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Discussion
1 Introduction
In [1], we presented our view on the handling of UE capability. As a result of the discussion, the following points were stated in the minutes in RAN2#57-bis.

· UE capability can be stored in the CN.

· A part of UE capability may always be provided at RRC Connection Setup.

The definition of UE classes with certain data rate capabilities was proposed [2] and agreed into [3], where exact data rates for UL and DL are FFS. In this document we propose a scheme in which the UE can possess multiple UE classes and the UE can change its class during a RRC Connection as well as at RRC Connection Setup.
The proposed scheme realises the following functions.
· For the UE to indicate preferred UE class(es).

· For the network to signal a UE class that the UE should use.

2 Discussions
2.1 Architecture for UE capability
We have shown our view that UE capability should be split into two parts, dynamic part and semi-static part [1]. The semi-static capability includes UE capabilities that are usually hard-coded in the UE. It is still called semi-static since the specification would not disallow the modifications of those capabilities. With the new proposal in which the UE can have multiple UE classes, the set of UE classes can be included in the semi-static part of UE capability. The network can use it for service prioritization or load balancing purposes.

The UE class used in the RRC Connection should be separately handled. We propose to define “selected capability” so that the network and the UE can negotiate the UE class that should be used in the connection.
Semi-static UE capability

· UE capabilities that are hard-coded in nature (e.g. frequency band capability, inter-RAT capability)

· Full list (set) of supported UE “data rate” classes
Selected UE capability

· A UE class to be used in the RRC Connection
The selected capability can be negotiated at the RRC connection establishment procedure and during a RRC connection with the equivalent of UE Capability Information procedure.

2.2 UE capability storing at initial connection setup (Attach procedure)
The Figure-1 below shows an example of initial access scenario. Initially the network does not have any information for the capability of the UE in this scenario. Both selected and semi-static part of capability is signalled in Connection Request message and both are stored in the serving eNB. The eNB passes both capabilities to the core network. It is however FFS whether the selected capability is necessary in the core network.
At the connection release, only the selected part is released in the core network. Any UE context in eNB is released in the serving eNB, resulting in the release of all the capabilities associated with the UE.
It should be noted that after the initial connection (Attach) is completed the network keeps the information of the UE data rate classes supported by the UE, which is a part of the semi-static capability.
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Figure-1: Initial setup and Connection release
2.3 Subsequent connections
After the initial connection setup, the network keeps the information of the set of UE classes supported by the UE. This leaves some level of network control on the UE class that is used. For example in case of paging, the network would have more knowledge on the initiated service, in which case it may be beneficial if the network can signal the UE to use a certain UE class so that an additional signalling after connection setup procedure can be avoided.
In case of an UE originated call, the UE may have knowledge from the application layer on whether the initiated service is resource demanding on DL or UL. This cannot be known to the network if the UE uses default IP access bearer. In the proposed scheme, the UE is allowed to indicate a preferred UE class. This function can be used by the UE to differentiate the UE class to use, depending on whether the UE is receiving E-MBMS or not as discussed in [1].
The following figure shows an example of subsequent connection setup scenario. As discussed above, it is optional for the UE to indicate the preferred UE class. After receiving Connection Setup (which includes the full set of UE classes) from EPC, the serving eNB determines the UE class for this RRC Connection and signals to the UE.
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Figure-2: Subsequent connection setup
3 Conclusion
We proposed a framework for the handling of UE capability in LTE. Our proposal is summarized below.
· Part of UE capability is stored in the core network in LTE_IDLE mode.

· UE capability is split into two categories, selected part and semi-static part.
· Only semi-static part is stored in LTE_IDLE.

· The UE can optionally indicate preferred UE classes to the network in RRC Connection Request message

· The network signals the UE class used in the RRC Connection in the RRC Connection Setup message.

RAN2 is asked to discuss the issues covered in the document. The related CR to [3] is attached below.
-----Text Proposal------
18
UE capabilities
UE capabilities are handled as follows

· RRC signalling carries RRC capability and NAS signalling carries NAS capability;
· Some capability information is stored in the Evolved Packet Core in LTE_IDLE state and LTE_ACTIVE state;
· In the uplink, some capability information may be sent early in e.g. RRC_CONNECTION_REQUEST. In the downlink, inquiry procedure of the UE capability may be supported;
· UE capability is divided into two categories, semi-static part and selected part;
Semi-static UE capability

· UE capabilities that are hard-coded in nature (e.g. frequency band capability, inter-RAT capability)

· Full list (set) of supported UE “data rate” classes

Selected UE capability

· A UE class to be used in the RRC Connection
· Only semi-static part is stored in the Evolved Packet Core in LTE_IDLE.
Detailed handling of the selected part and the semi-static part at the initial access and RRC connection release is provided in the figure below. The UE provides both the selected capability and the semi-static capability in the RRC Connection Request message. The information is forwarded up to the Evolved Packet Core. At the connection release, only the selected part is released in the core network and the semi-static part remains stored.
It is FFS whether the selected UE capability is necessary in the Evolved Packet Core.
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Figure-A: Initial access and Connection release
In subsequent accesses, the UE optionally transmits the selected part of its capability. The information may be forwarded to the core network. The semi-static part is downloaded to the serving eNB from the core network. In the downlink message the network can command the UE to use a specific selected capability.
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Figure-B: Subsequent accesses
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