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1	Introduction
In this contribution, we’d like to further discuss the Support of Regenerative payload based on RAN3’s below common understanding and the LS on Support of Regenerative-based Satellite Access from SA2[1].There is no consensus to discuss new NTN architecture now; wait for an LS from SA2 on this particular issue.


SA2’s LS on Support of Regenerative-based Satellite AccessAs part of the Rel-19 study on 5G System enhancements for satellite access (FS_5GSAT_ARCH_Ph3), Key Issue #1 of TR 23.700-29 considers the support of Regenerative-based satellite access. SA2 has identified the following candidate mechanisms and assumptions, which need to be verified by RAN3:
· A procedure to handle the N2 and S1 connections when the eNB/gNB leaves the service area of an AMF/MME (e.g. when setting over the horizon) should be supported. Options e.g. disconnecting/suspending/performing configuration update of the N2/S1 connections are considered in SA2. It is up to RAN3 to determine the final option about whether to reuse existing or new mechanisms/procedures.
· If the eNB/gNB IP address changes due to soft feeder link switch, SA2 assumes that this case can be supported using the existing procedures.
· SA2 assumes that AMF/MME can treat the Mapped Cell ID as per rel-17.


2	Discussion
Issue 1, NG/Xn connection handling (Q1 in SA2’s LS)
The following is the conclusion in SA2’s TR with regard to NG connection handling.
There are 14 candidate solutions (solutions #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #34, #35, #36, #42) for this KI, they can be divided into two categories based on the architecture impact:
-	Cat 1: solutions without any IWK/AMF agent/Proxy over NG/S1 interface (#1, #2, #3, #4, #5, #6, #7, #8, #34, #35, and #36)
-	Cat 2: solutions with an IWK/AMF agent/Proxy over NG/S1 interface (#9, #10, and #42)
For Cat1 solutions, they can be further classified into six categories based on the sub-issues being addressed:
-	Solutions for N2/S1 connections management considering RAN node mobility, the solutions can be grouped as followed:
-	N2/S1 connection setup/disconnect: #1
-	N2/S1 connection suspend/resume: #2, #3, #4



