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Abstract of the contribution: This contribution discusses the usage of UP EPS Optimization for TAU, SMS and communication with SCEF.
Introduction

This paper addresses the usage of UP EPS Optimization when a TAU procedure or SMS transfer is performed. With regards to the usage of SCEF, it the understanding of the sourcing company that SCEF is used when data is transferred via MME which implies CP CIOT EPS Optimization and thus is not applicable for the UP EPS Optimization.

Discussion

 TAU procedure as well as SMS transfer is conducted using SRB and via S1AP interface. It is assumed that the same applies when UP EPS Optimization is used.
In case of TAU procedures there are scenarios where data needs to be transferred following the TAU procedure, this is either MO (indicated in the TAU Request in the active flag) or MT when data is buffered in the network (HLCom scenario).
There are two ways to cater for data transfer following the TAU procedure when UP EPS Optimization is used:

1. Legacy connection setup is used followed by MME triggering resumption of the connection as described in S2-160345.
2. Connection Resume procedure is used ensuring that DRBs are available if data needs to be transferred.
The procedure described in bullet number 2 is shown below.
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Figure 1. TAU procedure using UP EPS Optimization.

1. UE triggers Random Access procedure.

2. UE triggers Connection Resume.

3. UE sends RRC Uplink Transfer message including a NAS PDU carrying TAU Request message.

4. eNB forwards the NAS PDU carrying the TAU Request message in S1-AP Uplink NAS Transport message to the MME.

5. MME verifies that the UE has not indicated in the ‘active flag’ outstanding MO data as well as there is no MT data to be delivered to the UE.

6. MME sends to the eNB S1-AP Downlink NAS Transport message including a NAS PDU carrying the TAU Accept message.
7. eNB forward the NAS PDU carrying the TAU Accept message to the UE in a RRC Downlink Information Transfer message.

8. eNB decides to trigger Connection Suspend procedure.

In case of SMS transfer the same signalling flow as shown in figure 1 is applicable, where multiple UL and DL NAS messages are exchanged.

Below a signalling flow is shown when data needs to be transferred in conjunction with the TAU procedure.
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Figure 2. TAU procedure using UP EPS Optimization with subsequent data transfer.

1. UE triggers Random Access procedure.

2. UE triggers Connection Resume.

3. UE sends RRC Uplink Transfer message including a NAS PDU carrying TAU Request message.

4. eNB forwards the NAS PDU carrying the TAU Request message in S1-AP Uplink NAS Transport message to the MME.

5. MME verifies that data needs to be transferred, i.e. either the UE has indicated in the ‘active flag’ outstanding MO data or there is MT data to be delivered to the UE or both.

6. MME sends to the eNB S1-AP Downlink NAS Transport message including a NAS PDU carrying the TAU Accept message.
7. eNB forward the NAS PDU carrying the TAU Accept message to the UE in a RRC Downlink Information Transfer message.

8. Data is transferred.

9. eNB decides to suspend the connection.

10. eNB triggers Connection Suspend procedure.

As shown in the figures above it is possible to apply UP EPS Optimization for TAU, SMS as well as for data transfer in conjunction with TAU.

In case a solution 1 is used (see S2-160345) a UE will need to use different procedures dependent whether access is triggered for data transfer or for transfer of a NAS message. Furthermore, additional protocol changes as proposed in S2-160345 are required to support of resumption for data transfer in conjunction with TAU. Finally, the UE would need to maintain the previously cached AS Context in parallel to the new, used AS Context established for the TAU procedure.

In comparison, using solution 2 the UE uses always Connection Resume procedure regardless whether TAU, SMS or MO/MT data triggers the access and thus reduces the overall implementation impacts.
Impacts on specifications

Analysis of the possible impacts on TS 23.401 was conducted and two potential items were identified:

- removal of the old S1AP association at ‘old eNodeB’;

- clarification that user plane does not need to be established when Connection Resume was used;

However, there is no need to add text regarding the removal of the S1AP association with the ‘old eNodeB’ into the TAU procedures in TS 23.401 as that is already covered by existing text in TS 36.413:

8.3.3       UE Context Release (MME initiated)

8.3.3.1            General

The purpose of the UE Context Release procedure is to enable the MME to order the release of the UE-associated logical connection due to various reasons, e.g., completion of a transaction between the UE and the EPC, or completion of successful handover, or completion of handover cancellation, or release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected after the UE has initiated the establishment of a new UE-associated logical S1-connection, or the UE is no longer allowed to access the CSG cell (i.e., the UE becomes a non-member of the currently used CSG cell). The procedure uses UE-associated S1 connection.
Regarding the second bullet, as already today for the X2 HO/Path switch, the TAU procedure does not fully contain the information regarding the availability of the user plane.
Conclusions

Based on the discussion it is proposed to adopt the usage of Connection Resume procedure also for the TAU procedure as well as SMS transfer. No impacts on TS 23.401 have been identified.
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