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Abstract of the contribution: This contribution for KI#2 on the session create for S&F.
1	Discussion
This solution addresses the session create for Key Issue #2 (Support of Store and Forward Satellite operation) with following abstracts:
1. This solution focus on the Session create for Control Plane CIoT EPS Optimisation.
2. Initial Attach / Initial Registration procedure is assumed to be resolved in other solution (e.g., Sol#12, Sol#13, Sol#16). The Session create is embedded in the attach procedure or uses the UE requested PDN connectivity after the attach procedure.
3. Session create procedure is designed for the following 3 frameworks:
-	Session create for S&F with MME, SGW and PGW onboard
-	Session create for S&F with MME onboard
-	Session create for S&F with split MME (as designed in Sol#11)
4. For the Session create for S&F with MME, SGW and PGW onboard, it has following characteristics:
· Considering the MME may have limited storage space, MME may indicate the SGW to store the data when the Feeder link or service link is not available.
· Considering the limited storage space, the SGW may allocate a S&F parameters QoS information (e.g., allowed Storage space, retention period) to UE to restrict the quota of UL data sending one time if SGW stores the UL data,.
· Considering the limited storage space, the MME may also allocate a S&F parameters QoS information (e.g., allowed Storage space, retention period) to UE to restrict the quota of UL data sending one time if MME stores the UL data,.
· Considering that the S&F operation may have different handlings (e.g., the longer delay, data transmission priority), when the IP-CAN session establishment, the PGW indicates the PCRF that the session create is for S&F operation, which is for PCRF generating the PCC rules used for the S&F operation (e.g, the PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer)
5. For the Session create for S&F with MME onboard, it has following characteristics:
· As the SGW is on the ground, MME needs to indicate the SGW that the session establishment is dedicated for S&F, which is used to differentiate the session established not for S&F. Then SGW needs further forwards the S&F indication to PGW.
· Considering that the S&F operation may have different handlings (e.g., the longer delay, data transmission priority), when the IP-CAN session establishment, the PGW indicates the PCRF that the session create is for S&F operation, which is for PCRF generating the PCC rules used for the S&F operation (e.g, the PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer)
· Considering the limited storage space, the MME may allocate a S&F parameters QoS information (e.g., allowed Storage space, retention period) to UE to restrict the quota of UL data sending one time.
· Considering the limited storage space, MME may send a DL storage space to SGW which indicates the MME is able to be stored for this UE for the DL data. The DL storage space is used for the subsequent MT procedure that the DL data from SGW doesn’t exceed that the MME is able to be stored.
6. For the Session create for S&F with split MME, it has following characteristics:
· The Attach procedure follows the Sol#11.
· As the SGW is on the ground, MME-NT needs to indicate the SGW that the session establishment is dedicated for S&F, which is used to differentiate the session established not for S&F. Then SGW needs further forwards the S&F indication to PGW.
· Considering that the S&F operation may have different handlings (e.g., the longer delay, data transmission priority), when the IP-CAN session establishment, the PGW indicates the PCRF that the session create is for S&F operation, which is for PCRF generating the PCC rules used for the S&F operation (e.g, the PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer)
· Considering the limited storage space in the MME-NT, the MME-T may allocate a S&F parameters QoS information (e.g., allowed Storage space, retention period) to UE to restrict the quota of UL data sending one time.
2 Text Proposal
[bookmark: _Hlk513714389]It is proposed to agree the following changes into TR 23.700-29v0.3.0.
* * * * Start of 1st Change (all new text) * * * *
[bookmark: _Toc157596964][bookmark: _Toc158028944][bookmark: _Hlk158993673]6.xx	Solution #XX: S&F QoS Session creation and parameters provisioning for S&Fin session setup
[bookmark: _Toc157596965][bookmark: _Toc158028945]6.xx.1	Key Issue mapping
This solution addresses the session create procedure of Key Issue #2 (Support of Store and Forward Satellite operation), and provides some necessary S&F QoS information (e.g., allowed Storage space, retention period) to UE for data sending.
This solution is related to Key Issue #2 (Support of Store and Forward Satellite operation).