Regarding how to handle the NG or Xn connection between the gNB onboard and AMF/gNB on ground due to feeder link switch or feeder link failure, we can first discuss NG connection, as it’s related UE experience, and also related to the first question in SA2’s LS and SA2’s TR as above, there are four options had been discussed in the contributions in last RAN3 meeting.
- option 1, NG connection setup and removal (mentioned in SA2)
- option 2, NG suspends and resumes (mentioned in SA2)
- option 3, NG connection setup and release by implementation 
- option 4, NG Reset
In case of a feeder link switch, we recommend the following approach: before releasing or suspending the NG connection, ensure that UEs associated with this NG connection are migrated to other gNBs or AMF. This migration can be achieved through UE handover procedures. 
Both the gNB onboard the satellite and the AMF on the ground can predict feeder link switches based on preconfigured information about the satellite and gateway (GW). If the gNB onboard detects an impending feeder link switch, it should initiate UE handover procedures for RRC_CONNECTED UEs. Once all UEs are successfully migrated, the NG connection can be released or suspended. In this case, an indication signaling from the gNB to the AMF is necessary (option 3 can be excluded).
If all UEs are already migrated, option 4 (NG reset) may not be needed. NG reset is typically used to release all UE associations, but if there are no active UE associations, there’s no need for release (option 4 can be excluded).
Regardless of whether option 1 or option 2 is chosen, the main purpose is to inform the AMF that the NG connection will not be used due to the feeder link switch. The difference lies in whether the AMF or gNB needs to store connection information for future reconnection. Storing connection information is beneficial, especially if a store-and-forward feature will be introduced later. While some companies express concerns about limited storage space on satellites, we believe that the cost of storing connection information is minimal, and some satellites may have ample storage capacity. Therefore, we think both option 1 and option 2 can be supported, allowing the gNB on the satellite to make informed decisions. For example, suspending connections it deems important and frequently used while releasing less frequently used connections
In case of feeder link failure, direct communication between the gNB and AMF may not be possible, it seems that option 3 can be considered in this case. If gNB identified the feeder link is failure, it can release all the UE context and NG connections related to the AMFs that communicated via this feeder link.
Observation 1, in case of feeder link switch, our preference is for the onboard gNB to migrate all relevant connected UEs to other gNBs or AMFs. This ensures seamless UE experiences. After all UEs are successfully migrated (i.e. handover), the NG connection can be either suspended or released.
Observation 2, if all the UEs are migrated before feeder link switch, NG reset procedure seems not needed for NG connection handling, as it is used to release the UE associations over NG connection.
Proposal 1, the onboard gNB should inform the corresponding AMF(s) that the connection can be released or suspended due to the feeder link switch once all relevant UEs have moved to other gNBs or AMFs.
Observation 3, it’s beneficial and flexible for gNBs on satellites with ample storage capacity to decide whether to store connection information for future use.
[bookmark: _Hlk166235262]Proposal 2, support both NG connection release and NG connection suspending/resuming, allowing the gNB on the satellite to make informed decisions on whether to release or suspend a NG connection.
Proposal 3, in case of feeder link failure, where the gNB and AMF rely on this feeder link, they can release UE contexts or connection information by implementation. 
For Xn connection, it may be changed due to the movement of the satellite. In existing mechanism, Xn Setup, Xn Removal procedure are specified, as Xn interface is not mandatory for UE connection and experience, there’s no need to suspend the connection, the existing Xn setup and removal procedure can be re-used for Xn connection handling.
Proposal 4, the Xn Setup and Removal procedure can be re-used to setup/release Xn connection in case of regenerative payload.
Issue 2, IP address update (Q2 in SA’s LS)
Before we discuss the issue in NTN, let’s review the existing mechanism in TN. [bookmark: _Toc20954935][bookmark: _Toc29503372][bookmark: _Toc29503956][bookmark: _Toc29504540][bookmark: _Toc36552986][bookmark: _Toc36554713][bookmark: _Toc45652003][bookmark: _Toc45658435][bookmark: _Toc45720255][bookmark: _Toc45798135][bookmark: _Toc45897524][bookmark: _Toc51745728][bookmark: _Toc64445992][bookmark: _Toc73981862][bookmark: _Toc88651951][bookmark: _Toc97890994][bookmark: _Toc99123072][bookmark: _Toc99661876][bookmark: _Toc105151937][bookmark: _Toc105173743][bookmark: _Toc106108742][bookmark: _Toc106122647][bookmark: _Toc107409200][bookmark: _Toc112756389][bookmark: _Toc162973187]8.7.1	NG Setup
[bookmark: _CR8_7_1_1][bookmark: _Toc20954936][bookmark: _Toc29503373][bookmark: _Toc29503957][bookmark: _Toc29504541][bookmark: _Toc36552987][bookmark: _Toc36554714][bookmark: _Toc45652004][bookmark: _Toc45658436][bookmark: _Toc45720256][bookmark: _Toc45798136][bookmark: _Toc45897525][bookmark: _Toc51745729][bookmark: _Toc64445993][bookmark: _Toc73981863][bookmark: _Toc88651952][bookmark: _Toc97890995][bookmark: _Toc99123073][bookmark: _Toc99661877][bookmark: _Toc105151938][bookmark: _Toc105173744][bookmark: _Toc106108743][bookmark: _Toc106122648][bookmark: _Toc107409201][bookmark: _Toc112756390][bookmark: _Toc162973188]8.7.1.1	General
The purpose of the NG Setup procedure is to exchange application level data needed for the NG-RAN node and the AMF to correctly interoperate on the NG-C interface. This procedure shall be the first NGAP procedure triggered after the TNL association has become operational. The procedure uses non-UE associated signalling

According to the specifications in TS 38.413 and TS 23.501, there’re three types of TNL association over NGAP.[bookmark: _Toc20150025][bookmark: _Toc27846824][bookmark: _Toc36187955][bookmark: _Toc45183859][bookmark: _Toc47342701][bookmark: _Toc51769402][bookmark: _Toc145936023]5.21.1.1	TNL associations
5G-AN node shall have the capability to support multiple TNL associations per AMF, i.e. AMF name.
An AMF shall provide the 5G-AN node with the weight factors for each TNL association of the AMF.
The AMF shall be able to request the 5G-AN node to add or remove TNL associations to the AMF.
The AMF shall be able to indicate to the 5G-AN node the set of TNL associations used for UE-associated signalling and the set of TNL associations used for non-UE associated signalling.
NOTE: The TNL association(s) indicated for UE-associated and non-UE associated signalling can either be overlap or be different.


