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1	Introduction
This contribution discussed on how to support inter-RAT SHR and SPR based on the conclusions so far in RAN3 and RAN2.
2	Discussion
2.1 Inter-RAT Successful Handover Report
2.1.1 Agreements achieved in RAN3 and RAN2
The agreements achieved in RAN3 so far:
RAN3#117-e:
SHR for intra-system inter-RAT, HO from NR to LTE will be treated first

RAN3#117bis-e:
T310 and T312 related triggers are to be considered for inter-RAT SHR from NR to LTE.
RAN3 thinks that at least the following parameters can be useful for optimizing inter-RAT successful handover from NR to LTE. LS RAN2 to confirm and request support. Whether the existing IEs defined in Rel-17 for intra-NR SHR can be reused is up to RAN2 decision.
· Source NR cell information
· Target LTE cell information
· Measurement results for source, target and neighbours
· Cause to indicate which inter-RAT SHR triggering condition was met
· UE location Information
RAN3 thinks that all CHO related information in intra-NR SHR (e.g., time from CHO configuration to execution) is not applicable for inter-RAT SHR.

RAN3#118:
WA: Support inter-RAT SHR from LTE to NR at least for T304 if no impact on LTE.

RAN3#119:
RAN3 sees benefits to support inter-RAT SHR from LTE to NR for T304 trigger with no impact on LTE in Rel-18.

Take Option 3 (The receiving node forwards the inter-RAT SHR to corresponding node which generates the SHR trigger condition that triggers the inter-RAT SHR) as baseline for SHR forwarding mechanism in Rel-18.
WA: The content of inter-RAT SHR from LTE to NR includes at least Source LTE cell, Target NR cell .
RAN3#119bis-e
If a different NR node (different from source NR node) retrieves the SHR collected during an inter-RAT HO (NR to LTE), reuse ACCESS AND MOBILITY INDICATION message (over XnAP and F1AP) and Uplink/Downlink RAN configuration transfer procedures (over NGAP) to forward the SHR to the source NR node
No further discussion in RAN3 on above RACH related information.
Support collection of SHR during successful inter-RAT HO (LTE to NR) for T304 trigger without any LTE impacts in R18, if the following principles are used. Send LS to RAN2 to confirm the first 4 bullets:
· Target gNB can send SHR configuration (T304 trigger) to UE via NR container (targetRAT-MessageContainer) in MobilityFromEUTRACommand 
· UE stores this SHR configuration in NR format
· If T304 trigger is met, UE records SHR in NR format 
· UE reports this SHR to only an gNB (either the target gNB or another gNB)
· gNB retrieving this SHR can forward this SHR to the target gNB for SHR optimizations
The SHR collected during inter-RAT HO (LTE to NR) should include at least Source LTE cell and Target NR cell (assuming RAN2 confirms no LTE impacts based on the principles in Proposal 4)
WA: The triggers for SPR should be represented in terms of percentage values (similar to SHR)
To be continued in next meeting
Issue 1: Down selection among Option 1 vs. 2 for retrieval of UE context at source gNB during inter-RAT HO (NRà LTE) and intra-NR HO
· Option 1: UE includes the “Source C-RNTI” and “Time between HO command and SHR retrieval”
· Option 2: Mobility Information is sent to the UE together with the SHR configuration, the UE includes the Mobility Information back in the SHR 
Issue 4: In case T304 trigger is met and SHR is collected, discuss whether the objective is to optimize RACH access issues in target cell or to optimize the mobility configuration or both
Issue 5: In case there is a RLF shortly after a successful inter-RAT HO from NR à LTE, RAN3 should discuss whether to support correlation of NR RLF and LTE SHR and if yes, whether any UE assistance is needed to support this correlation.

RAN2 has the following agreements at RAN2#120 meeting:
· RAN2 confirmed the support for the parameters for inter-RAT SHR from NR to LTE requested in RAN3 LS, when T310 and T312 are triggering conditions.
· Do not support T304 trigger for inter-RAT SHR from NR to LTE.
RAN2 agreements at RAN2#121 meeting:
1: For Q1 in the LS R2-2211160, RAN2 agrees to reduce/avoid the impact on LTE specification to support inter-RAT SHR.
2: For handover from NR to LTE,UE generates the NR SHR when SHR for inter-RAT mobility is triggered due to T310 or T312 trigger threshold is fulfilled.
3: For HO from NR to LTE, UE records the SHR for inter-RAT mobility in the VarSuccessHO-Report.
4: For inter-RAT SHR, below parameters is stored, reuse the existing IEs defined in Rel-17 for intra-NR SHR:
a.	Source NR cell information
c.	Measurement results for source, target and neighbours
d.	Cause to indicate which inter-RAT SHR triggering condition was met
e.	UE location Information
5:  A new EUTRA target cell CGI is introduced in inter-RAT SHR.
6: For HO from NR to LTE, the T310 and T312 threshold is provided to the UE by source gNB in the otherConfig.
7: For handover from NR to LTE, cross-RAT reporting is not supported, i.e., UE reports the SHR report to the network when it comes back to NR. 