[bookmark: _Toc157596966][bookmark: _Toc158028946]6.xx.2	Description
Considering the limited storage capability of the MME/SGW on satellite, which performs S&F operation, the MME/SGW may configure storage quota for each UE, and may provision the parameter to UE for assisting UE to manage UL data sending to avoid exceeding the quota.
The Initial Attach / Initial Registration procedure is assumed to be resolved in other solution (e.g., Sol#12, Sol#13, Sol#16). The Session create is embedded in the attach procedure or uses the UE requested PDN connectivity after the attach procedure.
In this solution, the Session create procedure is designed in different framework which includes following 3 aspects for Control Plane CIoT EPS Optimisation:
-	Session create for S&F with MME, SGW and PGW onboard
-	Session create for S&F with MME onboard
-	Session create for S&F with split MME (as designed in Sol#11)
Editor’s note: It is FFS that if the satellite serving the UE has passed away, how to deal with the parameters provisioned to UE.
For the Session create for S&F with MME, SGW and PGW onboard, it has following characteristics:
· Session create for Control Plane CIoT EPS Optimisation
· Considering the MME may have limited storage space, the MME may indicate the SGW to store the data when the Feeder link or service link is not available.
· If SGW stores the UL data, considering the limited storage space, the SGW may provide some necessary S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending. the allowed Storage space is used to restrict the quota of UL data sending one time. The retention period may help UE be aware of how long the data is allowed to be stored in SGW.
· If MME stores the UL data, considering the limited storage space in MME, the MME may provide some necessary S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending. The allowed Storage space is used to restrict the quota of UL data sending one time. The retention period may help UE be aware of how long the data is allowed to be stored in MME.
· When the IP-CAN session establishment, the PGW may sends a S&F indication to PCRF which for PCRF generating the PCC rules used for the S&F operation (e.g, the PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer).
· When UE sends the UL data, it shall ensure that the quota of UL data doesn’t exceed that allowed storage space allocated to UE.
For the Session create for S&F with MME onboard, it has following characteristics:
· Session create for Control Plane CIoT EPS Optimisation
· As the SGW is on the ground, MME needs to indicate the SGW that the session establishment is dedicated for S&F, which is used to differentiate the session established not for S&F. Then SGW needs to further forward the S&F indication to PGW.
· When the IP-CAN session establishment, the PGW may sends a S&F indication to PCRF which for PCRF generating the PCC rules used for the S&F operation (e.g, the PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer).
· The MME stores the UL data, considering the limited storage space, the MME may provide some necessary S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending. The allowed Storage space is used to restrict the quota of UL data sending one time. The retention period may help UE be aware of how long the data is allowed to be stored in MME.
· Considering the MME may have limited storage space, MME may send a DL storage space to SGW which indicates the MME is able to be stored for this UE for the DL data. The DL storage space is used for the subsequent MT procedure that the DL data from SGW doesn’t exceed that the MME is able to be stored.
· When UE sends the UL data, it shall ensure that the quota of UL data doesn’t exceed that allowed storage space allocated to UE
For the Session create for S&F with split MME, it has following characteristics:
· Session create for Control Plane CIoT EPS Optimisation
· The Attach procedure follows the Sol#11.
· As the SGW is on the ground, MME-NT needs to indicate the SGW that the session establishment is dedicated for S&F, which is used to differentiate the session established not for S&F. SGW needs further forwards the S&F indication to PGW.
· When the IP-CAN session establishment, the PGW may sends a S&F indication to PCRF which for PCRF generating the PCC rules used for the S&F operation (e.g, the PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer),
· Considering the MME-NT may have limited storage space, the MME-T may provide some necessary S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending. The allowed Storage space is used to restrict the quota of UL data sending one time. The retention period may help UE be aware of how long the data is allowed to be stored in MME-NT.
· When UE sends the UL data, it shall ensure that the quota of UL data doesn’t exceed that allowed storage space allocated to UE