- type 1, the basic NGAP signalling between gNB and AMF (e.g. NG Setup), it is assumed that the TNL association is setup by OAM configuration and node implementation.
- type 2, non-UE associated NGAP signalling (except the 1st signalling), e.g. paging, broadcast related, configuration transfer, etc. 
- type 3, UE associated NGAP signalling, for each connected UE, there will a specific TNL association for UE associated message. 
According to the specification in TS 23.501 as below, AMF can provide multiple TNL associations to NG-RAN for UE associated signalling and non-UE associated signalling (Type 2 and type 3). 
[bookmark: OLE_LINK28]NG-RAN can select the TNL association for the UE’s initial UE message. AMF can decide to use the selected TNL association or modify the NGAP UE-TNLA-binding by triangular redirection. And AMF can modify the TNLA binding any time by sending or response a UE-specific NGAP message via a new TNL association and triangular redirection. [bookmark: _Toc20150026][bookmark: _Toc27846825][bookmark: _Toc36187956][bookmark: _Toc45183860][bookmark: _Toc47342702][bookmark: _Toc51769403][bookmark: _Toc145936024]5.21.1.2	NGAP UE-TNLA-binding
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]While a UE is in CM-Connected state the 5G-AN node shall maintain the same NGAP UE-TNLA-binding (i.e. use the same TNL association and same NGAP association for the UE) unless explicitly changed or released by the AMF.
An AMF shall be able to update the NGAP UE-TNLA-binding (i.e. change the TNL association for the UE) in CM-CONNECTED state at any time. The NGAP UE-TNLA-binding can also be updated when a UE-specific NGAP message initiated by AMF is received via a new TNL association.
An AMF shall be able to update the NGAP UE-TNLA-binding (i.e. change the TNL association for the UE) in response to an N2 message received from the 5G-AN by triangular redirection (e.g. by responding to the 5G-AN node using a different TNL association).
An AMF shall be able to command the 5G-AN node to release the NGAP UE-TNLA-binding for a UE in CM-CONNECTED state while maintaining N3 (user-plane connectivity) for the UE at any time.

[bookmark: _Toc20150027][bookmark: _Toc27846826][bookmark: _Toc36187957][bookmark: _Toc45183861][bookmark: _Toc47342703][bookmark: _Toc51769404][bookmark: _Toc145936025]5.21.1.3	N2 TNL association selection
The 5G-AN node shall consider the following factors for selecting a TNL association for the AMF for the initial N2 message e.g. N2 INITIAL UE MESSAGE:
-	Availability of candidate TNL associations.
-	Weight factors of candidate TNL associations.
The AMF may use any TNL association intended for non-UE associated signalling for initiation of the N2 Paging procedure.



