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1.	Introduction
In this paper, we discuss the following objective about inter-CU LTM [1]:
· Specify support for inter-CU Layer1/Layer 2 Triggered Mobility (LTM) [RAN2, RAN3]
· Prioritize the case when CU is acting as MN when DC is not configured
· As secondary priority, support the case when NR-DC is configured and CU is acting as SN and MCG is unchanged
· As secondary priority, support the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released
· Note: The case that LTM is configured in both MCG and SCG is excluded 
· Specify support for subsequent LTM mobility procedures aiming to avoid RRC configuration between cell switches as per Rel-18 LTM
· Coordination with SA3 needed with respect to security key handling 
· Note: Rel. 18 intra-CU LTM procedure is considered as baseline for adding inter-CU support
To be specific, we address the issues on inter-CU LTM in terms of scenarios/use cases, overall signaling flows, and subsequent mobility.
2.	Discussion
2.1.	Scenarios/Use cases of inter-CU LTM
In Rel-18, the goal of L1/L2 Triggered Mobility (LTM) enhancements is to enable a serving cell change via L1/L2 signalling in order to reduce the latency, overhead, and interruption time [2]. As a result, the mobility interruption and latency is reduced by introducing provision of candidate cell configurations, early UL/DL synchronization, neighbor cell L1 measurement/reporting, and L2 mobility command as shown in Annex G in TS 38.300 [3]. Especially, LTM dramatically reduces the mobility interruption/latency by allowing the UE to perform RACH-less access during LTM cell switch, which is enabled by early UL synchronization (e.g. RACH-based early TA acquisition or UE-based TA measurement). In our view, RACH-less cell switch is a key feature that differentiates LTM from other mobilities (e.g. L3 handover). The goal of Rel-19 LTM is to inherit the goal of Rel-18 LTM while removing some of the limitations of Rel-18 LTM, e.g., support scenarios extends to inter-CU cases [1]. Hence, in order to reduce the mobility interruption/latency, it is beneficial that RACH-less cell switch is supported for inter-CU LTM as well as intra-CU LTM. We discuss on the details of RACH-less cell switch procedure in Section 2.2.
Proposal 1. Support RACH-less cell switch execution for inter-CU LTM.

In legacy pre-configuration based mobility (i.e. CHO, CPAC), there has been no serious problem for UE to be configured with candidate cells belonging to different CUs. Similarly for LTM, in our view, there is no blocking issue in configuring UE with both intra-CU LTM candidate cell(s) and inter-CU LTM candidate cell(s) at the same time.
Proposal 2. A UE can be simultaneously configured with both intra-CU LTM candidate cell(s) and inter-CU LTM candidate cell(s).

In [1], the following scenarios for inter-CU LTM with NR-DC are deprioritized as second priority:
· inter-SN SCG LTM without MCG change
· inter-MN MCG LTM without SCG change
· inter-MN MCG LTM with SCG release
Basically, NR-DC is used to boost data throughput by leveraging an additional SN connection beyond MN connection. LTM without supporting NR-DC scenarios implies that SN connection (i.e. SCG) should be released upon/before LTM cell switch, which may result in throughput degradation. Further, the network may need to reconfigure SCG after LTM cell switch completion to increase data throughput. Consequently, the signaling overhead due to SN setup/release may increase if LTM cell switch happens frequently when NR-DC is necessary for throughput boosting. 
Observation 1. If NR-DC scenario is not supported for inter-CU LTM, inter-CU LTM cell switch may cause throughput degradation due to release of SN connection upon/before LTM cell switch.
We believe that it is essential to support NR-DC scenarios for inter-CU LTM because it is not desirable to worsen data throughput in order to reduce mobility interruption/latency. Since the combination of features with NR-DC usually involves complexity, inter-CU LTM in NR-DC scenarios may present some complicated issues. Therefore, to fully consider possible issues, RAN2 needs sufficient time to discuss inter-CU LTM in NR-DC scenarios. To this end, we think RAN2 should begin discussions on inter-CU LTM in NR-DC scenario no later than the third quarter of 2024.
Proposal 3. RAN2 confirms to begin discussions on inter-CU LTM in NR-DC scenario no later than the third quarter of 2024.

