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Abstract: Providing update to solution#7 on Key Issue 1 on Feeder link switchover for Regenerative payload in 3GPP TR 23.700-29
1. Introduction/Discussion
It is proposed to update solution#8 in 3GPP TR 23.700-29 to give a more accurate description of CN PDN.
2. Text Proposal
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It is proposed to add the following revision of chapter 6.8 in 3GPP TR 23.700-29 to give a more accurate description of CN PDN.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc157596925][bookmark: _Toc157698968]6.8 Solution #8 for Key Issue #1: QoS/ Policy handling for Regenerative-based satellite access
[bookmark: _Toc326248710][bookmark: _Toc22286588][bookmark: _Toc23317649][bookmark: _Toc92987388][bookmark: _Toc157596926][bookmark: _Toc157698969]6.8.1	Description
[bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]It is observed that the QoS, RAT Type for Regenerative-based satellite access and Transparent-based satellite access is different. The differences can be illustrated by the figure below:


Figure 6.8.1-1: QoS for Regenerative-based and Transparent-based satellite access 
Additionally, considering the potential inclusion of ISL as part of the backhaul, the concept of dynamic satellite backhaul is also extended to cover regenerative payload configurations for CN PDB.
In this solution a new QoS/PCC handing mechanism for Regenerative-based satellite access for NR NTN is proposed, including 5QI for Regenerative-based satellite access, PCF decision of PCC policy, CN PDB determination. 
The mechanism of this solution can also apply to Regenerative-based satellite access for IoT/EPS accordingly, then the detailed procedure is not described in this chapter.

[bookmark: _Toc23317650][bookmark: _Toc92987389][bookmark: _Toc157596927][bookmark: _Toc157698970]6.8.2	Procedures
[bookmark: _Toc157596928][bookmark: _Toc157698971]6.8.2.1 General 
[bookmark: _Toc22286590]The general procedure is based on PDU session Establishment or Modification procedures described in 4.3.2 or 4.3.3 23.502, with additional treatment for Regenerative-based satellite access.
Figure 6.8.2-1 describes the general procedures of the solution


Figure 6.8.2.1-1: General procedures for QoS/ Policy handling for Regenerative payload
1. UE requests PDU Session Establishment/Modification via Regenerative-based satellite access for NR NTN.
2. Based on the information provided by NG-RAN onboarding the satellite, the AMF determines the RAT Type information for Regenerative-based satellite access of the UE, which is distinguished from currently defined satellite access RAT type, e.g. "NR(LEO)", "NR(MEO)", "NR(GEO)" and "NR(OTHERSAT)". Then the AMF includes this RAT Type information in the message to SMF, e.g. PDU Session Create/Update SM context Request. Examples of the RAT information for Regenerative-based satellite access, to represent the specific RAT type are proposed below:
-   REGENERATIVE_MEO;
-   REGENERATIVE_LEO;
The AMF determines the satellite backhaul category for regenerative payload and provides it to SMF in the Nsmf_PDUSession_CreateSMContext message to determine e.g., the CN PDB or dynamic CN PDB.
Editor’s Note: whether legacy defined 8 satellite backhaul categories can be resued in the regenerative payload is FFS.
3. The SMF may respond to AMF as described in 4.3.2 or 4.3.3 of 4.3.3 23.502.
4. The SMF decides to perform SM Policy Association Establishment/Modify procedures as defined in 4.3.2 or 4.3.3 23.502, including the RAT Type information for Regenerative-based satellite access in the request to PCF.
5. The PCF takes RAT Type information for Regenerative-based satellite access into account for the policy decision, e.g. together with any delay requirements provided by the AF. The PCF can decide the corresponding 5QI for Regenerative-based satellite access. Then PCF provides corresponding policy information to SMF.
For the UE Policy Association Establishment, the UE Policy Association Establishment procedure in TS23.502[3] clause 4.16.11 can be reused as baseline for the regenerative payload with the following adaptations:
-	In step 2, in Npcf_UEPolicyControl Create Request, the RAT information for Regenerative-based satellite access is sent to PCF for e.g., the URSP determination.
6. The SMF sends N1N2Message to AMF, including the QoS information for Regenerative-based satellite access.
The SMF can decide the CN PDB for Regenerative-based satellite access based on the specific types of satellite access, e.g. GEO, LEO, taking into account the possible ISL(s) as part of the backhaul, and include it in QoS information for Regenerative-based satellite access. This may help the NG-RAN to obtain a more accurate AN PDB and CN PDB.
For Regenerative-based satellite access, the CN PDB is the delay on the ground, plus the delay on air which is one way propagation delay of the specific types of satellite access, and the the delay of possible ISL(s) as part of the backhaul.
7. The AMF initiates N2 PDU Session Request/Modify accordingly, including the QoS information for Regenerative-based satellite access in N2 SM information sent to NG-RAN.
8. The NG-RAN onboarding the satellite performs AN resource setup according to the QoS parameter provided by SMF, e.g. 5QI for Regenerative-based satellite access, the Regenerative-based satellite access Type, e.g. REGENERATIVE_MEO or REGENERATIVE_LEO.
The NG-RAN onboarding the satellite can determine the AN PDB and CN PDB for specific types of satellite access, e.g. REGENERATIVE_MEO or REGENERATIVE_LEOGEO, LEO, based on configuration taking into account the possible ISL(s) as part of the backhaul , or based on QoS profile received from SMF at step 6. 
For Regenerative-based satellite access, the AN PDB is one way propagation delay, which is different from two way propagation delay applicable for the Transparent-based satellite access.