However, there’s no NG-RAN initiated TNLA update for each type of TNL association.
When the gNB is on satellite, we think there’re two kinds of IP address maintenance, i.e. static IP address and dynamic IP address. For dynamic IP address assignment, it is possible that the IP address is changed or updated when the serving gateway is changed. Thus, a mechanism to support gNB initiated TNLA-binding update needs to be supported. 
For type 1 TNL association, i.e. for the basic NGAP signalling, we think type 1 TNL is important for communication between gNB and AMF, before the IP address is changed, the gNB needs to notify the AMF the update, similar method of AMF initiated TNLA-binding update can be considered, i.e. triangular redirection. The gNB can send the RAN Configuration message via the new TNL association along with the Global RAN node ID, AMF can know that the corresponding gNB is requesting to update the TNL association.
For type 2 TNL association, i.e. non-UE associated TNL, which is provide by the AMF first, it will not be changed if the AMF does not initiate the update.
For type 3 TNL association, i.e. UE associated TNL, especially for the TNLA that is already used and blinded, the gNB needs to update the TNL information to AMF.
Re-using AMF initiate TNLA-blinding update (triangular redirection) can be considered, for example, the gNB can send or respond with a UE-specific NGAP message to the AMF via the updated TNL association. However, this approach may not be suitable for feeder link switch cases, as the link is going to switch while there may be no UE-specific NGAP activity.
Therefore, it is suggested to use explicit signalling to update the UE TNLA-blinding update that is initiated by gNB.
Observation 4, there’re three types of TNL associations between gNB and AMF, which are the basic NGAP signalling between gNB and AMF (e.g. NG Setup), the non-UE associated NGAP signalling (except the 1st signalling), and the UE associated NGAP signalling.
Observation 5, AMF can update or modify the TNLA-binding for the UE associated NGAP signalling by sending or responding the UE specific NGAP signalling via the new TNL association. While the gNB initiated NGAP TNLA-binding is not supported currently. 
Observation 6, in the context of gNB on satellite, as the IP addresses of the gNB may be updated due to the feeder link switch, a mechanism to support gNB initiated TNLA-binding update for the basic TNL association of NGAP signalling between gNB and AMF (e.g. NG Setup, RAN configuration update) and UE TNLA-binding needs to be supported
Proposal 5, RAN3 agree to support gNB initiated TNLA-binding update for the basic TNL association of NGAP signalling between gNB and AMF (e.g. NG Setup, RAN configuration update) and UE TNLA-binding.
Proposal 6, for the update of basic TNL association between gNB and AMF, the gNB can initiate the RAN Configuration update message via the new TNL association i.e. triangular redirection. (stage 2 impact).
Proposal 7, for the update of UE NGAP TNLA-binding, the gNB can include the TNLA binding to be updated in the RAN Configuration update message (stage 3 impact).
Issue 3, mapped cell ID (Q3 in SA2’s LS)
In Non-GEO Satellites, due to their orbital movement, their satellite beams cover different portions of that area. Two scenarios for associating logical network identifiers with physical satellite beams had been studied in TR38.821 [2]:
Stationary Identifiers on Ground: Continuously reconfigure the association between physical satellite beams and logical cells so that the same gNB ID, cell ID, and TAC are always linked to the same geographical area.
Moving Identifiers on Ground: Fix the association between physical satellite beams and logical cells, allowing the gNB ID, cell ID, and TAC to follow the satellite beam(s) and “sweep” across the coverage area.
In R17, for transparent payload, mapped cell ID is introduced to solve the issue. According to TS 38.300, the mapping between Mapped Cell IDs and geographical areas is configured in the RAN and Core Network, and the mapped cell ID is used in the following cases:
-  The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information;
- The Cell Identity used for Paging Optimization in NG interface;
- The Cell Identity used for Area of Interest;
- The Cell Identity used for PWS.
In the last RAN3 meeting, most companies proposed reusing the mapped cell ID for regenerative payload. Our concern regarding reusing the mapped cell ID is that there is no clear statement in the specification about whether the mapped cell ID follows the same planning as the legacy CGI. For instance, in the case of the gNB on the non-GEO satellite, the gNB ID represents a moving gNB. This implies that the cell ID, which includes this gNB ID, is also moving. To address this concern, we recommend that RAN3 clarify in stage 2 that the mapped cell ID is independent of the gNB ID of the satellite
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Observation 7: It is not clear whether the mapped cell ID follows the same planning as the legacy CGI, which includes the gNB ID of a gNB that can be moving if it’s deployed on the satellite.
Proposal 8: RAN3 should add stage 2 clarification about the mapped cell ID to emphasize that the mapped cell ID is independent of the gNB ID on the satellite.
Reply LS suggestion 
According to the above discussion, we suggest the following reply to SA2.
SA2’s Question 1:
- A procedure to handle the N2 and S1 connections when the eNB/gNB leaves the service area of an AMF/MME (e.g. when setting over the horizon) should be supported. Options e.g. disconnecting/suspending/performing configuration update of the N2/S1 connections are considered in SA2. It is up to RAN3 to determine the final option about whether to reuse existing or new mechanisms/procedures.
Proposal 9, for Q1 in SA2 LS, RAN3 feedbacks the following: RAN3 would like to support both NG connection disconnecting and NG connection suspending/resuming, which can allow the gNB on the satellite to make informed decisions on whether to release or suspend a NG connection 
SA2’s Question 2:
-If the eNB/gNB IP address changes due to soft feeder link switch, SA2 assumes that this case can be supported using the existing procedures.
Proposal 10, for Q2 in SA2 LS, RAN3 feedbacks the following: RAN3 observes that existing procedure only support AMF initiated update or modify the TNLA-binding, but RAN3 thinks that a mechanism to support gNB initiated TNLA-binding update for the basic TNL association of NGAP signalling between gNB and AMF (e.g. NG Setup, RAN configuration update) and UE TNLA-binding needs to be introduced.
SA2’s Question 3:
-SA2 assumes that AMF/MME can treat the Mapped Cell ID as per rel-17.
Proposal 10, for Q3 in SA2 LS, RAN3 feedbacks the following: RAN3 confirms that the assumption of SA2 is correct.
According to the above discussion, a TP for TS 38.300 and a TP for TS 38.413 are provided in the annex.
Proposal 11, RAN3 agrees the TP for TS 38.300 in annex A and the TP for TS 38.413 in Annex B.
3	Conclusion
Based on the discussion, we have the following observations and proposals. 
Issue 1, NG/Xn connection handling (Q1 in SA2’s LS)
Observation 1, in case of feeder link switch, our preference is for the onboard gNB to migrate all relevant connected UEs to other gNBs or AMFs. This ensures seamless UE experiences. After all UEs are successfully migrated (i.e. handover), the NG connection can be either suspended or released.
Observation 2, if all the UEs are migrated before feeder link switch, NG reset procedure seems not needed for NG connection handling, as it is used to release the UE associations over NG connection.
Proposal 1, the onboard gNB should inform the corresponding AMF(s) that the connection can be released or suspended due to the feeder link switch once all relevant UEs have moved to other gNBs or AMFs.
Observation 3, it’s beneficial and flexible for gNBs on satellites with ample storage capacity to decide whether to store connection information for future use.
Proposal 2, support both NG connection release and NG connection suspending/resuming, allowing the gNB on the satellite to make informed decisions on whether to release or suspend a NG connection.
Proposal 3, in case of feeder link failure, where the gNB and AMF rely on this feeder link, they can release UE contexts or connection information by implementation. 
Proposal 4, the Xn Setup and Removal procedure can be re-used to setup/release Xn connection in case of regenerative payload.
Issue 2, IP address update (Q2 in SA’s LS)