2.2.	Overall signaling flows for inter-CU LTM
In TS 38.300 [3], the signaling procedures for legacy L3 handover, conditional handover, and LTM are presented in figures Figure 9.2.3.2.1-1, Figure 9.2.3.4.2-1, and Figure 9.2.3.5.2-1, respectively. Similar to the signaling procedure of intra-CU LTM, a signaling procedure for inter-CU LTM is comprised of LTM preparation phase, early synchronization phase, LTM cell switch execution phase, and LTM cell switch completion phase. A major difference from intra-CU LTM case is that inter-CU signaling (i.e. Xn signaling) is required at each phase. The signaling flow chart of inter-CU LTM procedure is given in Figure 1, where the parts related to network signaling are boxed and noted as FFS RAN3 discussion. In our view, most of legacy network signalings for handover (e.g., Xn signaling for CHO preparation, Xn signaling for data forwarding, network signaling for handover completion, etc.) can be reused for inter-CU LTM procedure.
Proposal 4. RAN2 to consider the signaling procedure for inter-CU LTM given in Figure 1 as the baseline for stage-2 level discussion on inter-CU LTM.
In this section, we discuss the overall signaling flows for inter-CU LTM from a RAN2 perspective.
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Figure 1. Signaling procedure for inter-CU LTM

2.2.1.	LTM preparation
In Rel-18, a single reference configuration can be configured for intra-CU LTM. The reference configuration for intra-CU LTM is generated by the CU based on the information provided by the DUs associated with LTM candidate cells. Since the complete configuration of a candidate cell is generated by applying the candidate cell configuration on top of the reference configuration, each candidate cell configuration does not need to include the information included in the reference configuration. This implies the generation of reference configuration may require a complex implementation, e.g., multiple handshaking between the CU and the DUs to optimize the reference configuration and candidate cell configurations.
If a single reference configuration is forced to inter-CU LTM, the generation of reference configuration may become more complicated than in the intra-CU case because whole CUs and DUs are involved in generating the reference configuration. Further, it is likely that the commonality of candidate cell configurations between different CUs is very small. Consequently, the gain in signaling efficiency achieved by introducing reference configuration may be reduced.
Observation 2. A single reference configuration for inter-CU LTM would require joint signaling for the entire CU and DU involved in the LTM preparation, which may be too complicated to implement.
Observation 3. The gain in signaling efficiency achieved by using reference configuration may be marginal because the commonality of candidate cell configurations between different CUs may be very small.
To enjoy the benefit in signaling efficiency from using reference configuration while avoiding complicated network signaling, multiple reference configurations can be introduced. Based on Rel-18 LTM design, it seems that there are no serious problems in generating a single reference configuration for candidate cells within a CU. Therefore, it makes sense that multiple reference configurations are provided per CU for preparing inter-CU LTM.
Proposal 5. Multiple reference configurations are provided per CU for inter-CU LTM.

