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Abstract of the contribution: This contribution is to update the interim conclusion for KI#1.

1. Discussion
Based on the endorsed last page in S2-2511016 at SA2#172, it’s proposed to resolve the ENs for KI#1 interim conclusion.
In order to resolve the Editor’s Notes in current interim agreements for KI#1, the ENs are discussed and resolved as follows:
1.1 EN#1
Editor's note:	Whether and what additional subscription information for the UE Reader is needed is FFS.
Two more subscription data were discussed:
Validity information: valid time duration and area that allowed for UE to act as an AIoT Reader
AF ID information indicating that the UE reader belongs to the designated AF
Observation 1a: In addition to “the information indicating whether the UE is allowed to operate as a UE Reader”, the additional subscription information (i.e., validity information) is not essential to support Topology 2 and considered as optimization. Even it’s used by AMF, it may cause signaling overload (i.e., RRC interaction between UE and NG-RAN) due to frequent revocation and re-authorization from AMF to NG-RAN. If the validity information is also used by AMF to do UE Reader revocation and re-authorization, NAS signaling overload will also occur. 
Observation 1b: If the validity information is sent to UE Reader as described in Observation 2a and Proposal 2b, then it may be useful to have the validity information in the subscription information.
Observation 1c: UE Reader may be owned by some specific Service Provider’s AFs, UDM needs to store such mapping information in UE’s subscription for the purpose of authorization to other NF.

Proposal 1a: It is recommended not to support storing and using the validity information in AMF and NG-RAN for UE Reader authorization.
Proposal 1b: It is recommended not to send the validity information to UE Reader if the conclusion is that the validity information has to be included in the subscription information, then this aspect needs to be discussed.
Proposal 1c: It is recommended to include the mapping between AF ID and UE Reader ID (i.e., GPSI/SUPI) in the subscription information in UDM, this mapping information is sent to AMF serving the UE Reader in the subscription information.

1.2 EN#2
Editor's note:	Whether to inform the UE about the authorization information is FFS.
Observation 2a: There is view that for DT and DO-DTT procedures, UE Reader is only aware whether it is authorized or not implicitly based on radio resource allocated from NG-RAN if no authorization information is informed to the UE, but during the UE Reader registration procedure, the UE Reader has no idea whether it will only serve DT/DO-DTT device and/or DOA device, thus a unique mechanism is needed for authorization to UE Reader serving both DT/DO-DTT and DOA devices. 
Observation 2b: In CAG design, as described in clause 5.30.3.3, the CAG information (including time validity information) is provided to UE by AMF via NAS based on subscription information in UDM, the similar design can be considered (e.g., AMF provides validity information to UE Reader via NAS).


Proposal 2a: UE is required to be informed about the authorization information. An authorization indication can be included in the Registration Accept from the AMF.
Proposal 2b: Besides the UE Reader authorization indication, the validity information (i.e., time, location) can be further sent to UE as part of the UE Reader authorization information if it’s concluded to include the validity information in the subscription information in UDM.
1.3 EN#3
Editor's note:	Whether UE reader capability is provided to AMF is FFS.
Observation 3: There are two types of UE reader capability: UE radio capability (e.g. spectrum support) to act as a UE reader and UE MM capability to act as a UE reader. UE radio capability can be provided by the UE to the RAN via RRC signals and it is in the remit of RAN2 and AMF does not understand the UE radio capability even the AMF stores it. UE MM capability as UE Reader should be provided to AMF for UE reader authorization, otherwise the AMF can only perform the authorization based on the subscription data. The UE Reader capability support needs to be negotiated between UE and AMF in order to avoid mis-operation at UE and CN. And furthermore, the UE Reader capability support at UE should be optional considering not all UEs need to support UE Reader operation, thus capability indication from UE to AMF is necessary.