8: RAN2 further discuss if below content is needed for inter-RAT SHR when HO from NR to LTE:
a.	C-RNTI (FFS target or source)
c.	FFS: Time between report generating and fetching 

2.1.2 SHR for intra-system inter-RAT HO from NR to LTE
Correlation of inter-RAT SHR with RLF Report:
In RAN3#119bis-e the following issue was proposed for next meeting discussion:
Issue 5: In case there is a RLF shortly after a successful inter-RAT HO from NR à LTE, RAN3 should discuss whether to support correlation of NR RLF and LTE SHR and if yes, whether any UE assistance is needed to support this correlation.
The scenario is shown in Fig. 1 where a UE has been successfully handed over from source gNB to target ng-eNB with generated SHR due to T310/T312 threshold met with an RLF followed shortly after the successful handover. The UE stores SHR in NR format and may report it to retrieving gNB when connected back to NR while RLF report in LTE format might be reported to reconnecting ng-eNB to which UE reconnected after the RLF.
Since inter-RAT handover is influenced from a traffic steering component, e.g. keeping a UE as long as possible in the better performing NR technology raises the risks  for too late inter-RAT switches. The SHR in NR might indicate such a risky change, while the RLF shortly after in the LTE cell would indicate a handover to wrong inter-RAT cell. As the inter-RAT handover is typically triggered with a dual threshold B2 measurement event, the two aspects might cause tweaking on the different thresholds with contradicting reaction. Therefore, we see the correlation indication of the two events belonging to one and same cell change as beneficial.
In RAN3# 119 and 119bis-e couple of options to correlate SHR and RLF report were discussed. As the correlation means the exact identification of the SHR and related RLF report for a mutual analysis, the options from network perspective require introduction of a matching C-RNTI into both the SHR and RLF report, as well as a proof point that the two events did happen shorty after each other. Furthermore, the proposed options may have significant impact on LTE side which RAN3 wants to avoid. 
It shall be noted that the MRO is performed not based on a single UE report, but on a statistical result from a certain monitoring period for a group of UEs with similar mobility profile which may be identified based on mobility Information (as indicated in option 2 for Issue 1 from RAN3#119bis-e). Mobility Information provides all necessary information for this UE group distinction if needed. UE context information is not needed to create the envisaged MRO failure type, where both SHR on NR and RLF in LTE are experienced, being counted for a defined monitoring period and for the cell changes for each cell pair with inter-RAT handovers from source NR cell to target LTE cell. That’s why what we think that what is important to provide is the correlation indication, i.e. an indication the successful HO with SHR was followed shortly with RLF in the target LTE cell without the need to identify exactly the SHR and related RLF report for a mutual analysis. We use the term “correlation indication” to differentiate it from “correlation”.




Figure 1
Observation 1: Correlation indication of inter RAT SHR and RLF report is beneficial for MRO optimization.
The correlation indication can be a UE assistance based, where a new binary flag in SHR is used to inform the source gNB about the case that SHR in NR was followed by RLF in LTE might be more efficient. The UE sets the flag if the time duration between successfully completed HO from NR to LTE and a subsequent RLF in target LTE cell is less than network configured threshold. The source gNB can directly use the SHR with new binary flag set to TRUE for optimization. The source and target cells ids are already part of the SHR so from the reported SHR it is possible directly to obtain from which cell the HO from NR to LTE was initiated and what was the LTE cell the RLF occurred after successful HO. The source gNB may then collect the number of HOs with SHR linked to RLF report per the source NR and target LTE relationship into a measurement. Consequently, an MRO KPI given as ratio of the measurement to total number of successful HOs for the same source NR and target LTE relationship can be defined. Having the KPI above the given threshold may be then the trigger condition to prioritize for focusing on fixing the HO to wrong cell and not the initial near failures that triggered the generation of the SHR.

Proposal 1: Agree UE assistance-based option to support the correlation indication for SHR and RLF based on new flag reported within the SHR.

2.1.3 SHR for intra-system inter-RAT HO from LTE to NR
In RAN3#119bis-e the following issue was proposed for next meeting discussion:
Issue 4: In case T304 trigger is met and SHR is collected, discuss whether the objective is to optimize RACH access issues in target cell or to optimize the mobility configuration or both
Successful Handover Report (SHR) as the name reflects has been introduced as a means to improve and refine the MRO method by reporting risky and outage-prone cell change manoeuvres.
Observation 2: SHR has been introduced primarily for MRO purpose.
Therefore, the key objective should be the MRO use case. But as it was agreed that for the LTE to NR handover direction the SHR perspective is restricted to the UL synchronization, and the process prolonging issues can be caused by unproper RACH conditions or unstable radio conditions because of too early triggering of the handover on LTE side. The NR target node is providing all RACH related configuration and, therefore, the RACH related issues can be treated completely NR-internally. The problem indicated by exceedance of this T304_SHR_threshold needs to be analysed first in NR node, i.e., SHR and included RA report are to be analysed on NR-side and not be blindly forwarded to LTE source node, since LTE node should only be informed is case of MRO by existing Handover Report message.
Observation 3: The analysis of the SHR should be carried out on NR side to exclude in a first analysis RACH issues from MRO issues.
Observation 4: Only in case of an MRO issue the responsible LTE node needs to be informed with existing HANDOVER REPORT msg.
Proposal 2: RAN3 agrees on SHR analysis on NR side and depending on the analysis result the SHR information is to be used for both RACH optimization (which is kept NR internally) and MRO (by informing the responsible instance).
