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Abstract: this paper proposes evaluation update and interim conclusions on KI#3. 
1. Introduction
This paper proposes evaluation update and interim conclusions on KI#3.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-88.
[bookmark: _Toc519004414]* * * * First change * * * *
7.3	Evaluation on Key Issue #3
Editor's note:	This clause will provide evaluation of KI solutions. Further update is needed considering the text based on version 0.2.0 of the TR.
[bookmark: _Toc104235468][bookmark: _Toc104539823]7.3.1	General
Editor's note:	This clause will provide high level principles indicated by solutions, which helps the conclusion stage. Further update is needed.
This Key Issue has two aspects, one is PIN management by PEMC, the other is PIN management by network.
The following mechanisms for PIN management by PEMC have been indicated:
a)	PIN management over application layer between PINE/PEGC and PEMC (solution #2, #8).
b)	PIN management over a dedicated PIN protocol layer between PINE/PEGC and PEMC (solution #1, #6, #9).
c)	PEGC informs association information to PEMC directly (solution #2, #6).
d)	A PIN AF or a PIN NF informs association information to PEMC over application layer (solution #8).
The following mechanisms for PIN management by network have been indicated:
a)	PIN management over application layer with a PIN AF (solution #5).
b)	PIN management over application layer with a PIN NF (solution #6, #7, #9, #10).
c)	PIN management over application layer with a PIN AF, and the PIN AF interacts with a PIN NF via NEF, e.g. UDR, P-NF (solution #5, #6).
d)	PIN management over NAS between PEMC and 5GC (e.g. via PDU Session Modification procedure) and a PIN NF (e.g. P-NF) or multiple PIN NFs (e.g. UDM and AMF) manages the PIN (solution #1, #6, #7, #9).
NOTE:	Some combination of the above principles is not possible or not able to be alternative.
[bookmark: _Toc104235469][bookmark: _Toc104539824]7.3.2	Evaluation on solution #1
The PEMC manages the PINE and PEGC for a PIN via a dedicated PIN protocol layer.
After a device is assigned to be a PEGC of a PIN by the PEMC, the PEGC indicates PIN ID and PEGC info to 5GC via PDU Session Modification procedure for adding the PEGC into the PIN in 5GC.
Editor's note:	Further evaluation is needed.
[bookmark: _Toc104235470][bookmark: _Toc104539825]7.3.3	Evaluation on solution #2
The PEMC manages the PINE and PEGC based on HTTP/UDP protocol, and is able to assign the association between the PINE and PEGC. After the association is assigned, the PEMC notifies the association to the PINE and the PEGC.
Editor's note:	Further evaluation is needed.
[bookmark: _Toc104235471][bookmark: _Toc104539826]7.3.4	Evaluation on solution #5
The PIN AS is the function that manages PIN at network side over application layer. The PIN AS stores/updates the PIN information in UDR via NEF.
Editor's note:	Further evaluation is needed.
[bookmark: _Toc104235472][bookmark: _Toc104539827]7.3.5	Evaluation on solution #6
A network function P-NF is introduced to manage PIN in 5GC and provides service operators for PIN management. A PIN AF is the function that manages PIN on network side over application layer, which interacts with P-NF via NEF to request PIN management in 5GC.
After receiving the PIN creation/deletion request from PIN AF, the P-NF interacts with AMF, who sends NAS message to the PEMC, for PIN creation/deletion. After a PIN has been has been created, when the PEMC is informed that the PIN is updated, e.g. a PINE joins to a PIN via a PEGC and the PEGC informs the PEMC, the PEMC sends NAS message to the AMF for the PIN update, and the AMF interacts with the P-NF.
Editor's note:	Further evaluation is needed.
[bookmark: _Toc104235473][bookmark: _Toc104539828]7.3.6	Evaluation on solution #7
The UDM is the network function that stores PIN information, and the AMF is the network function to manage PIN.
The PEGC registers to 5GS with PINE info managing the association information for a PIN, and the AMF queries the PIN information from the UDM for authorize the association.
The AMF de-registers the PEGC when PIN duration expired, which implies the PEGC shall register to 5GS again in order to obtain 5G service for itself.
Editor's note:	Further evaluation is needed.
[bookmark: _Toc104235474][bookmark: _Toc104539829]7.3.7	Evaluation on solution #8
The PEMC manages a PIN for adding/removing a PINE or PEGC over application layer on top of the direct wireless connection between the PEMC and the PINE/PEGC.
The PINMF in 5GC is the function that manages PIN at network side. The PEMC interacts with the PINMF over application layer for managing a PIN, including PIN creation/deletion, updating PINE/PEGC information for a PIN, and authorize PINE/PEGC association management.
Editor's note:	Further evaluation is needed.
[bookmark: _Toc104235475][bookmark: _Toc104539830]7.3.8	Evaluation on solution #9, 15
The UDM is the NF that manages PIN. The PEMC interacts with AMF over NAS for PIN creation/deletion that optionally with information of PINEs, the PEMC also interacts with AMF over NAS with information of PIN and information of PINEs for PIN update, e.g. PINE adding/removing. The AMF interacts with the UDM for corresponding PIN management operations.
The PEMC manages PINEs/PEGCs for a PIN via the dedicated PIN protocol between the PINEs and the PEMC directly.
Editor's note:	Further evaluation is needed.
[bookmark: _Toc104235476][bookmark: _Toc104539831]7.3.9	Evaluation on solution #10
The PINCTL in 5GC is the function that manages PIN. The PINCTL communicates the policies to the PEMC for PIN management.
The PEMC manages PINEs/PEGCs for a PIN via HTTP/UDP protocol over direct wireless connection.
Editor's note:	Further evaluation is needed.
7.3.10	Evaluation on solution #20
The PEMC manages the association between PEGC and PINE, and reports the association to 5GC.
[bookmark: _GoBack][bookmark: _Toc517082226]* * * * Second change * * * *
[bookmark: _Toc104539865]8.3	Conclusion on Key Issue #3
The following principles are concluded for Key Issue #3 "Management of PIN and PIN Elements":
1)	A PEMC shall subscribe in the UDM to act as PEMC.
2)	A PEMC or a PEGC shall link with a trust member group, which includes at least one PEMC and one or more PEGCs.
3)	To support management of multiple PEMCs for a PIN, a trust member group may include multiple PEMCs.
4)	In order to make sure PEMCs and PEGCs using same PINMF, or a PEMC using same PINMF after recovery, the PINMF registers itself into UDR via UDM or NEF for a trust member group.

* * * * End of changes * * * *
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