Observation 4, there’re three types of TNL associations between gNB and AMF, which are the basic NGAP signalling between gNB and AMF (e.g. NG Setup), the non-UE associated NGAP signalling (except the 1st signalling), and the UE associated NGAP signalling.
Observation 5, AMF can update or modify the TNLA-binding for the UE associated NGAP signalling by sending or responding the UE specific NGAP signalling via the new TNL association. While the gNB initiated NGAP TNLA-binding is not supported currently. 
Observation 6, in the context of gNB on satellite, as the IP addresses of the gNB may be updated due to the feeder link switch, a mechanism to support gNB initiated TNLA-binding update for the basic TNL association of NGAP signalling between gNB and AMF (e.g. NG Setup, RAN configuration update) and UE TNLA-binding needs to be supported
Proposal 5, RAN3 agree to support gNB initiated TNLA-binding update for the basic TNL association of NGAP signalling between gNB and AMF (e.g. NG Setup, RAN configuration update) and UE TNLA-binding.
Proposal 6, for the update of basic TNL association between gNB and AMF, the gNB can initiate the RAN Configuration update message via the new TNL association i.e. triangular redirection. (stage 2 impact).
Proposal 7, for the update of UE NGAP TNLA-binding, the gNB can include the TNLA binding to be updated in the RAN Configuration update message (stage 3 impact).
Issue 3, mapped cell ID (Q3 in SA2’s LS)
Observation 7: It is not clear whether the mapped cell ID follows the same planning as the legacy CGI, which includes the gNB ID of a gNB that can be moving if it’s deployed on the satellite.
Proposal 8: RAN3 should add stage 2 clarification about the mapped cell ID to emphasize that the mapped cell ID is independent of the gNB ID on the satellite.
Reply LS suggestion 
Proposal 9, for Q1 in SA2 LS, RAN3 feedbacks the following: RAN3 would like to support both NG connection disconnecting and NG connection suspending/resuming, which can allow the gNB on the satellite to make informed decisions on whether to release or suspend a NG connection 
Proposal 10, for Q2 in SA2 LS, RAN3 feedbacks the following: RAN3 observes that existing procedure only support AMF initiated update or modify the TNLA-binding, but RAN3 thinks that a mechanism to support gNB initiated TNLA-binding update for the basic TNL association of NGAP signalling between gNB and AMF (e.g. NG Setup, RAN configuration update) and UE TNLA-binding needs to be introduced.
Proposal 10, for Q3 in SA2 LS, RAN3 feedbacks the following: RAN3 confirms that the assumption of SA2 is correct.
Proposal 11, RAN3 agrees the TP for TS 38.300 in annex A and the TP for TS 38.413 in Annex B.
4	Reference
[1] R3-243017/ S2-2405600 	LS on Support of Regenerative-based Satellite Access, SA2
[2] 3GPP TR 38.821 V16.1.0, Solutions for NR to support non-terrestrial networks (NTN)
5	Annex A (TP to BL CR TS 38.300)
----------------------------------------------------Start of change----------------------------------------------------
[bookmark: _Toc163030322]16.14.5	NG-RAN signalling
The Cell Identity, as defined in TS 38.413 [26] and TS 38.423 [50], used in following cases corresponds to a Mapped Cell ID, irrespective of the orbit of the NTN payload or the types of service links supported:
-	The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information;
-	The Cell Identity used for Paging Optimization in NG interface;
-	The Cell Identity used for Area of Interest;
-	The Cell Identity used for PWS.
When the Mapped Cell ID is used, the Cell Identity is independent of the gNB Identity of the gNB on the satellite.
The Cell Identity included within the target identification of the handover messages allows identifying the correct target cell. The cell identity used in the NG and Xn handover messages, Xn Setup and Xn NG-RAN Node Configuration Update procedures is expected to be Uu Cell ID.
The Cell Identities used in the RAN Paging Area during Xn RAN paging allow the identification of the correct target cells for RAN paging.
NOTE 1:	The Cell Identity used for RAN Paging is assumed to typically represent a Uu Cell ID.
The mapping between Mapped Cell IDs and geographical areas is configured in the RAN and Core Network.
NOTE 2:	A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate differerent geographical areas (e.g. overlapping and/or with different dimensions).
The gNB is responsible for constructing the Mapped Cell ID based on the UE location information received from the UE, if available. The mapping may be pre-configured (e.g., up to operator's policy) or up to implementation.
NOTE 3:	As described in TS 23.501 [3], the User Location Information may enable the AMF to determine whether the UE is allowed to operate at its present location. Special Mapped Cell IDs or TACs may be used to indicate areas outside the serving PLMN's country.
The gNB reports the broadcasted TAC(s) of the selected PLMN to the AMF as part of ULI. In case the gNB knows the UE's location information, the gNB may determine the TAI the UE is currently located in and provide that TAI to the AMF as part of ULI.
----------------------------------------------------Next change----------------------------------------------------
[bookmark: _Toc163030327]16.14.X	gNB initiated NGAP TNL Association Update
If the IP addresses of the gNB on satellite is changed (e.g. due to the feeder link switch), the gNB can send the RAN Configuration Update message via the new TNL association to AMF, along with the Global RAN node ID, AMF can identify that the updated TNL association for the corresponding gNB.
In addition, the gNB can include the updated UE NGAP TNL association binding for the connected UEs in the RAN Configuration Update message to inform the update of the UE specific NGAP TNL association.
----------------------------------------------------End of change----------------------------------------------------
6	Annex B (TP for BL CR TS 38.413)
----------------------------------------------------Start of change----------------------------------------------------
[bookmark: _Toc20955119][bookmark: _Toc29503565][bookmark: _Toc29504149][bookmark: _Toc29504733][bookmark: _Toc36553179][bookmark: _Toc36554906][bookmark: _Toc45652215][bookmark: _Toc45658647][bookmark: _Toc45720467][bookmark: _Toc45798347][bookmark: _Toc45897736][bookmark: _Toc51745940][bookmark: _Toc64446204][bookmark: _Toc73982074][bookmark: _Toc88652163][bookmark: _Toc97891206][bookmark: _Toc99123327][bookmark: _Toc99662131][bookmark: _Toc105152197][bookmark: _Toc105174003][bookmark: _Toc106109001][bookmark: _Toc106122906][bookmark: _Toc107409459][bookmark: _Toc112756648][bookmark: _Toc162973465][bookmark: _Toc64445997][bookmark: _Toc73981867][bookmark: _Toc88651956][bookmark: _Toc97890999][bookmark: _Toc99123077][bookmark: _Toc99661881][bookmark: _Toc105151942][bookmark: _Toc105173748][bookmark: _Toc106108747][bookmark: _Toc106122652][bookmark: _Toc107409205][bookmark: _Toc112756394][bookmark: _Toc162973192]8.7.2	RAN Configuration Update
[bookmark: _CR8_7_2_1][bookmark: _Toc20954941][bookmark: _Toc29503378][bookmark: _Toc29503962][bookmark: _Toc29504546][bookmark: _Toc36552992][bookmark: _Toc36554719][bookmark: _Toc45652009][bookmark: _Toc45658441][bookmark: _Toc45720261][bookmark: _Toc45798141][bookmark: _Toc45897530][bookmark: _Toc51745734][bookmark: _Toc64445998][bookmark: _Toc73981868][bookmark: _Toc88651957][bookmark: _Toc97891000][bookmark: _Toc99123078][bookmark: _Toc99661882][bookmark: _Toc105151943][bookmark: _Toc105173749][bookmark: _Toc106108748][bookmark: _Toc106122653][bookmark: _Toc107409206][bookmark: _Toc112756395][bookmark: _Toc162973193]8.7.2.1	General
[bookmark: _Toc20954942][bookmark: _Toc29503379][bookmark: _Toc29503963][bookmark: _Toc29504547][bookmark: _Toc36552993][bookmark: _Toc36554720][bookmark: _Toc45652010][bookmark: _Toc45658442][bookmark: _Toc45720262][bookmark: _Toc45798142][bookmark: _Toc45897531][bookmark: _Toc51745735]The purpose of the RAN Configuration Update procedure is to update application level configuration data needed for the NG-RAN node and the AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non UE-associated signalling.
[bookmark: _CR8_7_2_2][bookmark: _Toc64445999][bookmark: _Toc73981869][bookmark: _Toc88651958][bookmark: _Toc97891001][bookmark: _Toc99123079][bookmark: _Toc99661883][bookmark: _Toc105151944][bookmark: _Toc105173750][bookmark: _Toc106108749][bookmark: _Toc106122654][bookmark: _Toc107409207][bookmark: _Toc112756396][bookmark: _Toc162973194]8.7.2.2	Successful Operation