2.2 Successful PScell change report
2.2.1 Agreements achieved in RAN3 and RAN2
The agreements achieved in RAN3 so far:
RAN3#117-e:
SPCR for NR-DC, including: 
· SN- and MN-initiated classic PSCell change / CPC
· intra-SN classic PSCell change / CPC
· classic Addition / CPA
· HO with SN change are not prohibited, but possibly addressed once the basic solution for SPCR is known.
RAN3#117bis-e:
The following information can be included as part of SPCR (parallel discussion happening in RAN2 as well, no need to LS RAN2 if already agreed in RAN2)
1. Source PSCell information, in case of PSCell change/CPC
1. Target PSCell information
1. SPCR cause
1. Latest measurement results
1. Location information of the UE
1. Time elapsed between the CPAC execution and reception of CPAC configuration, in case of CPAC
LS RAN2 to check the reporting of SPCR (delayed or immediate). Ask RAN2 whether the SPCR can be stored at the UE and sent later or is sent immediately after the successful PSCell change or addition.
T310 of SCG and T312 of SCG are not considered as SPCR triggers for classic PSCell addition or CPA (since there is no source SN undergoing RLF). 

RAN3#118:
SPR as abbreviation for Successful PScell Change Report feature.
For SN-initiated classic PScell change the source SN node decides the T310/T312 triggers (e.g timer threshold) and the target SN node decides the T304 triggers (e.g timer threshold).

RAN3#119:
For classic addition/CPA, SN- and MN-initiated classic PSCell change/CPC, the target SN node decides the T304 trigger and performs root cause analysis.
For intra-SN classic PSCell change/CPC, the source SN decides SPR triggers of T310 and T312 and performs root cause analysis.
If the trigger is T312/310, the objective of SPR is to optimize lower layer issues of source PSCell and to optimize PSCell change configuration during mobility.
If the trigger is T312/310, for MN-initiated classic PSCell change/CPC, at least the MN who sent the SPR configuration to the UE is involved in SPR related optimizations.
FFS Which Node decides the triggers and which node performs root cause?
Option 1: For MN-initiated classic PScell change /CPC, the MN node decides the T310/T312 triggers and performs root cause analysis
Option 2：For MN-initiated classic PScell change /CPC, the source SN node decides the T310/T312 triggers and performs root cause analysis
Option 3：For MN-initiated classic PScell change /CPC, the MN node decides the T310/T312 triggers based on source SN inputs and performs root cause analysis
RAN3#119bis-e:
In case the SPR is retrieved in a “new node” (different from the node that sent the SPR configuration to the UE i.e., “old MN”), the SPR is always sent from the “new node” to the “old MN” which then forwards to the respective node(s) which should perform the SPR optimization.
To assist in the forwarding of SPR, UE may include the following in SPR
· CGI of the PCell which sent the SPR configuration (presence of this IE is to be discussed)
· WA: Indication whether the PSCell change was MN-initiated or SN-initiated (RAN3 should discuss how the UE knows whether the PSCell change as MN-initiated or SN-initiated and will check with RAN2 on the mechanism)
Reuse ACCESS AND MOBILTY INDICATION to forward SPR over XnAP and F1AP and use Uplink/Downlink RAN Configuration Transfer for forwarding SPR over NGAP
To identify the UE context in the old source SN/old target SN when SPR is forwarded by old MN for SPR optimization, old MN identifies the UE context and sends the stored respective SN Mobility Information together with SPR to the old source SN/old target SN
In case the SHR collected during an intra-NR HO is retrieved in a NR node different from source/target NR node, the receiving node performs initial analysis (identifies the node(s) to which the SHR is to be forwarded) and forwards the SHR to the corresponding node(s) which generates the SHR trigger condition that triggered the SHR (i.e., Option 3 is agreed)
If the trigger is T312/T310, the objective of SPR is to 
· optimize PSCell change configuration and associated mobility thresholds
· optimize lower layer issues of source PSCell (e.g., optimize T310/T312 timer values)
Further, T310/T312 related SPR triggers can also be optimized to ensure UE doesn’t unnecessarily collect SPR or only rarely collects SPR
Irrespective of option 1/2/3, in case SPR is collected during MN-initiated PSCell change, SPR optimizations are done in both MN and source SN
· MN is responsible to optimize PSCell change configuration and associated mobility thresholds
· Source SN is responsible to optimize lower layer issues (e.g., optimize T310/T312 timer values)
In case of SN initiated PSCell change, 
· Source SN may send the SN Mobility Information to MN via SN Change Required message (already supported by existing specifications)
· Target SN may send the SN Mobility Information to MN in SN Addition Request Acknowledge message
· If received, MN stores the SN Mobility Information of both source SN and target SN and sends it to the “node performing SPR optimization” along with SPR in ACCESS AND MOBILITY INDICATION over XnAP
In case of MN initiated PSCell change, 
· Source SN may send the SN Mobility Information to MN via SN Release Request Acknowledge 
· Target SN may send the SN Mobility Information to MN in SN Addition Request Acknowledge message
· If received, MN stores the SN Mobility Information of both source SN and target SN and sends it to the “node performing SPR optimization” along with SPR in ACCESS AND MOBILITY INDICATION over XnAP
RAN2 has the following agreements at RAN2#119bis-e meeting:
· For Successful PSCell Change and PSCell Addition reporting, below agreements are made
· Considering that PSCell Addition is also included, SPCR to be referred as SPR.
