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Abstract of the contribution: The contribution proposes a solution to Key Issue #2: KI#2: Support of store and forward in EPS.
1. Introduction
This contribution proposes a solution to Key Issue #2: KI#2: Support of store and forward in EPS.

2. Proposal
It is proposed to agree the following solution to 3GPP TR 23.700-29.


* * * Start of change * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc146539438][bookmark: _Toc117509218]6.x	Solution #X: Support of store and forward in EPS
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc146539439]6.x.1	Key Issue mapping
Editor's Note:		This clause lists the key issue(s) addressed by this solution.
This solution addresses the scenarios mentioned in the KI#2.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc146539440]6.x.2	Functional Description
[bookmark: _Toc500949101]Editor's Note:		This clause will describe the solution principles and assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details. 
[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc146539441]This solution follows following basic principles and assumptions:
i) The eNB is in the payload of the satellite.
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ii) The eNB broadcasts about the availability to feeder link to the UE indicating whether the feeder link is available or not.
iii) When the eNB detects that the feederlink is not available and the eNB has UE context for the UE supporting S&F then the eNB preserve the UE context.
iv) The UE and the EPS exchange capability whether the UE and the network supports store and forward feature. The HSS stores whether the UE is subscribed for the Store and Forward feature. The network sends in the attach procedure or TAU procedure whether the UE is accepted for the store and forward feature.
v) The UE initiates attach procedure or TAU procedure or PDN connection establishment procedure when the UE determines that the feeder lin is connected.
vi) When the UE sends the MO data using the control plane IoT procedure the eNB stores the MO data if the feeder link is not available. The eNB forwards the stored the MO data to the MME when the feederlink is available.
vii) When the MME determines that the feeder link is lost then it indicates to the S-GW. The S-GW stores the MT data. When the feeder link connection is established then MME indicates to the S-GW and S-GW transmits the data to the MME and MME in turns sends this data to the UE using the existing mechanism as defined in the TS 23.401.

6.x.3	Procedures
Editor's Note:		This clause describes high-level procedures and information flows for the solution.
1) Attach procedure
[image: ]Figure 6.X.3: UE attach procedure.

The attach procedure for the UE supporting store and forward procedure is as described below.
1. The eNB broadcasts in a SIBx an indicator indicating whether feeder link is available or not. If the eNB detects that the feeder link is available, then the eNB broadcasts that the feeder link is available in a SIBx otherwise it will broadcast the feeder link is not available.
2. The UE initiates attach procedure when the eNB broadcasts the feeder link is available. 

3. The UE sends attach request message containing the mobile identity, other required parameters as defined in TS 23.401 and S&F capability that the UE supports S&F procedures.

4. When the MME receives attach request message with S&F capability then the MME stores the S&F capability indicator. The attach procedures are executed as defined in the clause 5.3.2.1 TS 23.401. During the attach procedure the HSS sends the S&F subscription information to the MME. The MME based on the stored UE S&F capability, the UE S&F subscription information and local policies determines whether the UE is allowed to execute the S&F procedure or not.

5. The MME sends attach accept message containing S&F status indicating whether the UE is allowed to excute S&F operation or not.

6-7.  The UE stores the S&F status and sends attach complete message.


.2) PDN connection establishment and control plane data transmission procedure
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Figure 6.X.3: PDN connection establishment procedure and MO and MT data transmission using control plane signaling for the UE supporting S&F operation.

The following steps define the procedure to establish PDN connection supporting S&F data transmission using control plan CIOT signgalling.:
0) A UE supporting S&F operation are attached to the EPS network as defined in the attach procedure above. The S&F status indicates that the UE is allowed to execute S&F procedure.

1)  The feeder link is available to the eNB so the eNB broadcasts that the feeder link is available.

2) When the UE determines that feeder link is available then it establishes a PDN connection. If the PDN connection is required to support S&F operations, then the PDN connectivity request message contains S&F operation support. The UE and the network establishes the PDN connection.

3) The feeder link is available to the eNB so the eNB broadcasts that the feeder link is available. 

4) The UE has MO data to send. The UE establishes a RRC connection or sends the RRCEarlyDataRequest message as defined in TS 36.300 [5] and sends as part of it an integrity protected NAS PDU. The NAS PDU carries the EPS Bearer ID and encrypted Uplink Data.

NOTE: the UE can establish RRC connection and send MO data using control plane CIoT irrespective of the status of feeder link availability.

5) If the eNB detects that the feeder link is not available the eNB stores NAS PDU.

6-7)The eNB detects that the feeder link is available then the eNB forwards the NAS PDU in the INITIAL UE CONTEXT S1-AP message to the MME.

8) the MME sends the DATA PDU to the P-GW via S-GW.

9) The eNB detects that the feeder link is lost. The eNB stores the UE context.

10) When the P-GW gets the DATA PDU for the UE then it forwards the DATA PDU to the MME via S-GW.

11) The MME detects that Feeder link is lost. The MME stores the DATA PDU.

12) The MME detects that the feeder link is available then the initiates paging procedure. Once the connection is established the MME encrypts the DATA PDU to NAS PDU and send it to the UE as described in sub clause 5.3.4B.3 of TS 23.401

Editor's Note:		This clause captures impacts on existing services, entities and interfaces.
6.x.4	Impacts on existing services, entities and interfaces
UE, eNB, MME and S-GW

* * * End of change * * * *
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