Figure 8.7.2.2-1: RAN configuration update: successful operation
The NG-RAN node initiates the procedure by sending a RAN CONFIGURATION UPDATE message to the AMF including an appropriate set of updated configuration data that it has just taken into operational use. The AMF responds with a RAN CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the RAN CONFIGURATION UPDATE message, the AMF shall interpret that the corresponding configuration data is not changed and shall continue to operate the NG-C interface with the existing related configuration data.
If the Supported TA List IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall overwrite the whole list of supported TAs and the corresponding list of supported slices for each TA, and use them for subsequent registration area management of the UE.
If the Configured TAC Indication IE set to "true” is included for a Tracking Area contained in the Supported TA List IE in the RAN CONFIGURATION UPDATE message, the AMF may take it into account to optimise NG-C signalling towards this NG-RAN node.
If the Global RAN Node ID IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall associate the TNLA to the NG-C interface instance using the Global RAN Node ID.
If the RAN CONFIGURATION UPDATE message includes the NG-RAN TNL Association to Remove List IE, the AMF shall, if supported, initiate removal of the TNL association(s) indicated by NG-RAN TNL endpoint(s) and AMF TNL endpoint(s) if the TNL Association Transport Layer Address at AMF IE is present, or the TNL association(s) indicated by NG-RAN TNL endpoint(s) if the TNL Association Transport Layer Address at AMF IE is absent:
- 	if the received TNL Association Transport Layer Address IE includes the Port Number IE, the NG-RAN TNL endpoint is identified by the Endpoint IP Address IE and the Port Number IE. Otherwise, the NG-RAN TNL endpoints correspond to all NG-RAN TNL endpoints identified by the Endpoint IP Address IE and any port number(s).
-    if the received TNL Association Transport Layer Address at AMF IE includes the Port Number IE, the AMF TNL endpoint is identified by the Endpoint IP Address IE and the Port Number IE. Otherwise, the AMF TNL endpoints correspond to all AMF TNL endpoints identified by the Endpoint IP Address IE and any port number(s).
If the RAN CONFIGURATION UPDATE message includes the RAN Node Name IE, the AMF may store it or update this IE value if already stored, and use it as a human readable name of the NG-RAN node. If the RAN CONFIGURATION UPDATE message includes the Extended RAN Node Name IE, the AMF may store it or update this IE value if already stored, and use it as a human readable name of the NG-RAN node and shall ignore the RAN Node Name IE if also included.
If the NB-IoT Default Paging DRX IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall overwrite any previously stored NB-IoT default paging DRX value for the NG-RAN node.
If the RAT Information IE is included in the RAN CONFIGURATION UPDATE message, the AMF shall handle this information as specified in TS 23.502 [10].
If the NID IE within the NPN Support IE is included within a Broadcast PLMN Item IE in the RAN CONFIGURATION UPDATE message, the AMF shall consider that the NG-RAN node supports the indicated S-NSSAI(s) for the corresponding tracking area code for the SNPN identified by the PLMN Identity IE and the NID IE.
If the TAI NSAG Support List IE is included in the Broadcast PLMN Item IE in the RAN CONFIGURATION UPDATE message, the AMF shall, if supported, use this information as specified in TS 23.501 [9].
If the RAN CONFIGURATION UPDATE message includes the UE NGAP TNLA Binding to Update List IE, the AMF shall, if supported, use the updated TNLA for further UE associated signalling transmission. 
----------------------------------------------------Next change----------------------------------------------------
9.2.6.4	RAN CONFIGURATION UPDATE
This message is sent by the NG-RAN node to transfer updated application layer information for an NG-C interface instance.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString
(SIZE(1..150, …))
	