· SHR is taken as baseline for the SPR in terms of configuration and reporting. T310/T312/T304 triggers will be considered.
· Source PSCell info, target PScell info, neighbour cells info, SPR cause, time elapsed between SPR configuration and execution are agreed to be included in SPR. Others FFS.
RAN2 has the following agreements at RAN2#120 meeting:
· Only MN can retrieve the SPR from the UE.
· UE records/reports PCell SHR and PSCell SPR in separate IEs/reports.
· UE reports only latest successful PSCell change or addition.
· RA info is included in SPR at least when T304 condition is satisfied.

RAN2 has the following agreements at RAN2#121 meeting:
Agreement
1: UE includes available location information in SPR .
2: UE stores SPR at most 48 hours after the last successful PSCell addition/PSCell change report is stored at UE if not fetched. 
3:  At least the following options are needed for releasing  SPR report:
a. New SPR is initiated
b. Upon retrieval of SPR
c. Detach is initiated.
4:  In SPR, reuse CHO candidate cell flag to indicate whether a neighbor cell is CPAC candidate cell or not.

2.2.2 MN-initiated classic PSCell change and CPC
Based on the scenarios agreed by RAN3, SPR should cover both MN- and SN-initiated PSCell changes (classic or conditional). While the current agreements in the case of SN-initiated PSCell change are rather clear and straightforward, this is not the case for the MN-initiated PSCell change. More specifically, there is an FFS in RAN3 on which node is to decide the SPR triggers in this case, MN or SN. If MN is mandated to come up with the SPR configuration (as it seems to be implied by the RAN2 agreement above), the T310/T312 threshold values will have to correspond to the values according to the source SN. 
Observation 5: If the same logic is to be applied for SPR as it was for SHR, SPR should be triggered based on T310/T312 thresholds corresponding to the source SN timer values. 
However, current Xn information exchange between MN and SN, is not enough for proper configuration of SPR by MN. There are no means for MN to know about the absolute T310 timer configured for the secondary link, as T310 for SN is configured by SN itself. Thus, it is infeasible for MN to configure a proper T310 threshold – in percentage of the T310 value - for SPR. Even if the MN configures a T310 threshold, e.g., at 20%, this would not be a proper input for MRO algorithm as the MN would not understand SPR reported by the UE without knowing the absolute T310 value configured by the SN – MN would not know how much interruption occurred.
Observation 6: MN cannot configure a meaningful T310 threshold in SPR configuration, as MN is unaware of the T310 timer value configured by the SN during connection establishment.
Similarly, a T312 timer value can be configured by the source SN (theoretically differently for each measurement object configured by the source SN – to optimize per cell border). In this case, as well, the MN would not know the T312 value configured at the UE by SN and cannot configure an adequate threshold value for T312.
Observation 7: MN cannot configure a meaningful T312 threshold in SPR configuration, as MN is unaware of T312 timer value configured by SN along with different measurement objects.
Thus, in order for the MN to perform a proper and meaningful SPR configuration in case of MN initiated PSCell change, coordination with the source SN is needed.
As compared to the previous discussion, RAN2 decided that in case of the SN-initiated SN change, the source SN provides the SPR configuration in the SCG configuration sent to the UE via MN. Therefore, involvement of MN is not needed. On the other hand, for MN-initiated SN change, it is the MN to provide the SPR configuration to the UE.
Proposal 3: Coordination between MN and source SN is needed for the MN-initiated SN change, in order to allow the MN to properly configure SPR. 
In case of MN initiated PSCell change (classic or conditional), the MN could enquire the source SN about the current settings for T310 and T312 timers. These settings could be fetched from the source SN when the MN prepares the CPC. 
The easiest way to fetch the information is using the MN-initiated modification procedure, in a similar manner like the MN fetches the SCG configuration. In that case, fetching the threshold information could be combined with fetching of the SCG configuration.
Proposal 4: The MN should be enabled to fetch the currently used T310/T312 values by SN using MN-initiated modification procedure.
3	Conclusions
This contribution discussed on how to support inter-RAT SHR and SPR. We have the following observations and proposals. 
SHR for intra-system inter-RAT HO from NR to LTE 
Observation 1: Correlation indication of inter RAT SHR and RLF report is beneficial for MRO optimization.
Proposal 1: Agree UE assistance-based option to support the correlation indication for SHR and RLF based on new flag reported within the SHR.
SHR for intra-system inter-RAT HO from LTE to NR
Observation 2: SHR has been introduced primarily for MRO purpose.
Observation 3: The analysis of the SHR should be carried out on NR side to exclude in a first analysis RACH issues from MRO issues.
Observation 4: Only in case of an MRO issue the responsible LTE node needs to be informed with existing HANDOVER REPORT msg.
Proposal 2: RAN3 agrees on SHR analysis on NR side and depending on the analysis result the SHR information is to be used for both RACH optimization (which is kept NR internally) and MRO (by informing the responsible instance).
Successful PScell change report
Observation 5: If the same logic is to be applied for SPR as it was for SHR, SPR should be triggered based on T310/T312 thresholds corresponding to the source SN timer values. 
Observation 6: MN cannot configure a meaningful T310 threshold in SPR configuration, as MN is unaware of T310 timer value configured by the SN during connection establishment.
Observation 7: MN cannot configure a meaningful T312 threshold in SPR configuration, as MN is unaware of T312 timer value configured by the SN along with different measurement objects.