2.2.2.	Early synchronization
In Rel-18, candidate cell TCI states activation/deactivation is introduced for UE to synchronize to downlink timing of a candidate cell. We think there are no hurdles to using Rel-18 candidate cell TCI states activation/deactivation to synchronize the UE with the downlink timing of a candidate cell in inter-CU LTM because candidate cell TCI states activation/deactivation is decided by source gNB without the negotiation with target gNB that the candidate cell belongs.
Proposal 6. Rel-18 candidate cell TCI states activation/deactivation is used for DL synchronization with candidate cells in inter-CU LTM. No enhancement is needed.
Two methods for UL synchronization with candidate cells are introduced in Rel-18, where one is RACH-based TA acquisition and the other is UE-based TA measurement. In terms of RACH-based TA acquisition, a major difference from intra-CU case is that TA of candidate cell is delivered via Xn interface if the candidate cell belongs to another CU. One way Xn interface delay (i.e. up to 10 ms) for delivering TA of candidate cell may not induce a meaningful mobility interruption/latency because RACH-based TA acquisition is performed before triggering LTM cell switch (i.e. LTM Cell Switch Command MAC CE). Further, given that the minimum value of TAT is 500 ms, it can be assumed that TA values are valid for at least 500 ms after acquisition, where the minimum value of TAT is significantly larger than Xn interface delay. This implies that Xn interface delay is not an issue in terms of TA validity. Hence, we think enhancements of RACH-based TA acquisition are not needed.
Proposal 7. Rel-18 RACH-based TA acquisition is used for UL synchronization with candidate cells in inter-CU LTM. No enhancement is needed. 
When UE-based TA measurement is configured, UE acquires the TA value(s) of the candidate cell(s) by measurement. If a candidate cell configuration includes the identifier indicating UE-based TA measurement, the UE compares the identifier of the candidate cell with that of the current serving cell. If the identifier of the candidate cell is equal to the identifier of the serving cell, the UE calculates the TA of the candidate cell based on the TA of the serving cell and relevant downlink reference signals from the serving and candidate cells.
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Figure 2. UE-based TA measurement in Rel-18
In Rel-18, the identifier indicating UE-based TA measurement included in a candidate cell configuration is a single integer. This means that the serving cell and all the candidate cells are grouped orthogonally for UE-based TA measurement. For example, see Figure 2, the candidate cells (i.e. Cell#1, Cell#2, and Cell#3) are configured for the UE. For the serving cell and candidate cell #1, UE-based TA ID is set to 1. For the candidate cells #2 and #3, UE-based TA ID is set to 2. When Cell#0 is the serving cell (i.e. as shown in Figure 2), the UE performs the UE-based TA measurement for candidate cell #1 (i.e. Cell#1). If the serving cell changes to Cell#1 due to UE movement, the UE only performs UE-based TA measurement for Cell#0 according to the configuration, even though UE-based TA measurement for Cell#2 is physically possible by, e.g., proximity of Cell#1 and Cell#2. In this case, for UL synchronization for Cell#2 in Rel-18, there is no choice but to perform RACH-based TA acquisition.
Serving/candidate cells orthogonal grouping for UE-based TA measurement reduces the opportunity for UE-based TA measurement, which may increase the frequency of use of RACH-based TA acquisition. Conequently, network overhead and UE interruption due to RACH-based TA aquisition may increase.
Observation 4. In Rel-18 UE-based TA measurement procedure, opportunities for UE-based TA measurement are limited by orthogonal grouping of serving/candidate cells.
If early UL synchronization rely only on RACH-based TA acquisition, the network/UE overhead due to early UL synchronization may increase in inter-CU LTM case because Xn interface has larger delay than F1 interface. We think RAN2 needs to discuss how to increase opportunities for UE-based TA measurement to relieve the network/UE overhead.
Proposal 8. In Rel-19, RAN2 to discuss how to increase opportunities for UE-based TA measurement.

2.2.3.	LTM cell switch execution
Since the network decides to trigger LTM cell switch based on L1 measurement of candidate cells from the UE, it is desirable that source side of network (i.e. source CU or source DU) makes a decision. In other words, it is not necessary for the source to negotiate with the target in order to decide to trigger LTM cell switch from source to target. This is because, like in CHO preparation phase, the source can assume that the target has already permitted LTM cell switch from source to target during the LTM preparation phase.
Proposal 9. For inter-CU LTM, source-side (i.e. source CU or source DU) decides to trigger an LTM cell switch.
Unlike intra-CU LTM case, inter-CU LTM requires data forwarding from the source gNB to the target gNB, where the data forwarding can be performed before, during, or/and after LTM cell switch. In the case that the source DU decides to trigger inter-CU LTM cell switch, it is likely that data forwarding is performed after triggering LTM cell switch because the source DU notifies it to the source CU after triggering LTM cell switch. As a result, the initiation of data forwarding may be delayed, which can result in the UE experiencing data interruption after completing LTM cell switch. On the other hand, in the case that the source CU decides to trigger inter-CU LTM cell switch, the race condition between inter-CU LTM and intra-CU LTM can occur. Based on the above observations, RAN2 needs to discuss which node (i.e. source CU or source DU) decides to trigger inter-CU LTM cell switch.
Proposal 10. RAN2 to discuss which node (i.e. source CU or source DU) decides to trigger an inter-CU LTM cell switch.
We think that Rel-18 LTM design for whether to perform a RA procedure has no issue to reuse for inter-CU LTM. That is, upon receiving LTM Cell Switch Command MAC CE, the UE switches to the target cell and applies the configuration indicated by candidate configuration index. Then, the UE performs the RA procedure towards the target cell, if UE does not have valid TA of the target cell.
Proposal 11. Follow the Rel-18 LTM principle for whether to perform a RA procedure during LTM cell switch.