	YES
	ignore

	Supported TA List
	
	0..1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List
9.3.1.17
	Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	-
	

	>>>>NPN Support
	O
	
	9.3.3.44
	If the NID IE is included, it identifies a SNPN together with the PLMN Identity IE.
	YES
	reject

	>>>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.3.1.191
	Additional Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	YES
	reject

	>>>>TAI NSAG Support List
	O
	
	9.3.1.238
	NSAG information associated with the slices per TAC, per PLMN or per SNPN.
	YES
	ignore

	>>Configured TAC Indication
	O
	
	9.3.3.50
	
	YES
	ignore

	>>RAT Information
	O
	
	9.3.1.125
	RAT information associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	O
	
	Paging DRX
9.3.1.90
	
	YES
	ignore

	Global RAN Node ID
	O
	
	9.3.1.5
	
	YES
	ignore

	NG-RAN TNL Association to Remove List 
	
	0..1
	
	
	YES
	reject

	>NG-RAN TNL Association to Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>TNL Association Transport Layer Address 
	M
	
	CP Transport Layer Information
9.3.2.6
	Transport layer address of the NG-RAN node.
	-
	

	>>TNL Association Transport Layer Address at AMF
	O
	
	CP Transport Layer Information
9.3.2.6
	Transport layer address of the AMF.
	-
	

	NB-IoT Default Paging DRX
	O
	
	9.3.1.137
	
	YES
	ignore

	Extended RAN Node Name
	O
	
	9.3.1.193
	
	YES
	ignore

	UE NGAP TNLA Binding to Update List 
	
	0..1
	
	
	YES
	reject

	> UE NGAP TNLA Binding to Update to Update Item
	
	1..<maxnoofTNLAssociations>
	
	
	
	

	>>NG-RAN TNL Association Transport Layer Address 
	M
	
	CP Transport Layer Information
9.3.2.6
	NG-RAN Transport Layer information used to identify the TNL association to be updated.
	
