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1 Introduction

At the RAN3#59 meeting it has been decided to use a separate S1 procedure for the upload of UE capability information to the MME and use the Initial Context Setup procedure to download the UE capability information to the eNodeB at subsequent idle to active transitions [1]. 
RAN2 agreed in Shenzhen meeting that UE capability must always be retrieved from the UE at Attach and removed from storage at Detach. The following proposals in [2], which were also proposed in [3], were not agreed in RAN2:
Proposal 2: It is proposed that the UE capability be included in the NAS Attach request message.

Proposal 3: In line with the working principle of avoiding options, the EPC should always store the UE capability and hence the eNB will receive the UE capability in the Initial context.

Proposal 4: RAN2 discuss if it is useful for the eNB to have the UE capability as early as possible.   Currently, the only other identified procedure before the S1 Initial Context Setup is the S1 Downlink NAS Transport .  If it is felt useful to have the UE capability as early as possible, it should also be included in the S1 Downlink NAS Transport message.

Proposal 5: If proposal 4 is not considered necessary, then it is proposed to provide an indication in the S1 Downlink NAS Transport  message whether the EPC has the UE capability.  This allows the eNB to do the UE capability query before the receipt of the bearer establishment request.

In this contribution we provide further clarification on the download of this information by pointing out that the MME should configure the UE capability information in the eNodeB only when the context setup was triggered by a Service Request (i.e., idle to active transition) and not by an Attach.
2 Discussion
The original motivation for the upload and the storage of the UE Radio Capability information in the MME was to avoid the need to enquire the UE for this information each time an idle to active transition occurs and avoid loading the radio interface with the transfer of this information each time, thereby causing also additional delay to the idle to active transition. That is, the intention was to apply the download of this information from the MME to the eNodeB at idle to active transitions only, once the UE has been attached i.e., registered in the network. As long as the UE remains attached to the network the capability information maintained in the UE and stored in the network remains consistent. Recall that according to the RAN2 decision there will be no support in RRC (Rel.8) for the dynamic change of UE capability information. If the UE capabilities need to be changed anyway then it can only be done by performing a detach and an attach again.

This also means that the consistency of the UE capability information in the UE and in the MME cannot be guaranteed after the UE has detached from the network. Therefore when the UE detaches from the network this information should be deleted from the MME. This can be easily ensured when the UE detaches from the network with normal NAS detach signaling, i.e., the MME can delete this information when the UE EMM state maintained in the MME is changed to EMM-DEREGISTERED. 

One problem, though, is that the UE may not always execute a regular NAS Detach signaling, e.g., it may occur that the UE simply “disappears” from the network without signaling, in which case the UE capability information will not be deleted from the MME and the information may become inconsistent with the information maintained in the UE. (We note that the MME may perform an implicit detach and move the UE state into EMM-DEREGISTERED after a timer expires.)  
Therefore, the following MME behavior needs to be assumed in order to guarantee the proper and consistent maintenance of UE capability information in the MME:
· In case the MME establishes the UE context in the eNodeB and it has the UE radio access capabilities stored, it includes this information in the context setup sent to the eNodeB.
· In case of UE detach, the MME deletes the UE radio access capabilities.
· In case the context setup was triggered by an attach (instead of an idle to active transition), the MME should not include the UE radio access capability in the context setup and it should erase any UE radio capability information stored from a previous attachment of the UE. The eNodeB should enquiry the UE radio access capabilities and then upload the information to the MME when it is received.
Note that when the UE context is established in the eNodeB from the EPC, the eNodeB does not know whether the context setup was due to an attach or due to an idle to active transition. That is, when it receives the Radio Capability IE in the Initial Context Setup Request message, it has to accept and trust that information, as it has no possibility to judge whether this information is up to date and valid or not. Therefore, if we want to guarantee that no inconsistent information can reach the eNodeB then it needs to be ensured that no capability information at all is downloaded from the MME in case the context establishment was triggered by an attach.
3 Conclusion

In order to ensure the consistency of UE capability information maintained in the UE and in the network we propose to accept the following additional rules with regards to the upload and download of this information on S1 and agree on the corresponding text proposal to 36.300 according to [4].
· In case the MME establishes the UE context in the eNodeB and it has the UE radio access capabilities stored, it includes this information in the context setup sent to the eNodeB.
· In case of UE detach, the MME deletes the UE radio access capabilities.
· In case the context setup was triggered by an attach (instead of an idle to active transition), the MME should not include the UE radio access capability in the context setup and it should erase any UE radio capability information stored from a previous attachment of the UE. The eNodeB should enquiry the UE radio access capabilities and then upload the information to the MME when it is received.
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