[bookmark: _Hlk127191930]Proposal 3: Coordination between MN and source SN is needed for the MN-initiated SN change, in order to allow the MN to properly configure SPR. 
Proposal 4: The MN should be enabled to fetch the currently used T310/T312 values by SN using MN-initiated modification procedure.
A TP based on these proposals is offered in the Appendix below.
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Figure 8.3.3.2-1: M-NG-RAN node initiated S-NG-RAN node Modification Preparation, successful operation
The M-NG-RAN node initiates the procedure by sending the S-NODE MODIFICATION REQUEST message to the S-NG-RAN node.
When the M-NG-RAN node sends the S-NODE MODIFICATION REQUEST message, it shall start the timer TXnDCprep.
The S-NODE MODIFICATION REQUEST message may contain
-	within the UE Context Information IE;
-	PDU session resources to be added within the PDU Session Resources To Be Added Item IE;
-	PDU session resources to be modified within the PDU Session Resources To Be Modified Item IE;
-	PDU session resources to be released within the PDU Session Resources To Be Released Item IE;
-	the S-NG-RAN node Security Key IE;
-	the S-NG-RAN node UE Aggregate Maximum Bit Rate IE;
-	the M-NG-RAN node to S-NG-RAN node Container IE;
-	the PDCP Change Indication IE;
-	the SCG Configuration Query IE;
-	the Requested split SRBs IE;
-	the Requested split SRBs release IE;
-	the Requested fast MCG recovery via SRB3 IE;
-	the Requested fast MCG recovery via SRB3 Release IE;
-	the Additional DRB IDs IE;
-	the MR-DC Resource Coordination Information IE.
If the S-NODE MODIFICATION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.
If the S-NODE MODIFICATION REQUEST message contains the Mobility Restriction List IE, the S-NG-RAN node shall
-	replace the previously provided Mobility Restriction List by the received Mobility Restriction List in the UE context;
-	use this information to select an appropriate SCG.
If the S-NG-RAN node UE Aggregate Maximum Bit Rate IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall:
-	replace the previously provided S-NG-RAN node UE Aggregate Maximum Bit Rate by the received S-NG-RAN node UE Aggregate Maximum Bit Rate in the UE context;
-	use the received S-NG-RAN node UE Aggregate Maximum Bit Rate for Non-GBR Bearers for the concerned UE as defined in TS 37.340 [8].
If the S-NG-RAN node UE Slice Maximum Bit Rate IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported:
-	store and replace the previously provided S-NG-RAN node UE Slice Maximum Bit Rate, if any, by the received S-NG-RAN node UE Slice Maximum Bit Rate for each S-NSSAI for the concerned UE;
-	use the received S-NG-RAN node UE Slice Maximum Bit Rate for all PDU sessions associated with the S-NSSAI for the concerned UE as defined in TS 23.501 [7].
If the S-NODE MODIFICATION REQUEST message contains the Index to RAT/Frequency Selection Priority IE, the S-NG-RAN node may use it for RRM purposes.
If the S-NODE MODIFICATION REQUEST message contains the S-NG-RAN node PDU Session Aggregate Maximum Bit Rate IE, the S-NG-RAN node may use it for RRM purposes.
If the S-NODE MODIFICATION REQUEST message contains the MR-DC Resource Coordination Information IE, the S-NG-RAN node should forward it to lower layers and it may use it for the purpose of resource coordination with the M-NG-RAN node, or to coordinate with sidelink resources used in the M-NG-RAN node. The S-NG-RAN node shall consider the value of the received UL Coordination Information IE valid until reception of a new update of the IE for the same UE. The S-NG-RAN node shall consider the value of the received DL Coordination Information IE valid until reception of a new update of the IE for the same UE. If the E-UTRA Coordination Assistance Information IE or the NR Coordination Assistance Information IE is contained in the MR-DC Resource Coordination Information IE, the S-NG-RAN node shall, if supported, use the information to determine further coordination of resource utilisation between the S-NG-RAN node and the M-NG-RAN node.
If the S-NODE MODIFICATION REQUEST message contains the NE-DC TDM Pattern IE, the S-NG-RAN node should forward it to lower layers and use it for the purpose of single uplink transmission. The S-NG-RAN node shall consider the value of the received NE-DC TDM Pattern IE valid until reception of a new update of the IE for the same UE.
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the QoS Flow Level QoS Parameters IE for each QoS flow shall follow the principles specified for the PDU Session Resource Setup procedure in TS 38.413 [5].
If the Additional QoS Flow Information IE is included for a QoS flow in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall behave the same as the NG-RAN node in the PDU Session Resource Setup procedure, specified in TS 38.413 [5].
For each GBR QoS flow, if the Alternative QoS Parameters Sets IE is included in the GBR QoS Flow Information IE, the S-NG-RAN node shall, if supported, behave the same as the NG-RAN node in the PDU Session Resource Setup procedure specified in TS 38.413 [5].
If the TSC Traffic Characteristics IE is included for a QoS flow in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall behave the same as the NG-RAN node in the PDU Session Resource Setup procedure, specified in TS 38.413 [5].
For each PDU session, if the Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE and in the PDU Session Resource Modification Info – SN terminated IE and the Common Network Instance IE is not present, the S-NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS 23.501 [7].
For each PDU session, if the Common Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE and in the PDU Session Resource Modification Info – SN terminated IE, the S-NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS 23.501 [7].