[bookmark: _Toc157596967][bookmark: _Toc158028947]6.xx.3	S&F QoS provision in session creation for S&F operation during attach with MME, SGW and PGW onboard
Figure 6.xx.3-1 depicts the Session create procedure for S&F operation during attach with MME, SGW and PGW onboard, which can be during attach procedure or UE requested PDN connectivity procedure. Other attach procedures (e.g., the Authentication, security setup) can be resolved in other solutions (e.g., Sol#16).
In this procedure, the MME performs the S&F operation, or the S-GW performs the S&F operation instructed by the MME.


Figure 6.xx.3-1: S&F QoS provision in session creation for S&F operation during aAttach/PDN connectivity procedure with MME, SGW and PGW onboard
1.	When PDN Connectivity Request with the necessary info for the Control Plane CIoT EPS Optimisation is received, or during attach procedure, fFor example, ESM message container is not omitted in the attach request, then the MME initiates the session create procedure. MME sends a Create Session Request to SGW. The Create Session Request includes a S&F indication if MME decides to let the SGW store the data when feeder link is not available.
2.	SGW sends a Create session request to the PGW. 
3.	If dynamic PCC is not deployed, step is skipped. If the dynamic PCC is deployed, the PGW initiates the IP-CAN session establishment until the feeder link is available. During the IP-CAN session establishment, the PGW provides the S&F indication to the PCRF, PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer in the response to the PDN GW based on the S&F indication. 
4.	The PGW returns a Create Session Response to SGW.
5.	SGW returns a Create Session Response to MME, if indicated in step1 that the SGW stores the data, considering that there may be limited storage space in SGW, the SGW may additionally provide S&F QoS informationparameters (e.g., allowed Storage space, retention period) to UE for UL data sending. The allowed Storage space is used to restrict the quota of UL data sending one time. The retention period may help UE be aware of how long the data is allowed to be stored in SGW. 
6.	When the service link is available, MME sends the attach accept or PDN connectivity accept to the UE.
-	If it is the SGW to store UL data, the MME includes the S&F QoS parametersinformation provided by SGW as described in step5 in the attach accept message to UE.
-	If it is the MME to store UL data ( i.e., the MME doesn’t indicate SGW S&F operation in step1), considering that there may be limited storage space in MME, the MME may additionally provide S&F parametersQoS information (e.g., allowed Storage space, retention period) to UE for UL data sending. The allowed Storage space is used to restrict the quota of UL data sending one time. The retention period may help UE be aware of how long the data is allowed to be stored in MME.
7.	UE sends the attach complete or PDN connectivity complete message to MME. 
8.	After sending the attach complete message, if UE has the UL data transmission requirement, the UE shall ensure that the uplink data will not exceed the Storage space allowed for the UE mentioned in the attach accept message.
9.	MME sends the the UL data to SGW if MME indicates the SGW to store the UL data, otherwise the MME store the UL data.
In case of SGW and PGW not onboard (i.e., only MME onboard), the MME performs the S&F operation and will not include the S&F indication in the Create Session Request in step 1.
6.xx.4	S&F QoS provision in session creation for S&F operation during attach with MME onboard
[bookmark: _Toc157596968][bookmark: _Toc158028948]Figure 6.xx.4-1 depicts the Session create procedure for S&F operation during attach with MME, SGW and PGW onboard. Other attach procedures (e.g., the Authentication, security setup) can be resolved in other solutions (e.g., Sol#12,13).


Figure 6.xx.4-1: Session create for S&F operation during attach with MME onboard
1.	For example, ESM message container is not omitted in the attach request, then the MME initiates the session create procedure. MME sends a Create Session Request to SGW. The Create Session Request may additionally. include a DL storage space that the MME is able to be stored for this UE for the DL data. The DL storage space is used for the subsequent MT procedure that the DL data from SGW doesn’t exceed that the MME is able to be stored.
2.	SGW sends a Create session request to the PGW. 
3.	If dynamic PCC is not deployed, step is skipped. If the dynamic PCC is deployed, the PGW initiates the IP-CAN session establishment until the feeder link is available. During the IP-CAN session establishment, the PGW provides the S&F indication to the PCRF, PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer in the response to the PDN GW based on the S&F indication. 
4.	The PGW returns a Create Session Response to SGW.
5.	SGW returns a Create Session Response to MME. 
6.	MME sends the attach accept to the UE similar to Sol#11. Considering that there may be limited storage space in MME, the MME may additionally provide S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending in the attach accept message. The allowed Storage space is used to restrict the quota of UL data sending one time. The retention period may help UE be aware of how long the data is allowed to be stored in MME.
7.	UE sends the attach complete message to MME. 
8.	After sending the attach complete message, if UE has the UL data transmission requirement, the UE shall ensure that the uplink data will not exceed the Storage space allowed for the UE mentioned in the attach accept message.
9.	The MME store the UL data.
6.xx.5	S&F QoS provision in session creation for S&F operation during attach with split MME
Figure 6.xx.5-1 depicts the Session create procedure for S&F operation during attach with split MME. The principles for split MME handling and the other attach procedures (e.g., the Authentication, security setup) can refer to the Sol#11 or Sol#12. Thus this procedure just focuses on the Session create embedded in the attach procedure.


