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Abstract: Solution #21 update.
1. Introduction
Solution #21 is updated to resolve the ENs.

2. Proposal
It is proposed to capture the following updates to 3GPP TR 23.700-29-050.


* * * Start of change * * * *
[bookmark: _Toc157597015][bookmark: _Toc158029000][bookmark: _Toc161139031][bookmark: _Toc164700934][bookmark: _Toc164701290][bookmark: _Toc117509218]6.21.1	Description
This solution resolves KI#2 about supporting store and forward satellite operation for delay-tolerant/non-real-time services. The solution is based on architecture with eNB on board and all EPC functionality are deployed on the ground, as shown in the following figure:


Figure 6.21.1-1: Regenerative based satellite architecture with eNB on board
The following basic principles and assumptions are applied to the solution:
-	The full eNB is on board satellite, only one satellite serves the UE access, all EPC functionalities are deployed on the ground.
-	The UE subscription information contains store and forward information (e.g. data storage quota, data forward priority, etc), if the UE subscribed S&F capability.
-	Assuming UE finished attachment procedure before performing store and forward capability.
Editor's note:	It is FFS how the UE performs attachment in case of no simultaneously connection for service link and feeder link.
	For UE performs attachment in case of no simultaneously connection for service link and feeder link, the Attach procedure is assumed to be resolved in other solutions (e.g. Sol#20, Sol#44).
-	When eNB detects the feeder link is not available, it performs uplink data storage and forwards the stored uplink data if feeder link becomes available.
-	When MME detects the feeder link is not available, it performs downlink data storage or it indicates S-GW to perform downlink data storage. The MME forwards the stored downlink data or it indicates S-GW to forward the stored downlink data to eNB if the feeder links becomes available.
-	When eNB detects the service link is not available, it performs downlink data storage and forwards the stored downlink data if service link becomes available.
-	Architectural assumptions and principles defined in clause 4 in 23700-29 is applied to this solution.


* * * Second of change * * * *
[bookmark: _Toc157597016][bookmark: _Toc158029001][bookmark: _Toc161139032][bookmark: _Toc164700935][bookmark: _Toc164701291]6.21.2	Procedures
>>Unchanged Skipped<<
3	MT data transmission using control plane signalling based on S&F operation:


Figure 6.21.2-3: MT data transmission using control plane signalling based on S&F operation
The MT data transmission based on S&F operation is described as below:
1.	When the S-GW receives a downlink data for a UE, it forwards the downlink data to the MME as described in steps 1-2, 7-11 in clause 5.3.4B.3.
2.	If the MME detects feeder link is unavailable, it stores the downlink data based on the data storage quota.
3.	After a period of time, the MME detects the feeder link becomes available.
4.	The MME sends Paging message as specified in step 3a of clause 5.3.4.3.
5.	The eNB receives the Paging message. When eNB detects service link is unavailable, it records the paging information, e.g. the UE location information, and indicates the Paging delay to the MME due to the service link unavailable. A waiting time based on the service link unavailability duration may be informed along with the indication to the MME.
Editor's note:	It is FFS whether and how to response to MME if the service link is unavailable when eNB receiving Paging. How to set the timer used to supervise the paging procedure by MME is FFS.
6.	The eNB detects the service link becomes available. It uses the paging information received in step 4 to send paging to the UE.
7.	The eNB sends Paging message to the UE as specified in step 4a of clause 5.3.4.3.
8.	Upon reception of paging indication, the UE sends Control Plane Service Request NAS message over RRC Connection request. The Control Plane Service Request NAS message does not trigger data radio bearer establishment by the MME.
9.	The eNB stores Control Plane Service Request NAS message if the feeder link is unavailable.
10.	When the feeder link recovers, the eNB sends Control Plane Service Request NAS message over S1-AP initial message.
11.	When the MME receives Control Plane Service Request NAS message, it can send the stored downlink data to the eNB based on the data forward priority using a NAS PDU carried by a Downlink S1-AP message. The downlink data may be encrypted and integrity protected by the MME.
12.	If the on-board eNB detects service link is unavailable, it stores the downlink data based on the data storage quota.
13.	After a period of time, the on-board eNB detects the service link becomes available.The stored downlink data is delivered to the UE via a Downlink RRC message based on the data forward priority. This is taken as implicit acknowledgment of the Service Request message sent in step 8.
14.	Other steps of the MT data transport in Control Plane CIoT EPS Optimization defined in clause 5.3.4B.3 of TS 23.401 [5] are performed. During these steps, if feeder link or service link is detected unavailable, Store and Forward feature as described in steps 2-3, 9, 12 will be performed at eNB or MME accordingly.

* * * End of change * * * *
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