3GPP TSG-RAN WG3 #Adhoc NB-IOT                                                                   R3-160105
Budapest, Hungary, 20th  – 22th January 2016
Agenda item:
26.2
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title: 
                   Introduction in TS 36.413 of the cIOT User Plane Solution
Document for:
Approval
1
Introduction
At last SA2 meeting, SA2 technically endorsed the TS 23.401 CR in [2] which introduces the user plane cIOT EPS Optimization. The solution was earlier named as solution 18 and documented in section 6.18 in the latest version of TR 23.720 [1] as user plane based solution with AS information stored in RAN.
This paper provides an overview of the RAN3 impacts and technical choices to be made and proposes the associated TS 36.413 CR.

2 Discussion
The stage 3 implementation of the user plane solution can be summarized through the following items:

1) New procedures to be introduced

A new S1AP protocol function (UE Context Resume) and 2 new S1AP procedures (UE Context Suspend, UE Context Resume) are proposed to be introduced as class 1 procedures in the attached CR. The two new S1AP procedures are initiated from the eNB to the MME. The MME will use this trigger to delete bearer contexts towards the SGW (suspend) or restore the bearer contexts in SGW (resume). The S1AP UE Context Resume Request message will trigger the ECM in the MME to enter the ECM-Connected state.
Proposal 1: introduce two class 1 procedures (UE Context Suspend, UE Context Resume).

2) The S1 PAGING message

For MT call, there seems no compelling reason to change the paging over S1 which is currently sent connectlionless. The eNB when receiving the S1 paging can treat it as today i.e. need not find any stored context at this “paging” stage. Then the eNB can page over the radio. Given that the UE has become idle at suspension time, this UE should listen to normal NB-IOT paging channels and get the radio paging. Then if the UE is involved in the paging response, the UE will use the RRC resume function and the MO call flow can be followed. Only at that point in time needs the eNB retrieve the UE context from the Resume ID IE contained in the RRC Resume Request message. Keeping the paging connectionless thus brings less processing effort in the paged eNBs.
Moreover, in the event that one or more eNB(s) have a suspended UE context, the paging area may comprise other eNBs with no context. It would be more complex that MME sends different paging messages i.e. connectionless paging messages towards some eNBs and UE-associated paging messages towards other eNBs.

The only information that the eNB needs to receive for its connectionless paging is that this is an NB-IOT paging so that paging is sent over NB-IOT paging channels. This indication can be added.

Finally, the interaction with the “paging optimization” feature introduced in release 13 is addressed in tdoc [3]. It is proposed to make the solution 18 benefit from this feature by:
· Adding the list of recommended cells and eNBs in the S1AP UE Context Suspend Request message

· Adding the list fo recommended cells in the Paging message (covered by TEI13 “paging optimization”).

Proposal 2: The S1AP Paging procedure can remain connectionless with addition of a NB-IOT Paging indicator IE. It is also proposed to add the “list of recommended cells and eNBs” to the UE Context Suspend Request message for paging optimization purpose.

3) Transfer of the TAU Request in the INITIAL UE MESSAGE message or the UL NAS Transport ?
The use case of transfer of the TAU Request is addressed in section 6.18.1.6 of TR 23.720. In this scenario, we note that the UE has used the RRC Resume procedure to include the TAU Request and the context has been retrieved in the eNB. 

The natural message to carry this TAU Request over S1AP is therefore the UL NAS Transport without any RAN3 impact. If the Initial UE Message is used instead, this complicates because some additional IEs become needed for this message and also this changes the today S1AP logic because the Initial UE Message is currently used to initiate an S1AP context in the MME and trigger the initiation of a new logical S1 connection, whereas in this case the S1 logical association already exists.   
Proposal 3: for the transfer of the TAU Request message, the UL NAS Transport can be reused resulting in no impact on the Initial UE Message message. 

4) TAU with follow-on bearer setup

The use case where the TAU would include the flag “bearers to be setup” in order to tell the MME to setup the bearer contexts towards the SGW can be solved either by:

· The MME can learn at NAS layer that data is to follow the TAU so the MME has already all the information to setup the bearer contexts towards the SGW if it wants to and it doesn’t need a redundant S1AP IE.

· Moreover, if the UE reallly has data to be sent just after the TAU, it could first send the TAU and then use the resume procedure in a second step.  

Therefore this use case can be supported without any RAN3 impact.

Proposal 4: the case of TAU with “follow-on flag” set can be supported without RAN3 impact.

5) Release of the old S1 connection 

The MME can already today release an “old S1” upon receiving a “new S1” when a UE has re-established on another eNB. There seems no difference here compared to the today re-establishment case as far as this release action from the MME is concerned. So introducing a new cause value in the MME initiated UE Context Release seems not needed.

 Proposal 5: the release of the old S1 connection can be supported without RAN3 impact.  

3 Conclusion and Proposals
This paper has reviewed the RAN3 impacts to implement the user plane solution 18 over S1AP through five proposals.

Proposal 1: introduce two class 1 procedures (UE Context Suspend, UE Context Resume).

Proposal 2: The S1AP Paging procedure can remain connectionless with the addition of a new NB-IOT Paging indicator IE. It is also proposed to add the “list of recommended cells and eNBs” to the UE Context Suspend Request message for paging optimization purpose.

Proposal 3: for the transfer of the TAU Request message, the UL NAS Transport can be reused resulting in no impact onto the Initial UE Message message. 

Proposal 4: the case of TAU with “follow-on flag” set can be supported without RAN3 impact.

Proposal 5: the release of the old S1 connection can be supported without RAN3 impact.  

It is proposed to agree the associated CR TS36.413 in [4]. 
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