	

	>> AMF TNL Association Transport Layer Address 
	M
	
	CP Transport Layer Information
9.3.2.6
	Transport layer address of the AMF.
	
	



----------------------------------------------------Next change----------------------------------------------------
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-- ASN1START
-- **************************************************************
--
-- PDU definitions for NGAP.
--
-- **************************************************************

NGAP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS

	A2X-PC5-QoS-Parameters,
	AerialUEsubscriptionInformation,
	AllowedNSSAI,
	AMFName,
	AMFSetID,
	AMF-TNLAssociationSetupList,
	AMF-TNLAssociationToAddList,
	AMF-TNLAssociationToRemoveList,
	AMF-TNLAssociationToUpdateList,
	AMF-UE-NGAP-ID,
	AssistanceDataForPaging,
----------------------------------------------------the unchanged parts are skipped----------------------------------------------------
	WarningAreaList,
	WarningMessageContents,
	WarningSecurityInfo,
	WarningType,
	WUS-Assistance-Information,
	XrDeviceWith2Rx,
	UE-NGAP-TNLABindingToUpdateList
----------------------------------------------------the unchanged parts are skipped----------------------------------------------------
	id-WarningAreaList,
	id-WarningMessageContents,
	id-WarningSecurityInfo,
	id-WarningType,
	id-WUS-Assistance-Information,
	id-XrDeviceWith2Rx,
	id-SLPositioningRangingServiceInfo,
	id-UE-NGAP-TNLABindingToUpdateList
----------------------------------------------------the unchanged parts are skipped----------------------------------------------------
RANConfigurationUpdateIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-RANNodeName								CRITICALITY ignore	TYPE RANNodeName									PRESENCE optional	}|
	{ ID id-SupportedTAList							CRITICALITY reject	TYPE SupportedTAList								PRESENCE optional	}|
	{ ID id-DefaultPagingDRX						CRITICALITY ignore	TYPE PagingDRX										PRESENCE optional	}|
	{ ID id-GlobalRANNodeID							CRITICALITY ignore	TYPE GlobalRANNodeID								PRESENCE optional	}|
	{ ID id-NGRAN-TNLAssociationToRemoveList		CRITICALITY reject	TYPE NGRAN-TNLAssociationToRemoveList			PRESENCE optional	}|
	{ ID id-NB-IoT-DefaultPagingDRX					CRITICALITY ignore	TYPE NB-IoT-DefaultPagingDRX						PRESENCE optional	}|
	{ ID id-Extended-RANNodeName					CRITICALITY ignore	TYPE Extended-RANNodeName							PRESENCE optional	}|
	{ ID id-UE-NGAP-TNLABindingToUpdateList			CRITICALITY reject	TYPE UE-NGAP-TNLABindingToUpdateList	PRESENCE optional	},
	...
}
----------------------------------------------------Next change----------------------------------------------------
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS
----------------------------------------------------the unchanged parts are skipped----------------------------------------------------
UE-NGAP-TNLABindingToUpdateList	::= SEQUENCE (SIZE(1..maxnoofTNLAssociations)) OF UE-NGAP-TNLABindingToUpdateListItem

UE-NGAP-TNLABindingToUpdateListItem::= SEQUENCE {
	nGRANTNLAssociationTransportLayerAddress		CPTransportLayerInformation,
	aMFTNLAssociationTransportLayerAddress			CPTransportLayerInformation,
	iE-Extensions		ProtocolExtensionContainer { { UE-NGAP-TNLABindingToUpdateListItem-ExtIEs} } 	OPTIONAL
}

UE-NGAP-TNLABindingToUpdateListItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

----------------------------------------------------Next change----------------------------------------------------
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

NGAP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
----------------------------------------------------the unchanged parts are skipped----------------------------------------------------
	id-ERedCapIndication									ProtocolIE-ID ::= 427
	id-XrDeviceWith2Rx										ProtocolIE-ID ::= 428
	id-UserPlaneErrorIndicator								ProtocolIE-ID ::= 429
	id-SLPositioningRangingServiceInfo						ProtocolIE-ID ::= 430
    id-UE-NGAP-TNLABindingToUpdateList								 ProtocolIE-ID ::= xxx
----------------------------------------------------End of change----------------------------------------------------
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