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Introduction
As per TR 24.801 subclause 6.2.6.1.1, current usage of the Service Request procedure applies to the cases when the network has downlink signalling pending, or when either the UE or the network has pending user data and the UE is in EMM-IDLE mode. 
This contribution proposes:

· to introduce the use of the Service Request procedure in EMM-CONNECTED mode in the UE, for the case the UE has pending user data in EMM-CONNECTED mode, and 

· to clarify the successful completion of the Service Request procedure in the UE, for the case when only the NAS signalling connection is established further to the procedure in EMM-IDLE.
Discussion

Initiation of the Service Request procedure in EMM-CONNECTED
In SAE, the UE may need to re-establish the user plane bearers to transfer uplink data in EMM-CONNECTED while only the NAS signalling connection is established.

In fact, we can mention the use case as follows: 
As per subclause 6.2.6.1.3: “If the SERVICE REQUEST message was sent by the UE with service type "paging response", the network will establish the radio and S1 bearers for all activated EPS bearer contexts if it wants to transfer data”. Thus, in EMM-IDLE state, if the UE performs the Service Request procedure further to paging for NAS signalling (eg load balancing between MMEs, dedicated bearer modification without bearer QoS update etc.), the MME will only establish the NAS signalling connection for signalling transport as there is no pending downlink data. 
Afterwards, while the UE is in EMM-CONNECTED state and only the NAS signalling connection is setup, the UE may need to re-establish the user plane bearers.
In legacy GERAN/UMTS systems, the Service Request procedure can be used to re-establish radio resources for preserved bearers in the Core Network while only the signalling connection is established. 
We propose to reuse the same procedure for SAE.

Successful completion of the Service Request procedure initiated in EMM-CONNECTED
Regarding the completion of the service request procedure when initiated in EMM-CONNECTED mode, since the AS security has previously been activated upon RRC connection establishment, we propose that the user plane radio bearer establishment is treated as a successful completion of the service request procedure.
Successful completion of the Service Request procedure initiated in EMM-IDLE for the case of paging response for NAS signalling
As per subclause 6.2.6.1.3: “If the SERVICE REQUEST message was sent by the UE with service type "paging response", the network will establish the radio and S1 bearers for all activated EPS bearer contexts if it wants to transfer data”. Thus, in EMM-IDLE state, if the UE performs the Service Request procedure further to paging for NAS signalling (eg load balancing between MMEs, dedicated bearer modification without bearer QoS update, network initiated detach etc.), the MME will only establish the NAS signalling connection for signalling transport as there is no pending downlink data.

Regarding the completion of the service request procedure when initiated in EMM-IDLE mode further to paging response for NAS signalling, since the AS security for the control plane is activated upon RRC connection establishment, we propose that the AS security activation is treated as a successful completion of the service request procedure.
Proposal

It is proposed to update 3GPP TR 24.801, introducing a trigger for Service Request when only a NAS signalling connection exists in the UE and clarifying the successful completion of the Service Request procedure in the UE, for the case of paging response for NAS signalling, based on discussion above.
First change
5.3
UE NAS mobility functions in EMM-CONNECTED mode

Editor's note: This subclause will contain a description of UE NAS mobility functions in EMM-CONNECTED mode.

In EMM-CONNECTED mode a UE with a valid USIM inserted will: 

-
perform S-TMSI reallocation when requested by the MME;

-
respond to identification requests from the MME;

-
perform authentication when requested by the MME;

-
initiate the ciphering and integrity protection for NAS signalling when requested by the MME;

-
not perform periodic tracking area updating;

-
when attached to the EPS: 

-
perform tracking area updating when after handover the UE detects that it has entered a tracking area not in the list of assigned tracking areas;
-    perform service request in order to establish the radio bearers when uplink user data is to be sent;

-
perform detach when the UE is switched off, the USIM is removed from the UE, the EPS capability of the UE is disabled, or when requested by the MME.

      Editor's note: The support of S-TMSI reallocation, identification request and tracking area updating by a UE using emergency services without valid USIM is FFS.
Next change
6.2.6.1
Service request procedure

6.2.6.1.1
General
The purpose of the service request procedure is to transfer the EMM mode from EMM-IDLE to EMM-CONNECTED mode and establish the radio and S1 bearers when uplink user data is to be sent.


This procedure is used when:
-
the network has downlink signalling pending; or
-
the UE or the network has user data pending and the UE is in EMM-IDLE mode; or

-    the UE in EMM-CONNECTED mode has uplink user data to be sent and the corresponding user plane radio bearers are not established.

The service request procedure is initiated by the UE, however, for the downlink transfer of signalling or user data in EMM-IDLE mode, the trigger is given by the network by means of the paging procedure (see subclause 6.2.6.2). 

The service type can take either of the following values: "data" or "paging response". Each of the values shall be selected according to the criteria to initiate the service request procedure.

The UE shall invoke the service request procedure when:
a)
the UE receives a paging request from the network in EMM-IDLE mode. In this case, the service type shall be set to "paging response".
b)
the UE, in EMM-IDLE or EMM-CONNECTED mode, has pending user data to be sent and no radio bearer is established. In this case, the service type shall be set to "data".

Editor's note: Additional criteria for initiating the Service request procedure as well as other values of the service type are FFS.

Editor's note: The interaction of this procedure with other MM procedures is FFS.

6.2.6.1.2
Service request procedure initiation

The UE initiates the service request procedure by sending a SERVICE REQUEST message to the MME, starts the timer T3417, and enters the state EMM-SERVICE-REQUEST-INITIATED and EMM-CONNECTED mode. The message SERVICE REQUEST shall contain the S-TMSI and the Service type.

Upon receipt of the SERVICE REQUEST message, the MME may initiate the authentication procedure.

6.2.6.1.3
Service request procedure accepted by the network

If the SERVICE REQUEST message was sent in EMM-IDLE by the UE with service type "data", the indication from the lower layers that the access stratum security is set up shall be treated as a successful completion of the procedure. 
If the SERVICE REQUEST message was sent in EMM-CONNECTED mode by the UE with service type "data", the indication from the lower layers that the user plane radio bearer is set up shall be treated as a successful completion of the procedure.
If the SERVICE REQUEST message was sent by the UE with service type "paging response", the indication from the lower layers that the access stratum security is set up shall be treated as a successful completion of the procedure.
If the SERVICE REQUEST message was sent by the UE with service type "paging response", the network will establish the radio and S1 bearers for all activated EPS bearer contexts if it wants to transfer data.


Upon successful completion of the procedure, the UE shall stop the timer T3417 and enter the EMM-REGISTERED state.
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