For each GBR QoS flow, if the Offered GBR QoS Flow Information IE is included in the QoS Flows To Be Setup List IE contained in the PDU Session Resource Setup Info – SN terminated IE, the S-NG-RAN node may request the M-NG-RAN node to configure the DRB to which that QoS flow is mapped with MCG resources. 
For each PDU session, if the Non-GBR Resources Offered IE is included in the PDU Session Resource Modification Info – SN terminated IE contained in the PDU Session Resources To Be Added List IE and set to "true", the S-NG-RAN node may request the M-NG-RAN node to configure the DRBs to which non-GBR QoS flows of the PDU session are mapped with MCG resources.
If at least one of the requested modifications is admitted by the S-NG-RAN node, the S-NG-RAN node shall modify the related part of the UE context accordingly and send the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message back to the M-NG-RAN node.
The M-NG-RAN node shall include RLC Mode IE for each bearer offloaded from M-NG-RAN node to S-NG-RAN node in the DRBs to QoS Flow Mapping List IE within the PDU Session Resource Setup Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message, and the RLC Mode IE indicates the mode that the M-NG-RAN used for the DRB when it was hosted at the M-NG-RAN node.
The S-NG-RAN node shall include the PDU sessions for which resources have been either added or modified or released at the S-NG-RAN node either in the PDU Session Resources Admitted To Be Added List IE or the PDU Session Resources Admitted To Be Modified List IE or the PDU Session Resources Admitted To Be Released List IE. The S-NG-RAN node shall include the PDU sessions that have not been admitted in the PDU Session Resources Not Admitted List IE with an appropriate cause value.
If the M-NG-RAN node requests transfer of the PDCP hosting from the S-NG-RAN node to the M-NG-RAN node for a PDU session, in which case the S-NODE MODIFICATION REQUEST message contains an PDU session resource to be released which is configured with the SCG bearer option within the PDU Session Resources To Be Released List IE, the S-NG-RAN node shall include the RLC Mode IE within the DRBs To Be Released List IE in the PDU Session Resources admitted to be released List – SN terminated IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message. The the RLC Mode IE indicates the RLC mode that the S-NG-RAN node uses for the DRB.
If the QoS Flow Mapping Indication IE is included in the S-NODE MODIFICATION REQUEST message for a QoS flow to be modified, the S-NG-RAN node may replace and take it into account that only the uplink or downlink QoS flow is mapped to the DRB.
If the S-NODE MODIFICATION REQUEST message contains for a PDU session resource to be modified which is configured with the SN terminated bearer option, the UL NG-U UP TNL Information at UPF IE the S-NG-RAN node shall use it as the new UL NG-U address.
If the S-NODE MODIFICATION REQUEST message contains for a PDU session resource to be modified which is configured with the MN terminated bearer option, the MN UL PDCP UP TNL Information IE the S-NG-RAN node shall use it as the new UL Xn-U address.
Redundant transmission:
-	If the S-NODE MODIFICATION REQUEST message contains for a PDU session resource to be modified which is configured with the SN terminated bearer option, the Redundant UL NG-U UP TNL Information at UPF IE, the S-NG-RAN node shall, if supported, use it as the new UL NG-U address for the redundant transmission as specified in TS 23.501 [7].
-	For each PDU session, if the Redundant Common Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE or in the PDU Session Resource Modification Info – SN terminated IE, the S-NG-RAN node shall, if supported, use it when selecting transport network resource for the redundant transmission as specified in TS 23.501 [7].
-	For each PDU session, if the Redundant QoS Flow Indicator IE is set to false for all QoS flows, the S-NG-RAN node shall, if supported, stop the redundant transmission and release the redundant tunnel for the concerned PDU Session as specified in TS 23.501 [7].
-	For each PDU session for which the Redundant QoS Flow Indicator IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, store and use it as specified in TS 23.501 [7].
-	For each PDU session, if the Redundant PDU Session Information IE is included in the PDU Session Resource Setup Info - SN terminated IE in the S-NODE MODIFICATION REQUEST message, the S-NODE-RAN node shall, if supported, store the received information in the UE context and setup the redundant user plane for the concerned PDU session, as specified in TS 23.501 [7]. If the PDU Session Pair ID IE is included in the Redundant PDU Session Information IE, the S-NG-RAN node may store and use it to identify the paired PDU sessions.
-	For each PDU session resource successfully setup for which the Redundant PDU Session Information IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, include the Used RSN Information IE in the PDU Session Resource Setup Response Info – SN terminated IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message.
If the S-NODE MODIFICATION REQUEST message contains the QoS flows To Be Released List within the PDU Session Resource Modification Info – SN terminated IE, the S-NG-RAN node may propose to apply forwarding of UL data for the QoS flows for which in-order delivery is requested by including the UL Forwarding Proposal IE in the Data Forwarding and Offloading Info from source NG-RAN node IE within the PDU Session Resource Modification Response Info – SN terminated IE of the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message.
For a PDU session resource to be modified which is configured with the SN terminated bearer option the S-NG-RAN node may include in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message the DL NG-U UP TNL Information at NG-RAN IE.
For a PDU session resource to be modified which is configured with the MN terminated bearer option the S-NG-RAN node may include in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message the SN DL SCG UP TNL Information IE.
If the PDCP Change Indication IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall act as specified in TS 37.340 [8].
