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This paper discusses the procedure that the UE and network initiates the radio bearer setup for the dedicated EPS bearer.
1. Discussion

The eNB can release the radio Bearer of UE’s EPS bearers based on its radio resource condition, because all Non-GBR Bearers shares the same AMBR, only releasing the radio bearer of subset of the Non-GBR Bearers does not really release the radio resource, only the radio bearer of all the Non-GBR bearers are released can revoke the radio resource of the UE’s Non-GBR bearer.
After the ENB releases the radio bearer of all the Non-GBR bearers, the MME will not modify the Bearer QoS of any of the Non-GBR bearers, i.e. the MBR of the Non-GBR Bearer is not changed in the MME, Serving GW and PDN GW.

The eNB can also release the radio Bearer of UE’s GBR bearer. However, after the ENB does it, the MME will command Serving GW and PDN GW to downgrade the MBR and GBR of the GBR bearer to 0bps. If the MME does not change the MBR and GBR to 0bps, the downlink data will continue to arrive to the PDN GW because of the nature of GBR Bearer, the downlink data will trigger a service request procedure to setup the radio bearer of the GBR bearer, and there is an oscillation effect and it will bring a great of signalling load to the EPS network. So when there is a downlink data arriving to the PDN GW, the PDN GW should check the MBR of the Bearer, if the MBR of the Bearer is 0bps, the downlink data is dropped. If the MBR of the Bearer is greater than 0bps, the downlink data will be forwarded to the Serving GW. When the MBR of GBR Bearer is downgrade to 0bps, it is FFS whether the PDG GW will notify the PCRF and PCRF will notify the AF.
When the UE finds the radio bearer of the GBR Bearer is released, the UE will automatically change the MBR and GBR of the GBR bearer to 0bps and will internally notify its application. When the application in the UE wants to use the GBR bearer, it needs to negotiate with the peer AF, this negotiate is after UE enter active mode and using the default bearer or other dedicated Non-GBR bearer to transfer the application level message. So the establishment radio bearer of GBR bear with MBR/GBR= 0bps will be after the UE having entered the active mode. A new service request procedure for the active mode is proposed.
2. Proposal
Based on the above discussion, the following changes are proposed to be included in the TS23.401.
5.3.4
Service Request procedures
5.3.4.1
Idle mode UE triggered Service Request
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Figure 5.3.4-1. Idle mode UE triggered Service Request procedure

1)
The UE sends NAS message Service Request (S-TMSI, TAI, Service Type) towards the MME encapsulated in an RRC message to the eNodeB. The RRC message(s) that can be used to carry this NAS message are described in 3GPP TS 36.300 [5].

2)
The eNodeB forwards NAS message to MME. NAS message is encapsulated in an S1-AP: Initial UE Message (NAS message, Cell Global ID of the serving cell). Details of this step are described in 3GPP TS 36.300 [5].
3)
NAS authentication procedures may be performed.

4)
The MME sends S1-AP Initial Context Setup Request (Serving GW address, S1-TEID(s) (UL), Bearer QoS(s), Security Context, MME Signalling Connection Id) message to the eNodeB. This step activates the radio and S1 bearers for the EPS Bearers which its MBR is greater than 0bps, which includes the default bearer and the pre-established dedicated Non-GBR bearers. Whether the GBR bearer is included is FFS. The eNodeB stores the Security Context, MME Signalling Connection Id, Bearer QoS profile(s) and S1-TEID(s) in the UE RAN context.  The step is described in detail in 3GPP TS 36.300 [5].
5)
The eNodeB performs the radio bearer establishment procedure. The user plane security mode is established at this step. This step implicitly confirms the Service Request. This step is described in detail in 3GPP TS 36.300 [5].

6)
The uplink data from the UE can now be forwarded by eNodeB to the Serving GW. The eNodeB sends the uplink data to the Serving GW address and TEID provided in the step 4.

It is FFS if the uplink data can be forwarded onwards by Serving GW only after step 8.
7)
The eNodeB sends an S1-AP message Initial Context Setup Complete (eNodeB address, S1 TEID(s) (DL)) to the MME. This step is described in detail in 3GPP TS 36.300 [5].
8)
The MME sends an Update Bearer Request message (eNodeB address, S1 TEID(s) (DL)) to the Serving GW. The Serving GW is now able to transmit downlink data towards the UE. 
9)
The Serving GW sends an Update Bearer Response to the MME.
5.3.4.2
Network Triggered Service Request
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Figure 5.3.4-2. Network triggered Service Request procedure
1)
The PDN GW receives a downlink data packet for a UE.
2)
The PDN GW checks which EPS bearer the downlink data packet belongs to by the DL TFT, if MBR of the EPS bearer is greater than 0bps, the PDN GW forwards the downlink data to the Serving GW, otherwise the downlink data is dropped..

3)
The Serving GW receives a downlink data packet for a UE in IDLE state and buffers the downlink data packet, then the Serving GW sends a Paging Request message to the MME. 

4)
The MME sends a Paging message (NAS Paging ID, TAI(s), Paging DRX ID) to each eNodeB belonging to the tracking area(s) in which the UE is registered. The step is described in detail in 3GPP TS 36.300 [5].

5)
The UE is paged by the eNodeBs. The step is described in detail in 3GPP TS 36.300 [5].

6)
The UE initiates the UE triggered Service Request procedure, which is specified in clause 5.3.3.1.
5.3.4.3
Active Mode UE triggered Service Request
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Figure 5.3.4-3. Active Mode UE triggered Service Request procedure

1)
The UE sends NAS message Service Request (Service Type, Bearer Indication) towards the MME, the Bearer Indication indicates which EPS GBR bearers that its MBR is equal to 0bps are to be established.
2)
The MME sends Radio Bearer Setup Request (Serving GW address, S1-TEID (UL), Bearer QoS, NAS Message from the MME) message to the eNodeB. This step activates the radio and S1 bearer for a pre-established GBR dedicated bearer.
3)
The eNodeB performs the radio bearer establishment procedure. During the procedure, the eNodeB relays the NAS message from the MME and the UE NAS response message to the UE. 
4)
The uplink data from the UE can now be forwarded by eNodeB to the Serving GW. The eNodeB sends the uplink data to the Serving GW address and TEID provided in the step 2.

It is FFS if the uplink data can be forwarded onwards by Serving GW only after step 7.
5)
The eNodeB sends an S1-AP message Radio Bearer Setup Complete (eNodeB address, S1 TEID(s) (DL), NAS Message from the UE) to the MME.

6)
The MME sends Service Accept to the UE. 
7)
The MME sends an Update Bearer Request message (eNodeB address, S1 TEID (DL), Bearer QoS) to the Serving GW. The Serving GW is now able to transmit downlink data towards the UE. 
8)
The Serving GW sends an Update Bearer Request message (TEID, Bearer QoS) to the PDN GW. 
9)
The PDN GW may interact with the PCRF to indicate to the PCRF that the QoS of the EPS Bearer is changed (i.e. the MBR is changed to greater than 0bps from 0bps) if PCRF is configured in the network.

10)
The PDN GW sends an Update Bearer Response to the Serving GW.
11)
The Serving GW sends an Update Bearer Response to the MME.
























































































































9. PCRF Interaction
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56. UE triggered Service Request procedure
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8. Update Bearer Request
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