2.2.4.	LTM cell switch completion
In Rel-18, the following is specified for UE confirmation of successful LTM cell switch completion:
· If the UE has performed a RA procedure during LTM cell switch execution, the UE considers that LTM cell switch execution is successfully completed when the random access procedure is successfully completed.
· For RACH-less LTM, the UE considers that LTM cell switch execution is successfully completed when the UE determines that the network has successfully received its first UL data.
We don’t see the need of new way for the UE to confirm the successful LTM cell switch completion for inter-CU LTM. That is, it follows the Rel-18 LTM principle for UE confirmation of successful LTM cell switch completion.
Proposal 12. Follow the Rel-18 LTM principle for UE confirmation of successful LTM cell switch completion.

2.3.	Security key handling for subsequent inter-CU LTM
Inter CU LTM supports subsequent mobility and requires security updates based on pre-configuration whenever to change CU. However, in subsequent mobility, any cell among the candidate cells can become the source cell, it is impossible for the network to provide security configuration in the reference configuration or the candidate cell configuration. This is because source gNB may be required for new gNB key derivation and avoiding security updates to the same cell with the same security key according to the current UE security requirements.
For Rel-18 SCPAC (subsequent conditional PSCell addition/change), RAN2 has discussed similar security handling for subsequent SN CPC/CPA. As a result, for Rel-18 SCPAC, the UE can receive one or more lists of multiple sk-counter values necessary for security updates that the each list is per-node (i.e., per CU). That is, during subsequent inter SN mobility, the UE selects one sk-counter value from the multiple sk-counter lists and performs the security update accordingly.

Based on the above information, we should figure out whether the UE can perform a security update procedure similar to the principle of the multiple sk-counter used in Rel-18 SCPAC for inter CU LTM's security handling.
Firstly, we believe that the multiple sk-counter-based security update can be reused for inter CU LTM's security handling for SN mobility scenarios. This is because there are no different supporting scenarios between R18 SCPAC and the inter SN LTM. Thus, when performing LTM, the UE determines whether the mobility is inter-SN mobility and select one of the multiple sk-counter values corresponding to the target node for the SN security update.
However, we think that the multiple sk-counter-based security update of Rel-18 SCPAC cannot be used for inter CU LTM's security handling for MN mobility scenarios. This is because the security update design for MN mobility differs from that of SN mobility case. The MN mobility's security update design has two methods and one of two methods should be selected, i.e. between horizontal derivation and vertical derivation, when performing new gNB derivation for the target cell. Unlike the security design for SN mobility that is based on master node gNB, the UE selects either vertical or horizontal derivation based on the received information; the UE performs vertical derivation based on nextHopChainingCount if provided, or horizontal derivation based on the source gNB value if not provided. We have briefly captured the current security update design in Annex.
Furthermore, from the signaling perspective, signaling steps for multiple sk-counter-based security update of Rel-18 SCPAC cannot be reused for inter-MN LTM scenarios. This is because the UE should send an RRC Reconfiguration complete message, which is encrypted by the updated security information, to the target cell. The target cell will not know which security information is used from the pre-configuration directly in inter-MN LTM scenario. This is a different scenario from the signaling of Rel-18 SCPAC, where the UE can send an RRC Reconfiguration complete message, which is encrypted by the updated security information, to MN instead of the target SN directly. This allows the target SN to know which security information is used via signaling from MN.

Then, we can confirm that the multiple sk-counter-based security update in Rel-18 SCPAC can be re-used in a similar manner for the inter SN LTM, but not for the inter MN LTM. For the inter MN LTM, some enhancements seems to be needed based on the current security update design in inter MN mobility. This may require involvement from SA3 and, actually, for this LTM security handling, approving SID is under discussion in SA3 but since it is uncertain when SA3 will start to discuss [4]. 
Therefore, for the progress of RAN2 MOB WI, we believe that feasible solutions should first be discussed in RAN2 internally.
Proposal 13. Regarding inter CU LTM, RAN2 initiates internal discussion to explore feasible solution for security handling, instead of relying on SA3 conclusions.

