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1. Introduction

At CT1#111, CT1 agreed C1-183817 adding a TAU trigger for a change of E-UTRAN radio capability in EMM-IDLE mode. No special consideration was given to the case when the UE is in EMM-IDLE mode with suspend indication. Per current spec, when the UE in EMM-IDLE mode with suspend indication needs to initiate a NAS procedure, the NAS shall request the lower layer to resume the RRC connection. However resuming the RRC connection is problematic in case the UE’s radio capabilities need to be updated because with an RRC connection resumption, the UE and the network will both resume using the stored AS context and radio capability update procedure will not be triggered.
.

The purpose of the present document is to analyze the possible solutions on how to handle a change of UE radio capability information in EMM-IDLE mode with suspend indication, and to provide a way forward.

2. Possible solutions to handle a change of UE radio capability information in EMM-IDLE mode with suspend indication
2.1 UE-based solution
In this solution, when the UE needs to initiate a TAU procedure with a UE radio capability information update needed IE in EMM-IDLE mode with suspend indication, the UE autonomously deletes the stored AS context and triggers establishment of a new RRC connection. The UE procedure for "autonomous" release of the AS context when using User Plane CIOT EPS Optimisation is defined in TS 36.331:
· The decision to resume or setup a new RRC connection is made by the NAS (“upper layers”) as stated in TS 36.331 clause 5.3.3.2:

“The UE initiates the procedure when upper layers request establishment or resume of an RRC connection while the UE is in RRC_IDLE.”

Therefore in case of a TAU with UE radio capability information update needed IE, the NAS should request RRC to setup a new RRC connection rather than resuming the old connection. This means that the network will have to perform a security mode command procedure to complete the TAU procedure.

· TS 36.331 subclause 5.3.3.2 also specifies that if there is a stored UE context, it is deleted in cases when the request from the NAS (“upper layers”) is other than resume.

“….

1> if the UE is resuming an RRC connection: 

2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.3a; 

1> else: 

2> if stored, discard the UE AS context and resumeIdentity; 

2> initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

2.2 Network-based solution
As mentioned in the introduction section, per current spec when the UE in EMM-IDLE mode with suspend indication needs to initiate a NAS procedure, the NAS shall request the lower layer to resume the RRC connection. This is specified in TS 24.301 subclause 5.3.1.3: 

“-
Upon trigger of a procedure using an initial NAS message when in EMM-IDLE mode with suspend indication, the UE shall request the lower layer to resume the RRC connection. In this request to the lower layer the NAS shall provide to the lower layer the RRC establishment cause and the call type according to annex D of this document;”
This means that even for the case of triggering TAU with a UE radio capability information update needed IE, the UE will have to first resume the RRC connection. 

Observation 1: When the UE is in EMM-IDLE mode with suspend indication, per current spec the UE always resumes the RRC connection before sending NAS signalling.

In this solution, after the RRC connection has been resumed and the MME has received the TAU Request with the UE radio capability information update needed IE, the MME can trigger the retrieval of the updated UE radio capabilities using the recently defined UE Radio Capability Request in S1-AP DOWNLINK NAS TRANSPORT message. This same approach was used for a different reason (retrieval of UE radio capability for paging info) in subclause 5.11.2 of TS 23.401: 

“When the CIoT EPS Optimisations do not apply, if the MME has not stored the UE Radio Capability information, in order to obtain UE radio capability for paging information, the MME can trigger the retrieval of the UE Radio Capability information by indicating UE Radio Capability request in DOWNLINK NAS TRANSPORT message during Attach or TAU procedure.”
Observation 2: The MME can trigger retrieval of UE radio capabilities using UE Radio Capability request flag in S1-AP DOWNLINK NAS TRANSPORT message

The overall signalling flow will look as follows: 


[image: image1.emf] UECapabilityEnquiry

eNB UE

 UECapabilityInformation

MME

S1-AP: Downlink NAS Transport w/ “UE Radio capability req.” flag

RRC connection resume

Deletes old UE radio 

capabilities and triggers 

update

UE Capability Info Indication

Store updated UE 

Radio capabilities

S1-AP: UE Context Resume Req.

S1-AP: UE Context Resume Accept

RRC Reconfiguration

TAU (w/ “UE radio capability update needed” flag)


Figure 1: Sending TAU w/ UE radio capability information update needed IE when using UP CIOT EPS Optimisation

2.3 Comparison of the two solutions
The network-based solution, while not having any new signalling impacts, impose a new logic in the MME to handle a TAU Request with the UE radio capability information update needed IE. Notably, the MME needs to set the UE Radio Capability Request in the DOWNLINK NAS TRANSPORT message that includes the TAU Accept. As stated in section 2.2, a similar approach is defined already for another reason (retrieval of UE radio capability for paging information). Nevertheless it is possible that the MME may not support this relatively new signalling and logic and there is a possibility of backwards incompatibility e.g. in case of a Rel-15 UE connecting to a Rel-13 MME. This in turn would require some form of negotiation for the UE to fallback to detach/reattach if the MME does not support DOWNLINK NAS TRANSPORT message with Radio Capability Request. Another issue is that the UE and the network, upon the resumption of the RRC connection, would be required to use the "old" radio capabilities (until radio capability update is performed).
The UE-based solution on the other hand is already supported in the RRC specification but requires a new trigger in NAS to request a "fresh" RRC connection when a TAU with a UE radio capability information update needed IE needs to be performed. This solution does not have any new network impacts but only additional UE NAS impacts. 

Due to the issue of backwards compatibility and in order to avoid network impacts, it is proposed to adopt the UE-based solution. 

3. Proposal
It is proposed to adopt the UE-based solution as described in section 2.1 on how to update the UE radio capability information with TAU when the UE is in EMM-IDLE mode with suspend indication. 
A corresponding CR is provided in C1-185167.
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