[bookmark: _Toc23317651][bookmark: _Toc92987390][bookmark: _Toc157596929][bookmark: _Toc157698972]6.8.3	Impacts to Services, Entities and Interfaces
The following impacts to 5GS are foreseen by this solution and similiar impacts apply to EPS :
AMF:
-	Determination of the RAT Type information for Regenerative-based satellite access of the UE
-  Provision to other NFs the RAT Type information for Regenerative-based satellite access.
SMF:
-	Provision to other NFs the RAT Type information for Regenerative-based satellite access 
-  Determination of the CN PDB for Regenerative-based satellite access based on the specific types of satellite access.
PCF:
· Policy and QoS decision for Regenerative-based satellite access
NG-RAN
· Provision to AMF the RAT type information for Regenerative-based satellite access
· QoS handling & AN resource setup according to the QoS parameter provided by SMF, e.g. 5QI for Regenerative-based satellite access.
· Determination of the AN PDB and CN PDB for specific types of satellite access.

* * * * End of changes * * * *
3GPP
SA WG2 TD

image2.emf
Earth 

station

Satellite

/gNB

5GC UE

AN PDB

CN PDB

PDB for Regenerative-based satellite access

Earth 

station

Satellite

5GC UE

AN PDB

CN PDB

PDB for Transparent-based satellite access

gNB

Feeder link

Feeder link

NR Uu

NR Uu


Microsoft_Visio___.vsdx

Earth station

Satellite/gNB

5GC

UE
AN PDB
CN PDB
PDB for Regenerative-based satellite access

Earth station

Satellite

5GC

UE
AN PDB
CN PDB
PDB for Transparent-based satellite access

gNB
Feeder link
Feeder link
NR Uu
NR Uu



image3.emf
Earth 

station

Satellite

/

gNB

UE AMF SMF

1

、

 UE Requested PDU Session Establishment/Modification

PCF

2

、

PDU Session Create/Update SM context Request

（

RAT Type information  for Regenerative mode

）

3

、

PDU Session Create/Update SM context Response

4

、

SM Policy Association Establishment/Modify

（

RAT Type information  for Regenerative mode

）

6

、

N1N2MessageTransfer

（

QoS Profile for Regenerative mode

）

7

、

N2 PDU Session Request/Modify

（

QoS Profile for Regenerative mode

）

8

、

AN specific resource 

setup/modify

5

、

SM Policy Association  Response

（

Policy&QoS for Regenerative mode

）


Microsoft_Visio___1.vsdx

Earth station

Satellite/gNB

UE

AMF

SMF
1、 UE Requested PDU Session Establishment/Modification

PCF
2、PDU Session Create/Update SM context Request
（RAT Type information  for Regenerative mode）
3、PDU Session Create/Update SM context Response
4、SM Policy Association Establishment/Modify
（RAT Type information  for Regenerative mode）
6、N1N2MessageTransfer
（QoS Profile for Regenerative mode）
7、N2 PDU Session Request/Modify
（QoS Profile for Regenerative mode）
8、AN specific resource setup/modify
5、SM Policy Association  Response
（Policy&QoS for Regenerative mode）