Figure 6.xx.5-1: Session create for S&F operation during attach with split MME
1.	When performs the step13 of sol#11 during the initial attach, the MME-T sends a session create request to the SGW. The session create request additionally includes a S&F indication which indicates that the session established for S&F operation (i.e., not the normal session). If the MME-T decides that the SGW stores the DL data, MME may addtionlay include a SGW storage indication in the session create request to the SGW.
2.	SGW sends a Create session request to the PGW with the S&F indication which indicates that the session established for S&F operation (i.e., not the normal session). 
NOTE:	Above mentioned S&F indication can be replaced by a new RAT type for S&F operation.
3.	If dynamic PCC is not deployed, step is skipped. If the dynamic PCC is deployed, the PGW initiates the IP-CAN session establishment. During the IP-CAN session establishment, the PGW provides the S&F indication to the PCRF, PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer in the response to the PDN GW based on the S&F indication. 
4.	The PGW returns a Create Session Response to SGW.
5.	SGW returns a Create Session Response to MME-T. 
6.	When FL is available, the MME-T sends the attach accept message to MME-NT. Considering that there may be limited storage space in MME-NT, the MME-T may additionally provide S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending in the attach accept message. The allowed Storage space is used to restrict the quota of UL data sending one time. The retention period may help UE be aware of how long the data is allowed to be stored in MME-NT.
7.	The MME-NT performs the Network triggered service request to triggers the UE entering CM-CONNECTED if service link is available. The MME-NT forwards the attach accept message to UE.
8.	UE responds to the MME-NT with attach complete.
9.	After sending the attach complete message, if UE has the UL data transmission requirement, the UE shall ensure that the uplink data will not exceed the Storage space allowed for the UE mentioned in the attach accept message. The MME-NT stores the UL data.

6.xx.6	S&F QoS provision in PDN connectivity procedure for S&F operation with MME, SGW and PGW onboard


Figure 6.xx.6-1: UE requested PDN connectivity procedure for S&F operation with MME, SGW and PGW onboard
1.	The UE sends a PDN Connectivity Request to the MME with the necessary info for the Control Plane CIoT EPS Optimisation, e.g., the Header Compression Configuration. 
2.	MME sends a Create Session Request to SGW. The Create Session Request includes a S&F indication if MME decides to let the SGW store the data when feeder link is not available.
3.	SGW sends a Create session request to the PGW. 
4.	If dynamic PCC is not deployed, step is skipped. If the dynamic PCC is deployed, the PGW initiates the IP-CAN session establishment until the feeder link is available. During the IP-CAN session establishment, the PGW provides the S&F indication to the PCRF, PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer in the response to the PDN GW based on the S&F indication. 
5.	The PGW returns a Create Session Response to SGW.
6.	SGW returns a Create Session Response to MME, if indicated in step2 that the SGW stores the data, considering that there may be limited storage space in SGW, the SGW may additionally provide S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending. The allowed Storage space is used to restrict the quota of UL data sending one time in SGW. The retention period may help UE be aware of how long the data is allowed to be stored in SGW. 
7.	The MME performs the Network triggered service request to triggers the UE entering CM-CONNECTED if service link is available.
8.	When the service link is available, MME sends sends the PDN Connectivity Accept Session Management Request to UE. In the PDN Connectivity Accept Session Management Request, it may include a S&F QoS information for the UE on this session, the S&F QoS information can be the SGW allocated as in step6 if it is the SGW to store the UL data. If it is the MME to store the UL data, the S&F QoS information (e.g., allowed Storage space, retention period) is allocated by MME in this step, The allowed Storage space is used to restrict the quota of UL data sending one time in MME. The retention period may help UE be aware of how long the data is allowed to be stored in MME.
9.	The UE responses to the MME the PDN connectivity complete. 
10.	After sending the PDN connectivity complete message, if UE has the UL data transmission requirement, the UE shall ensure that the uplink data will not exceed the Storage space allowed for the UE mentioned in the PDN Connectivity Accept Session Management Request message in step8.
11.	MME sends the the UL data to SGW if MME indicates the SGW to store the UL data, otherwise the MME store the UL data.

6.xx.7	S&F QoS provision in PDN connectivity procedure for S&F operation with MME onboard