Next, RAN2 needs to consider common security design for the inter MN mobility and the inter SN mobility. Although the UE-based security update used in R18 SCPAC with multiple sk-counter value for the inter SN LTM could potentially re-used as one of solutions, it is limited to specific scenarios for SN. We think RAN2 should consider a common security update approach that can also be used for inter MN LTM to maintain simplicity in both spec and implementation perspectives. 
Thus, we suggest studying a security update design with commonality for the both inter MN and inter SN LTM. Since inter CU LTM is the network based mobility, we propose to consider having a common security handling for MN and SN in inter CU LTM scenarios by a network based security update method. For example, if the network includes the security update command when sending the LTM cell switch command to the UE, the UE can perform the security update based on the security update command and the security configuration provided in the pre-configuration.
Proposal 14. For inter CU LTM, RAN2 considers a way of a network-based security update command within the LTM cell switch command. This aims to have uniformity in security update design across both inter MN LTM and inter SN LTM.

3.	Conclusion
In this paper, we have made the following observations and proposals:
Observation 1. If NR-DC scenario is not supported for inter-CU LTM, inter-CU LTM cell switch may cause throughput degradation due to release of SN connection upon/before LTM cell switch.
Observation 2. A single reference configuration for inter-CU LTM would require joint signaling for the entire CU and DU involved in the LTM preparation, which may be too complicated to implement.
Observation 3. The gain in signaling efficiency achieved by using reference configuration may be marginal because the commonality of candidate cell configurations between different CUs may be very small.
Observation 4. In Rel-18 UE-based TA measurement procedure, opportunities for UE-based TA measurement are limited by orthogonal grouping of serving/candidate cells.
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Proposal 1. Support RACH-less cell switch execution for inter-CU LTM.
Proposal 2. A UE can be simultaneously configured with both intra-CU LTM candidate cell(s) and inter-CU LTM candidate cell(s).
Proposal 3. RAN2 confirms to begin discussions on inter-CU LTM in NR-DC scenario no later than the third quarter of 2024.
Proposal 4. RAN2 to consider the signaling procedure for inter-CU LTM given in Figure 1 as the baseline for stage-2 level discussion on inter-CU LTM.
Proposal 5. Multiple reference configurations are provided per CU for inter-CU LTM.
Proposal 6. Rel-18 candidate cell TCI states activation/deactivation is used for DL synchronization with candidate cells in inter-CU LTM. No enhancement is needed.
Proposal 7. Rel-18 RACH-based TA acquisition is used for UL synchronization with candidate cells in inter-CU LTM. No enhancement is needed. 
Proposal 8. In Rel-19, RAN2 to discuss how to increase opportunities for UE-based TA measurement.
Proposal 9. For inter-CU LTM, source-side (i.e. source CU or source DU) decides to trigger an LTM cell switch.
Proposal 10. RAN2 to discuss which node (i.e. source CU or source DU) decides to trigger an inter-CU LTM cell switch.
Proposal 11. Follow the Rel-18 LTM principle for whether to perform a RA procedure during LTM cell switch.
Proposal 12. Follow the Rel-18 LTM principle for UE confirmation of successful LTM cell switch completion.
Proposal 13. Regarding inter CU LTM, RAN2 initiates internal discussion to explore feasible solution for security handling, instead of relying on SA3 conclusions.
Proposal 14. For inter CU LTM, RAN2 considers a way of a network-based security update command within the LTM cell switch command. This aims to have uniformity in security update design across both inter MN LTM and inter SN LTM.
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The general principle of key handling for KNG-RAN*/NH at handovers is depicted in Figure 6.9.2.1.1-1.


