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Abstract of the contribution:

The paper proposes an approach that activates uplink and downlink S1 user plane in parallel.

1
Introduction 
It is under discussion how to prevent that a delayed downlink S1 UP setup triggers paging caused by response packets to uplink packets. The uplink path may be available before the downlink path.

In the following a proposal is described how the uplink and downlink S1 UP may be activated in parallel.

2
Proposal
5.3.4.1
UE triggered Service Request


[image: image1]
Figure 5.3.4.1-1: 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, eNodeB address, S1 TEID(s) (DL)). Details of this step are described in 3GPP TS 36.300 [5]. When the Service Type is DATA or PAGING RESPONSE the eNodeB reserves one S1 TEID (DL) for every potential S1 bearer. The eNodeB buffers or discards any received downlink data before the related radio bearers are activated.
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 all the active EPS Bearers. The eNodeB associates the reserved S1 TEIDs (DL) with the EPS bearers according to the EPS bearer IDs. 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]. 
When the Service Request is the response of paging for the network initiated signalling e.g. to perform the MME/HSS-initiated detach procedure for the UE in EMM-IDLE state, the MME sets up only a signalling connection and does not establish the radio and S1 bearers for the user plane, i.e. the steps 4 to 9 are omitted. In this case, the S1 signalling connection is established through the network initiated NAS signalling, e.g. MME/HSS-initiated detach procedure.
5.
The eNodeB performs the radio bearer establishment procedure. The user plane security is established at this step. This step implicitly confirms the Service Request. This step is described in detail in 3GPP TS 36.300 [5]. When user plane security has been established the EPS bearer state is synchronized between the UE and the network, i.e. the UE should remove any internal resources for bearers that are not set up.
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.
In parallel to step 4 the MME sends an Update Bearer Request message (eNodeB address, S1 TEID(s) (DL)) to the Serving GW. The S1 TEID(s) (DL) are associated with the related EPS bearer according to the EPS Bearer ID. 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.
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2. NAS: Service Request
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5. Radio Bearer Establishment 





 





6. Uplink Data





 





8. Update Bearer Request





 





9. Update Bearer Response
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