Upon reception of the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message the M-NG-RAN node shall stop the timer TXnDCprep. If the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message has included the S-NG-RAN node to M-NG-RAN node Container IE, the M-NG-RAN node is then defined to have a Prepared S-NG-RAN node Modification for that Xn UE-associated signalling.
If the SCG Configuration Query IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall provide corresponding radio configuration information within the S-NG-RAN node to M-NG-RAN node Container IE and may provide the corresponding data forwarding related information within the PDU Session Resources with Data Forwarding List IE as specified in TS 37.340 [8].
For each bearer for which allocation of the PDCP entity is requested at the S-NG-RAN node:
[bookmark: _Hlk534060780]-	if applicable, the M-NG-RAN node may propose to apply forwarding of downlink data by including the DL Forwarding IE within the PDU Session Resource Setup Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message. For each bearer that it has decided to admit, the S-NG-RAN node may include the DL Forwarding GTP Tunnel Endpoint IE within the PDU Session Resource Setup Response Info – SN terminated IE of the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer.
-	the S-NG-RAN node may include for each bearer in the PDU Session Resource Setup Response Info – SN terminated IE the UL Forwarding GTP Tunnel Endpoint IE to indicate it requests data forwarding of uplink packets to be performed for that bearer.
The M-NG-RAN node may propose to apply forwarding of UL data when offloading QoS flows for which in-order delivery is requested by including the UL Forwarding Proposal IE in the Data Forwarding and Offloading Info from source NG-RAN node IE within the PDU Session Resource Setup Info – SN terminated IE or PDU Session Resource Modification Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message. The S-NG-RAN node may include the PDU Session Level UL Data Forwarding UP TNL Information IE in the Data Forwarding Info from target NG-RAN node IE within the PDU Session Resource Setup Response Info – SN terminated IE or PDU Session Resource Modification Response Info – SN terminated IE of the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding.
If the S-NODE MODIFICATION REQUEST message contains the Requested Split SRBs IE, the S-NG-RAN node may use it to add split SRBs. If the S-NODE MODIFICATION REQUEST message contains the Requested Split SRBs release IE, the S-NG-RAN node may use it to release split SRBs.
If the Requested Fast MCG recovery via SRB3 IE set to "true" is included in the S-NODE MODIFICATION REQUEST message and the S-NG-RAN decides to configure fast MCG link recovery via SRB3 as specified in TS 37.340 [8], the S-NG-RAN node shall, if supported, include the Available fast MCG recovery via SRB3 IE set to "true" in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message. If the Requested Fast MCG recovery via SRB3 Release IE set to "true" is included in the S-NODE MODIFICATION REQUEST message and the S-NG-RAN decides to release fast MCG link recovery via SRB3, the S-NG-RAN node shall, if supported, include the Release fast MCG recovery via SRB3 IE set to "true" in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message.
If the Lower Layer presence status change IE set to "release lower layers" is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall act as specified in TS 37.340 [8].
If the Lower Layer presence status change IE set to "re-establish lower layers" is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall act as specified in TS 37.340 [8].
If the Lower Layer presence status change IE set to "suspend lower layers" is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall act as specified in TS 37.340 [8].
If the Lower Layer presence status change IE set to "resume lower layers" is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall act as specified in TS 37.340 [8].
The M-NG-RAN node may include for each bearer in the DRBs To Be Modified List IE in the S-NODE MODIFICATION REQUEST message the RLC Status IE to indicate that RLC has been reestablished at the M-NG-RAN node and the S-NG-RAN node may trigger PDCP data recovery.
If the S-NODE MODIFICATION REQUEST message contains the PDCP SN Length IE in the DRBs To Be Setup List IE, the S-NG-RAN node shall, if supported, store this information and use it for lower layer configuration of the concerned MN terminated bearer.
If the PDCP Duplication Configuration IE in the PDU Session Resource Modification Info – MN terminated IE is contained in the S-NODE MODIFICATION REQUEST message and set to "configured", the S-NG-RAN node shall, if supported, add the RLC entity of secondary path and the RLC entity of all additional path(s) for the indicated DRB. And if the S-NODE MODIFICATION REQUEST message contains the Duplication Activation IE, the S-NG-RAN node shall, if supported, store this information and use it for the purpose of PDCP duplication.
If the S-NODE MODIFICATION REQUEST message contains RLC Duplication Information IE, the S-NG-RAN node shall, if supported, store this information and use it for the purpose of PDCP duplication for the indicated DRB with more than two RLC entities.
If the PDCP Duplication Configuration IE in the PDU Session Resource Modification Info – MN terminated IE is contained in the S-NODE MODIFICATION REQUEST message and set to "de-configured", the S-NG-RAN node shall, if supported, delete the RLC entity of secondary path and the RLC entity of all additional path(s) for the indicated DRB.
The S-NG-RAN node may include for each bearer in the DRBs To Be Setup List IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message the PDCP SN Length IE to indicate the PDCP SN length for that DRB.
The S-NG-RAN node may include the QoS Flow Mapping Indication IE for a QoS flow in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to indicate that only the uplink or downlink QoS flow is mapped to the DRB.
If the Additional DRB IDs IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall store this information and use it together with previously provided DRB IDs if any, for SN terminated bearers.
If the S-NODE MODIFICATION REQUEST message contains the S-NG-RAN node Maximum Integrity Protected Data Rate Uplink IE or the S-NG-RAN node Maximum Integrity Protected Data Rate Downlink IE, the S-NG-RAN node shall use the received information when enforcing the maximum integrity protected data rate for the UE.