Figure 6.xx.7-1: UE requested PDN connectivity procedure for S&F operation with MME onboard
1.	The UE sends a PDN Connectivity Request to the MME with the necessary info for the Control Plane CIoT EPS Optimisation, e.g., the Header Compression Configuration.
2.	MME sends a Create Session Request to SGW. The Create Session Request may additionally include a DL storage space that the MME is able to be stored for this UE for the DL data. The DL storage space is used for the subsequent MT procedure that the DL data from SGW doesn’t exceed that the MME is able to be stored.
3.	SGW sends a Create session request to the PGW. 
4.	If dynamic PCC is not deployed, step is skipped. If the dynamic PCC is deployed, the PGW initiates the IP-CAN session establishment until the feeder link is available. During the IP-CAN session establishment, the PGW provides the S&F indication to the PCRF, PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer in the response to the PDN GW based on the S&F indication. 
5.	The PGW returns a Create Session Response to SGW.
6.	SGW returns a Create Session Response to MME. 
7.	The MME performs the Network triggered service request to triggers the UE entering CM-CONNECTED if service link is available
8.	MME sends the PDN Connectivity Accept Session Management Request to the UE. Considering that there may be limited storage space in MME, the MME may additionally provide S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending in the PDN Connectivity Accept Session Management Request message. The allowed Storage space is used to restrict the quota of UL data sending one time in MME. The retention period may help UE be aware of how long the data is allowed to be stored in MME.
9.	The UE responses to the MME the PDN connectivity complete. 
10.	After sending the PDN connectivity complete message, if UE has the UL data transmission requirement, the UE shall ensure that the uplink data will not exceed the Storage space allowed for the UE mentioned in the PDN Connectivity Accept Session Management Request message in step8.
11.	The MME stores the UL data.

6.xx.8	S&F QoS provision in PDN connectivity procedure for S&F operation with split MME
Figure 6.xx.5-1 depicts the Session create procedure for S&F operation during attach with split MME. The principles for split MME handling can refer to the Sol#11. This procedure happens after the initial attach as described in sol#11.


Figure 6.xx.8-1: UE requested PDN connectivity procedure for S&F operation with split MME
1.	The UE sends a PDN Connectivity Request to the MME-NT with the necessary info for the Control Plane CIoT EPS Optimisation, e.g., the Header Compression Configuration.
2.	MME-NT forwards the PDN Connectivity Request to MME-T when the FL is available.
3.	the MME-T sends a session create request to the SGW. The session create request additionally includes a S&F indication which indicates that the session established for S&F operation (i.e., not the normal session). If the MME-T decides that the SGW stores the DL data, MME may addtionlay include a SGW storage indication in the session create request to the SGW.
4.	SGW sends a Create session request to the PGW with the S&F indication which indicates that the session established for S&F operation (i.e., not the normal session). 
NOTE:	Above mentioned S&F indication can be replaced by a new RAT type for S&F operation.
5.	If dynamic PCC is not deployed, step is skipped. If the dynamic PCC is deployed, the PGW initiates the IP-CAN session establishment. During the IP-CAN session establishment, the PGW provides the S&F indication to the PCRF, PCRF may modify the APN-AMBR and the QoS parameters (QCI and ARP) associated with the default bearer in the response to the PDN GW based on the S&F indication. 
6.	The PGW returns a Create Session Response to SGW.
7.	SGW returns a Create Session Response to MME-T. 
8.	MME-T sends the PDN Connectivity Accept Session Management Request to MMT-NT. Considering that there may be limited storage space in MME-NT, the MME-T may additionally provide S&F QoS information (e.g., allowed Storage space, retention period) to UE for UL data sending in the PDN Connectivity Accept Session Management Request message. The allowed Storage space is used to restrict the quota of UL data sending one time in MME-NT. The retention period may help UE be aware of how long the data is allowed to be stored in MME-NT.
9.	The MME-NT performs the Network triggered service request to triggers the UE entering CM-CONNECTED if service link is available.
10.	The MME-NT forwards the PDN Connectivity Accept Session Management Request to the UE.
11.	The UE responses to the MME-NT the PDN connectivity complete. 
12.	After sending the PDN connectivity complete message, if UE has the UL data transmission requirement, the UE shall ensure that the uplink data will not exceed the Storage space allowed for the UE mentioned in the PDN Connectivity Accept Session Management Request message in step8. The MME-NT stores the UL data.
6.xx.49	Impacts on services, entities and interfaces
UE:
-	receives the S&F QoS information (e.g., allowed Storage space, retention period) and ensures that the uplink data will not exceed the Storage space allowed for the UE.
MME:
-	indicates the SGW to store the data
-	may indicate the SGW that the session is for S&F operation
-	may allocate a S&F parametersQoS information (e.g., allowed Storage space, retention period) to UE
-	may provide a DL storage space to SGW for the subsequent MT procedure that the DL data from SGW doesn’t exceed that the MME is able to be stored
SGW:
-	may indicate the PGW that the session is for S&F operation.
-	may allocate a S&F parametersQoS information (e.g., allowed Storage space, retention period) to UE.
-	takes the DL storage space from the MME that the DL data from SGW doesn’t exceed that the MME is able to be stored
PGW:
-	may indicate the PCRF that the session is for S&F operation if the PCC is deployed.
PCRF:
-	takes the S&F indication into account for the PCC rules generation.
* * * * End of Changes * * * * 
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