Proposal 3: UE MM capability as UE reader is provided to AMF via NAS, then AMF can determine whether to send the authorization information to NG-RAN and UE based on subscription information and UE Reader capability.
1.4 EN#4
Editor's note:	Whether and how UE Reader subscription information is provided to AIOTF is FFS.
Observation 4: The AIOTF should use the UE Reader subscription information to find or check the available UE reader, so the UE reader subscription information should be provided to AIOTF. Since the UE reader subscription information is always available at the serving AMF, the AIOTF can get the UE reader subscription information from the serving AMF.

Proposal 4: When receiving the AF Request, the AIOTF retrieves the UE reader subscription information from the serving AMF.

1.5 EN#5
Editor's note:	How to discover and select AIOTF when AF provides UE reader ID is FFS.
Observation 5: When receiving the UE reader ID, the NEF firstly queries the UDM. Two alternative approaches for the NEF to get the serving AIOTF: 
1. Local configuration at NEF: NEF queries the UDM to get the serving AMF of the UE reader and gets the mapped serving AIOTF according to the local configuration. 
2. UDM storing serving AIOTF information for the UE Reader: NEF queries the UDM to get the serving AIOTF directly (the serving AIOTF should be updated in the registration procedure).

Proposal 5: when NEF receives the AF request with UE reader ID (GPSI), the following call flows are recommended:
(1) NEF queries the UDM by proving the GPSI, to find the serving AMF (AMF ID) of UE reader.
(2) NEF selects the AIOTF based on the local configuration (e.g., mapping of AMF ID and corresponding AIOTF ID(s)).
(3) NEF forwards the AIOTF with AF request, UE reader ID and AMF ID.
(4) AIOTF queries the AMF to obtain the UE reader subscription information, serving NG-RAN node ID and AMF UE NG-AP ID.
(5) AIOTF sends the AIOT service request to NG-RAN, to initiate AIOT service procedure.
NOTE:	step 4 and step 5 also address the last FFS.
1.6 EN#6
Editor's note:	How to select UE reader(s) based on the AF provided area information is FFS.
Observation 6: The main issue is how to select mobile UE readers when the AF provided area information. The solution could be very complicated since the AIOT area is in finer granularity than cell/TA. More network functions (e.g. LMF, several AMFs serving the target area) should be involved to support this scenario. And currently no solution has been documented in TR23.700-13.

Proposal 6a: The detailed solutions to support selecting mobile UE readers when the AF provided area information should be discussed, but due to TU limitation, it’s mission impossible to study this aspect. 
Proposal 6b: Only fixed UE reader selection can be supported when the AF provides target area information. However, this will require coordination with RAN WG to see what information is required to be configured in the AIOTF.

1.7 EN#7
Editor's note:	Whether and how to allocate the UE reader ID is FFS.
Observation 7: No solution has been documented in Rel-19 TR 23.700-13 on this issue. Several alternatives have been provided: AIOTF allocates the UE reader ID, AMF allocates the UE reader ID. There is always a serving AMF for the UE Reader, the serving AMF can be used to assist in the UE Reader ID allocation and mapping, thus existing ID (e.g. NG-AP UE ID) can be re-used between the serving AMF and NG-RAN.

Proposal 7: The existing UE ID mechanism defined for normal UE can be reused. AIOTF queries the AMF to obtain the UE reader subscription information, serving NG-RAN node ID and AMF UE NG-AP ID. AIOTF sends the AIOT service request to NG-RAN, to initiate AIOT service procedure.

2. Proposal
It is proposed to agree the following changes to 3GPP TR23.700-30.


* * * * First Change * * * *
[bookmark: _Toc212027230]7	Interim agreements
[bookmark: _Toc212027231]7.1	Agreed Principles
[bookmark: _Toc212027232]7.1.1	Agreed Principles for KI#1
'Figure 7.1.1-1 depicts the AIoT System Architecture for Topology 2.


Figure 7.1.1-1: AIoT System Architecture for Topology 2
Figure 7.1.1-2 depicts the AIoT system architecture, using the reference point representation.