Figure 6.9.2.1.1-1: Model for the handover key chaining
The following is an outline of the key handling model to clarify the intended structure of the key derivations. The detailed specification is provided in sub-clauses 6.9.2.2 and 6.9.2.3.
Whenever an initial AS security context needs to be established between UE and gNB/ng-eNB, AMF and the UE shall derive a KgNB and a Next Hop parameter (NH). The KgNB and the NH are derived from the KAMF. A NH Chaining Counter (NCC) is associated with each KgNB and NH parameter. Every KgNB is associated with the NCC corresponding to the NH value from which it was derived. At initial setup, the KgNB is derived directly from KAMF, and is then considered to be associated with a virtual NH parameter with NCC value equal to zero. At initial setup, the derived NH value is associated with the NCC value one.
NOTE 1:	At the UE, the NH derivation associated with NCC=1 could be delayed until the first handover performing vertical key derivation.
NOTE 1a:	In N2 handover, when the KgNB is updated either due to KAMF change or synchronising the AS security context with the NAS security context, the KgNB is derived as specified in clauses 6.9.2.3.3 and 6.9.2.3.4 of the present document. In inter-RAT handover, the KgNB is derived as specified in clause 8.4 of the present document. In UE context modification, the KgNB is derived as specified in clause 6.9.2.2.
Whether the AMF sends the KgNB key or the {NH, NCC} pair to the serving gNB/ng-eNB is described in detail in sub-clauses 6.9.2.2 and 6.9.2.3. The AMF shall not send the NH value to gNB/ng-eNB at the initial connection setup. The gNB/ng-eNB shall initialize the NCC value to zero after receiving NGAP Initial Context Setup Request message.
NOTE 2:	Since the AMF does not send the NH value to gNB/ng-eNB at the initial connection setup, the NH value associated with the NCC value one cannot be used in the next Xn handover or the next intra-gNB/intra-ng-eNB-CU handover, for the next Xn handover or the next intra-gNB-CU/intra-ng-eNB handover the horizontal key derivation (see Figure 6.9.2.1.1-1) will apply.
NOTE 3:	One of the rules specified for the AMF in sub-clause 6.9.2.3.3 of the present document states that the AMF always computes a fresh {NH, NCC} pair that is given to the target gNB/ng-eNB. An implication of this is that the first {NH, NCC} pair will never be used to derive a KgNB. It only serves as an initial value for the NH chain. 
The UE and the gNB/ng-eNB use the KgNB to secure the communication between each other. On handovers and at transitions from RRC_INACTIVE to RRC_CONNECTED states (defined in clause 6.8.2.1), the basis for the KgNB that will be used between the UE and the target gNB/ng-eNB, called KNG-RAN*, is derived from either the currently active KgNB or from the NH parameter. If KNG-RAN* is derived from the currently active KgNB this is referred to as a horizontal key derivation (see Figure 6.9.2.1.1-1) and if the KNG-RAN* is derived from the NH parameter the derivation is referred to as a vertical key derivation (see Figure 6.9.2.1.1-1). 
As NH parameters are only computable by the UE and the AMF, it is arranged so that NH parameters are provided to gNB/ng-eNBs from the AMF in such a way that forward security can be achieved.
On handovers with vertical key derivation the NH is further bound to the target PCI and its frequency ARFCN-DL before it is taken into use as the KgNB in the target gNB/ng-eNB. On handovers with horizontal key derivation the currently active KgNB is further bound to the target PCI and its frequency ARFCN-DL before it is taken into use as the KgNB in the target gNB/ng-eNB.
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This clause describes the security functions necessary to support a UE that is simultaneously connected to more than one NG-RAN node, i.e., Multi-Radio dual connectivity (MR-DC) with 5GC as described in TS 37.340 [51]. The security functions are described in the context of the functions controlling the dual connectivity.
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The dual connectivity protocol architecture for MR-DC with 5GC is shown in figure 6.10.1.2-1. The TS 37.340 [51] is to be referred for further details of the architecture illustrating MCG, SCG, and Split bearers for both SRBs and DRBs. The architecture has the following variants:
-	NG-RAN E-UTRA-NR Dual Connectivity (NGEN-DC) is the variant when the UE is connected to one ng-eNB that acts as a Master Node (MN) and one gNB that acts as a Secondary Node (SN). The ng-eNB is connected to the 5GC and the gNB is connected to the ng-eNB via Xn interface.
-	NR-E-UTRA Dual Connectivity (NE-DC) is the variant when the UE is connected to one gNB that acts as a MN and one ng-eNB that acts as a SN. The MN (i.e., gNB) is connected to 5GC and the ng-eNB (i.e., SN) is connected to the gNB via Xn interface.
-	NR-NR Dual Connectivity (NR-DC) is the variant when the UE is connected to one gNB that acts as a MN and one gNB that acts as a SN. The MN is connected to 5GC while the SN is connected to MN via Xn interface.



Figure 6.10.1.2-1 Multi-Radio dual connectivity (MR-DC) protocol architecture.
When the MN establishes security context between an SN and the UE for the first time for a given AS security context shared between the MN and the UE, the MN generates the KSN for the SN and sends it to the SN over the Xn-C. To generate the KSN, the MN associates a counter, called an SN Counter, with the current AS security context. The SN Counter is used as freshness input into KSN derivations as described in the clause 6.10.3.2. The MN sends the value of the SN Counter to the UE over the RRC signalling path when it is required to generate a new KSN. The KSN is used to derive further RRC and UP keys that are used between the UE and SN.
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