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Abstract of the contribution: This contribution proposes to resolve EN of solution 13. 
1 Discussion
For:

Editor's note:
Any additional handling required if UE misses paging message if FFS.
IF paging procedure has failed then network will re-attempt following existing procedure. If still UE is not reachable, then network will attempt in the next pass. If this issues occurs for multiple pass then then the timer on the UE side would expire and UE will attempt for attach again. There is already a guard timer configured in the UE for this paging failure recovery. Thus we propose to remove this EN without any changes.

For:
Editor’s note: Any other enhancements required to handle data transfer or onboard core network entities is FFS
MME along with P-GW and S-GW are available onboard the satellite, thus we do not anticipate any change on this interfaces/protocols. Except for storage which may happen on any of this NFs.

For:

Editor's note:
If any additional handling required is FFS.
If an area can be served by multiple satellites, it is assumed that each eNB onboard the satellite will broadcast different TAI(s). This TAI(s) other than of serving satellite are provided as forbidden TAIs to the UE, so that UE can avoid selecting other satellites(except the serving satellite). Thus any additional handling is not foreseen from proponents of this solution. We propose to remove this EN without any changes.

2 Proposal
It is proposed to agree below proposed changes to 23.700-29.
*** Next Change ***
6.13
Solution #13:  S&F for single satellite deployments with eNB and MME-onboard
6.13.2
Procedures
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Figure 6.13.2-1: Attach without PDN connectivity
Case-1: Attach without PDN connectivity, single satellite.

The eNB, MME are assumed to be onboard the satellite. rest of the system is on the ground.

The attach procedure as described in 3GPP TS 23.401 clause .5.3.2.1 are executed with below modifications:

At time T0 (i.e. when 5G system on board satellite is serving the UE, and feeder link connectivity is not available)

1)
In step 1, if the UE identifies that current serving cell support S&F mode and the UE is allowed to use S&F(see clause 6.13.2.1.2). then UE sends Attach Request message to network. The UE may additionally include IMSI identifier even though it has GUTI to avoid potential identification procedure.

2)
Steps up to step-4 as described in 3GPP TS 23.401 clause .5.3.2.1 are executed between MME and the UE, 

3)
MME-onboard sends NAS message Partial attach accept(which can be unprotected) to the UE, indicating to the UE that the sent ATTACH REQUEST message is stored by the MME-onboard and network will reach UE once the UE authentication and subscription details are fetched by the MME-onboard from ground network. The Partial attach accept includes a temporary GUTI (though UE is not registered with network) and includes a wait timer till which UE should wait for network to send the paging message. The UE shall not select any other network which will again provide store and forward service to the UE till the wait timer is running.The UE may select another network if available which can provide normal services to the UE while wait timer is running. The MME memorizes the UE serving area.
Editor’s note: Any other enhancements to handle temperory context is FFS.
4)
The UE receives Partial attach accept message. The UE shall not trigger Attach request again until paging message is received or wait timer is expired.

At time T1 (i.e. when 5G system on board satellite is connected to ground station but cannot connect to the UE, and feeder link connectivity is available)

5)
Step 5 of 3GPP TS 23.401 clause .5.3.2.1 is executed between MME and HSS, i.e. MME fetches the authentication vector and other details from HSS etc..
6)
Step 8 & 11 are executed. i.e. Update location with HSS and Update location ACK is received by MME. i.e. all the subscription details are retrieved by MME. The MME indicates S&F to HSS to retrieve Subscription details specific to S&F(if any) and indicates that it is pre-fetching the subscription data without authenticating the UE.
At time T2 (i.e. when 5G system on board satellite start serving the UE again, and feeder link connectivity is not available)

7)
The MME when enters the UE serving area will page the UE with the assigned GUTI in Partial attach accept message. 

8)
The UE in response to receiving the paging message, the UE re-sends the Attach request message.

9)
MME executes the step 5 of of 3GPP TS 23.401 clause .5.3.2.1 authentication and security procedure with the UE, once authentication procedure is successful then system executes remaining steps to complete Attach procedure with the UE. The MME may send ATTACH ACCEPT before receiving security mode complete from UE to combine this procedures, in this case the UE will process security mode command, if successful, followed by ATTACH accept and send Attach complete (including security mode complete) message response to network. The MME also provide S&F policies to the UE. The MME based on subscription data available may send the reject message to the UE before or after the authentication/security procedure are executed.

At time T3

10)
MME sends Update location indicating to HSS that UE is authenticated successfully or not authenticated successfully. 

Case-2: Attach with PDN connectivity, single satellite.

The gNB, MME, S-GW and P-GW are assumed to be onboard the satellite. 

Assumption-1: If we assume there is no need for PCRF, due to atleast one of below assumption:

1. PCC policies can be configured in the P-GW onboard satellite; or . 

2. As communication is for delay tolerant devices there is no specific or very small policies may need to be applied.

Assumption-2: In case of dynamic PCC deployment is required then PCRF also is assumed to be on board the satellite.

Then no changes are expected on top of flow of case-1. Because P-GW/S-GW/PCRF are available for interactions with MME onboard the satellite to establish the PDN connections. Any data sent over data path is stored at P-GW. There can be proxy AF deployed over the satellite if real time acks have to be delivered to the UE. IN this case proxy AF will store any data which is delivered to ground AF when feeder link is available.


NOTE:
Any security impacts due to this solution will be determined by SA3.

*** Next Change ***
6.13.2.1.3:
UE selecting single satellite in a given area.
If an area can be served by multiple satellites, it is assumed that each eNB onboard the satellite will broadcast different TAI(s). This TAI(s) other than of serving satellite are provided as forbidden TAIs to the UE, so that UE can avoid selecting other satellites(except the serving satellite).
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