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Abstract: This pCR proposes the solution to support store and forward satellite operation.
1. Introduction/Discussion
In Key Issue#2 of FS_5GSAT_ARCH_Ph3, the following aspects are captured:
[bookmark: _Toc151176055][bookmark: _Toc151176195]5.2	Key Issue #2: 
[bookmark: _Toc151176056][bookmark: _Toc151176196]5.2.1	Description
S&F Satellite operation is especially suited for the delivery of delay-tolerant/non-real-time satellite services (i.e. CIoT/MTC, SMS). To support S&F Satellite operation for such services, it is proposed to study the following items:
- If applicable, what are the minimum necessary set of core network elements/network functions that should be placed on board the satellite(s) for the intended service(s);
- Whether and how to trigger S&F Satellite operation, and how to execute S&F Satellite operation; 
- What enhancements on the related UE and network procedures are needed to support S&F Satellite operation, including:
- Whether to inform the UE when the S&F Satellite operation is applied or not.
NOTE 1: S&F for IoT NTN will be studied first and if there is remaining time available NR NTN can then be studied.
NOTE 2: Coordination with SA3-LI on LI aspects is needed.
NOTE 3: The candidate solutions need to indicate which service(s) they are addressing (CIoT CP Optimizations, CIoT UP Optimizations, SMS).
This pCR proposes a new solution to support store and forward operation for 5GS includingwith control plane and user plane buffering.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-29.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change, all text new * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684]6.X	Solution #X: Support of Store and Forward Operation with User Plane Bufferingfor 5GS downlink
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685]6.X.1	Key Issue mapping
This solution applies to Key Issue #2: support store and forward operation
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]6.X.2	Description
To support store and forward satellite operation, this solution proposes new NF i.e. store and forward function (SFF) which collaborate with user plane or control function to store the uplink or downlink data.  The proposed SFF can also be implemented as part of user plane/control plane related NFs which means no standalone NF is introduced.
This solution assumes that feeder link and service link may not be available simultaneously.
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]6.X.3	Procedures
6.X.3.1 Procedure for downlink data store and forwarding with U-plane buffering
This procedure assumes NG-RAN is on satellite and CN is on the ground.  As shown in Figure 6.X-1,
[image: ]
6.X-1 Procedure with SFF for downlink data storage and forwarding for downlink data with gNB on satellite and CN on the ground
01. Feeder link disconnected and CN entities are made aware 
1. UPF receives downlink data
2. UPF sends downlink data to SFF for storage
3. SFF stores the downlink data for certain time according to the expected time of feeder link recovery
3a. Feeder link recovered
4. SFF sends the downlink data to UPF for downlink delivery at certain time point e.g. when the feeder link recovers between NG-RAN and CN on the ground
5. UPF sends the downlink data to NG-RAN via N3
5a. gNB store if necessary i.e. service link is not available
5b. UE enters connected state and service link is ok
6. NG-RAN sends the downlink data to UE
Editor’s Note: Details on data buffering and forwarding in 5GS is FFS
Editor’s Note: Details on tunnel establishment in 5GS is FFS
Editor’s Note: Details on UE reconnection in 5GS is FFS.
6.X.3.2 Procedure for downlink data store and forwarding with C-plane buffering
[image: ]
Figure 6.X-2 Procedure of store and forward for downlink data with with gNB on satellite and CN on ground
0. Feeder link disconnected and CN entities are aware
1. SFF receives the downlink data from AF directly or via NEF
2. SFF stores the downlink data for certain time according to the expected time of feeder link recovery
2a.  Feeder link recovered
3. SFF forwards the data to SMF for downlink delivery at certain time point e.g. when the feeder link recovers between NG-RAN and CN on the ground
4. SMF sends the downlink data to NG-RAN via control plane path
4a. gNB storage if necessary e.g. service link is not ok
5. Service link is ok and UE enters RRC connected state
6. NG-RAN sends downlink data to UE
Editor’s Note: Details on data buffering and forwarding in 5GS is FFS
Editor’s Note: Details on tunnel establishment in 5GS is FFS
Editor’s Note: Details on UE reconnection in 5GS is FFS.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.X.4	Impacts on services, entities and interfaces
SFF:
· New NF or new functions added to control plane / user plane function to support store and forward for downlink user data
UPF:
-   Obtain the stored user data and forward to UE via N3 GTP-u tunnel and Uu DRB
SMF
-   Obtain the stored user data and forward to UE via control plane NAS connection
NG-RAN
-   To buffer the downlink data if received from CN on the ground but service link is not avaible
-   To send the downlink data to UE when service link is available
* * * * Second change * * * *
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc151529982][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * End of changes * * * *
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