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1   Introduction
During SA2#112 meeting, S2-154453 [1] was endorsed for introduction of User Plane CIoT EPS optimization, there was a big progress compared with what was captured in TR23.720. In this contribution, we analyse the potential solution to support Resume Function in U-Plane solution.

2   Discussion
As described in [1], the User Plane CIOT EPS Optimizations functionality enables support for transfer of user plane eliminating the need for using the Service Request procedure to re-establish Access Stratum (AS) context in the serving eNodeB.
2.1   MO procedure
In section 5.3.4A [1], in the Resume connection procedure, UE resumes the connection with the network using the AS information stored during the Suspend Connection procedure. And then the eNodeB notifies the MME that the connection with the UE is resumed and MME enters ECM-Connected
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Figure 5.3.4A-1: UE initiated Resume Connection procedure

The existing initial context setup request/modify procedures are triggered by the MME, 
There are two possible way to support the UE Context Resume/active Function:

Option1: introduce a new Class 1 procedure

· introduce UE CONTEXT RESUME REQUEST and UE CONTEXT RESUME RESPONSE messages
· include MME UE S1AP ID and eNB UE S1AP ID are included in these messages
· include RRC Establishment Cause in the Request message

Option2: reuse INITIAL UE MESSAGE message

· introduce a resume indicator in INITIAL UE MESSAGE message, the resume indicator can be defined as MME UE S1AP ID, or a one bit flag
Although the standard impact of Option2 is less than Option1, considering of the potential failure case in the MME side, it is better to use option1 to achieve the resume function.

Proposal 1: define a new Class 1 S1AP procedure to support Resume Function, i.e. introduce UE CONTEXT RESUME REQUEST and UE CONTEXT RESUME RESPONSE messages.

2.2   MT procedure

In Section 5.3.4 [1], in the Network triggered Service Request procedure, Steps 3a and 4a are performed also when the UE and the network support User Plane CIOT EPS Optimizations.
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Figure 5.3.4.3-1: Network triggered Service Request procedure

In [4] and [5], it was stated that “However the resume procedure should contain an indication that it is sent as a Paging Response as explained in TR23.720 in section 6.18.1.4. This is needed for the MT (mobile terminated) scenario where a paging response needs to be sent towards the MME and no NAS PDU is included. This new indicator must be contained in the S1AP UE Context Resume Request message and will trigger the ECM in the MME to enter the ECM-Connected state.” 
From our understanding, the MME needs to be aware of the RRC Establishment Cause, not only one bit Paging Response indicator, hence it is proposed to include RRC Establishment Cause in the new defined S1AP UE CONTEXT RESUME REQUEST message.
Proposal 2: include RRC Establishment Cause in the new defined S1AP UE CONTEXT RESUME REQUEST message.
In [3], the MME UE S1AP ID and eNB UE S1AP ID are included in the S1AP PAGING message, to enable to send the PAGING message on an established UE-associated signalling connection. Considering that the S1AP PAGING message is able to provide some information (e.g. UE Radio Capability for paging, CEL, recommended cell list, etc) to the eNB, it is not clear why the MME needs to first attempt page the UE using the existing S1AP association.
Observation 1: the MME does not need to first attempt page the UE using the existing S1AP association.
In normal case, the S-TMSI is provided in the S1AP PAGING message, if for some reason (if any?), the eNB needs to co-relation the information contained in the S1AP PAGING message and the UE context stored in previous suspend procedure, the eNB can use the S-TMSI as the link point.

Observation 2: if for some reason, the MME needs to first attempt page the UE using the existing S1AP association, S-TMSI can be used to find the UE.

It was said in [1] that when UE is in the ECM-IDLE state, upon reception of paging indication in E-UTRAN access, the UE initiates the UE triggered Service Request procedure or, if the UE is enabled to use User Plane CIOT EPS Optimizations, the UE initiates the Connection Resume procedure.

From our understanding, the MT procedure can be supported by using existing Paging messages (from the MME to the eNB, and from the eNB to the UE), and after Paging procedure, the UE will initiate the Resume procedure to go to active mode. And as the S1AP PAGING message is able to provide some essential UE Radio Capability information to the eNB, it is not clear why the MME needs to first attempt page the UE using the existing S1AP association. 

Proposal 3: MT procedure can be supported by existing Paging procedure together with the new introduced Class1 UE Context Resume procedure.
2.3   TAU procedure

If UE triggers Tracking Area Update procedure, as the UE CONTEXT RESUME REQUEST does not include NAS-PDU IE, considering the frequency of TAU, the easiest way is to resume the UE Context first, and then use UPLINK/Downlink NAS TRANSPORT messages to carry TAU request and response.
Proposal 4:  after resume UE context, TAU procedure can be supported by using existing UPLINK/Downlink NAS TRANSPORT messages.

3   Proposal
In this contribution, we analyses the resume procedure in user plane solution, including the MO, MT and TAU procedures, following proposals were made after the analyses:

Proposal 1: define a new Class 1 S1AP procedure to support Resume Function, i.e. introduce UE CONTEXT RESUME REQUEST and UE CONTEXT RESUME RESPONSE messages.

Proposal 2: include RRC Establishment Cause in the new defined S1AP UE CONTEXT RESUME REQUEST message.

Proposal 3: MT procedure can be supported by existing Paging procedure together with the new introduced Class1 UE Context Resume procedure.
Proposal 4:  after resume UE context, TAU procedure can be supported by using existing UPLINK/Downlink NAS TRANSPORT messages.
The corresponding CR is provided in [6].
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