[bookmark: _CRFigure4_2_2_12]Figure 7.1.1-2: AIoT System Architecture for Topology 2 in reference point representation
NOTE:	Whether the interface between AIOTF and UDM is needed will be checked in later phase.
Message and protocol stack
-	Messages between the UE Reader and the AIOTF are delivered using RRC between UE and NG-RAN and NGAP between NG-RAN and AMF and using an SBI interface between AMF and AIOTF. The related protocol stack is shown in Figure 7.1.1-3.


Figure 7.1.1-3: Protocol Stack for the RRC option
UE reader authorization and revocation part:
UE Reader -	Subscription aspects:
-	The UE subscription in the UDM will be extended with UE Reader subscription information, which consists of the following:
[bookmark: _Hlk213160966]-	information indicating whether the UE is allowed to operate as a UE Reader.


[bookmark: _Hlk213160772]Editor's note:	Whether and what additional subscription information for the UE Reader is needed is FFS.
-	UE Reader subscription information is available to AMF.
UE Reader Authorization:
-	If AMF receives the capability indication as UE Reader in the UE MM Core Network Capability from UE in the Registration Request, as part of the subscription information, and the indication that the UE is authorized to operate as a UE Reader in the subscription information from UDM:, 
a) AMF sends an authorization indication as UE Reader toinforms NG-RAN that the UE is authorized to operate as a UE Reader.
.
Editor's note:	Whether to inform the UE about the authorization information is FFS.

Editor's note:	Whether UE reader capability is provided to AMF is FFS.
UE Reader Revocation:
-	If the subscription information has been revoked, the indication that the UE is not authorized to operate as a UE Reader from the UDM, then the AMF informs both UE and NG-RAN that the UE is not authorized to operate as a UE Reader.
Editor's note:	Whether and how UE Reader subscription information is provided to AIOTF is FFS.
-	Radio resource management for UE Reader operation:
-	If the NG-RAN has received the indication that a UE is authorized to operate as a UE Reader, then the NG-RAN may assign radio resources to the UE for UE Reader operation.
[bookmark: _Hlk213436597]UE Reader ID information at AIOTF:
-  UE Reader subscription information is used by the AIOTF to select the UE reader. When receiving the AF Request, the AIOTF retrieves the UE reader ID information (AMF UE NGAP ID and RAN UE NGAP ID) from the serving AMF of the UE reader by sending SUPI to AMF. AMF UE NGAP ID and RAN UE NGAP ID are used to identify the UE reader during AIoT Service operation between AIOTF and NG-RAN.
AIOTF Discovery and Selection for when AF provides UE reader ID:
-  When receiving the UE reader ID, the NEF queries the UDM to get the serving AMF of the UE reader and selects the AIOTF according to the local configuration.
NOTE: NEF is configured with the mapping between the AMF ID and AIOTF ID(s).
Editor's note:	How to discover and select AIOTF when AF provides UE reader ID is FFS.
UE reader selection part:
Two scenarios will be supported for UE reader selection, AF providing UE reader ID case and AF providing Area case for all types of UE reader.:
[bookmark: OLE_LINK5]-	For AF providing UE reader ID case:
-	If UE Reader ID(s) is provided by the AF via the NEF for the operation, then that is used as the selected Reader(s) if authorized as UE reader. The AIOTF provides the selected UE Reader(s) to the NG-RAN.
-	AMF UE NGAP ID and RAN UE NGAP ID are used to identify the UE reader during AIoT Service operation between AIOTF and NG-RAN.
-	The AIOTF receives the AMF UE NGAP ID and RAN UE NGAP ID from the AMF by providing SUPI to AMF.

-	For AF providing only target area case:
-  AIOTF selects the UE Reader based on its local configuration.
UE reader ID allocation:
Editor's note:	Whether and how to allocate the UE reader ID is FFS.



* * * * End of Changes * * * *
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