Dedicated RAN assistance parameters.

If some companies think that it might be beneficial to indicate the support and IOT of the RAN rules, a separate bit to indicate such support (i.e. Option 4) can be considered..  Hence it is proposed:
Proposal#2: If a capability for the support and IOT of RAN rules is considered useful, a separate bit can be used to indicate such support, i.e. 2-bit capability signalling where 1 bit is for the support of dedicated signalling and the associated procedures and another bit for the support of RAN rules.  .  
3 Conclusion

 Based on the observation below:

Observation#1: A single capability bit cannot indicate support and IOT for both RAN rules and also the associated AS-NAS interaction functionality defined for RAN rules and ANDSF policies.

Observation #2: A single capability bit can be used to inform the eNB whether it is allowed to signal the dedicated parameters for WLAN inter-working (for either RAN rules or ANDSF policies or both).
It is sufficient to just provide 1-bit capability signalling and is set if the UE supports the dedicated signalling and the associated procedure.
Proposal#1: 1-bit capability signalling and is set if the UE supports the dedicated signalling (i.e., eNB is allowed to provided dedicated signalling) and the associated procedure for 3GPP-WLAN interworking.  .   The associated procedures for dedicated signalling (similar to the ones supported for SIB) are: 

· the AS procedure and NAS procedures for UE supporting RAN rules based solution or

· the AS procedures and NAS procedures for a UE supporting ANDSF policies based solution 

· and the procedures common to both RAN rules based solution and ANDSF policies based solution e.g. Co-existence handling or handling of common RAN assistance parameters versus Dedicated RAN assistance parameters.

Proposal#2: If a capability for the support and IOT of RAN rules is considered useful, a separate bit can be used to indicate such support, i.e. 2-bit capability signalling where 1 bit as above for the support of dedicated signalling and the associated procedures and another bit for the support of RAN rules.  