If the Security Indication IE is included in the PDU Session Resource Setup Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message, the behaviour of the S-NG-RAN node shall be the same as specified for the same IE in the PDU Session Resources To Be Setup List IE in the Handover Preparation procedure, for the concerned PDU session, and the S-NG-RAN node shall include the Security Result IE in the PDU Session Resource Setup Response Info – SN terminated IE.
If the Security Result IE is included in the PDU Session Resource Setup Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node may take the information into account when deciding whether to perform user plane integrity protection or ciphering for the DRBs that it establishes for the concerned PDU session, except if the Split Session Indicator IE is included in the PDU Session Resource Setup Info – SN terminated IE and set to "split", in which case it shall perform user plane integrity protection or ciphering according to the information in the Security Result IE. If the S-NG-RAN node is an ng-eNB, it shall reject all PDU sessions for which the Integrity Protection Indication IE is set to "required" as specified in TS 33.501 [28]. If either the S-NG-RAN node or the M-NG-RAN node is an ng-eNB, the S-NG-RAN node shall behave according to clause 6.10.4 of TS 33.501 [28] for PDU sessions for which the Integrity Protection Indication IE is set to "preferred".
The S-NG-RAN node may include the Location Information at S-NODE IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, if respective information is available at the S-NG-RAN node.
If the Location Information at S-NODE Reporting IE set to "pscell" is included in the S-NODE MODIFICATION REQUEST, the S-NG-RAN node shall start providing information about the current location of the UE. If the Location Information at S-NODE IE is included in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE, the M-NG-RAN node shall store the included information so that it may be transferred towards the AMF.
If the S-NSSAI IE is included in the PDU Session Resources To Be Modified List IE in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall replace the previously S-NSSAI IE by the received S-NSSAI IE.
If the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message contains the MR-DC Resource Coordination Information IE, the M-NG-RAN node may use it for the purpose of resource coordination with the S-NG-RAN node. The M-NG-RAN node shall consider the value of the received UL Coordination Information IE valid until reception of a new update of the IE for the same UE. The M-NG-RAN node shall consider the value of the received DL Coordination Information IE valid until reception of a new update of the IE for the same UE. If the E-UTRA Coordination Assistance Information IE or the NR Coordination Assistance Information IE is contained in the MR-DC Resource Coordination Information IE, the M-NG-RAN node shall, if supported, use the information to determine further coordination of resource utilisation between the M-NG-RAN node and the S-NG-RAN node.
If the S-NODE MODIFICATION REQUEST message contains the PCell ID IE, the S-NG-RAN node may search for the target cell among the neighbour cells of the PCell indicated, as specified in the TS 37.340 [8].
If the S-NG-RAN node applied a full configuration or delta configuration, e.g., as part of mobility procedure involving a change of DU, the S-NG-RAN node shall inform the M-NG-RAN node by including the RRC config indication IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message.
If the Default DRB Allowed IE is included in the PDU Session Resource Setup Info – SN terminated IE or PDU Session Resource Modification Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message and set to "true", the S-NG-RAN node may configure the default DRB for the PDU session.
If the Default DRB Allowed IE is included in the PDU Session Resource Setup Info – SN terminated IE or PDU Session Resource Modification Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message and set to "false", the S-NG-RAN node shall not configure the default DRB for the PDU session and the S-NG-RAN node shall reconfigure the default DRB into a normal DRB if it has configured the default DRB before.
If the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message includes the DRB IDs taken into use IE, the M-NG-RAN node, if applicable, shall act as specified in TS 37.340 [8].
If the QoS Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE for a QoS flow contained in the DRBs To Be Setup List IE or the DRBs To Be Modified List IE within the PDU Session Resource Setup Info – MN terminated IE or the PDU Session Resource Modification Info – MN terminated IE, the S-NG-RAN node shall, if supported, use it to configure lower layers for the purpose of delay measurement and QoS monitoring as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE is included in the QoS Flow Level QoS Parameters IE for a QoS flow contained in the DRBs To Be Setup List IE or the DRBs To Be Modified List IE within the PDU Session Resource Setup Info – MN terminated IE or the PDU Session Resource Modification Info – MN terminated IE, the S-NG-RAN node shall, if supported, use it for RAN part delay reporting.
For each QoS flow which has been successfully added or modified in the S-NG-RAN node, if the QoS Monitoring Request IE was included in the QoS Flow Level QoS Parameters IE contained in the PDU Session Resource Setup Info – SN terminated IE or the PDU Session Resource Modification Info – SN terminated IE, the S-NG-RAN node shall store this information, and shall, if supported, perform delay measurement and QoS monitoring as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE was included in the QoS Flow Level QoS Parameters IE contained in the PDU Session Resource Setup Info – SN terminated IE or the PDU Session Resource Modification Info – SN terminated IE, the S-NG-RAN node shall store this information, and shall, if supported, use it for RAN part delay reporting. In case such a QoS flow is included in the DRBs To Be Setup List IE or the DRBs To Be Modified List IE within the PDU Session Resource Setup Response Info – SN terminated IE or the PDU Session Resource Modification Response Info – SN terminated IE, the M-NG-RAN node shall, if supported, use it to configure lower layers for the purpose of delay measurement and QoS monitoring. If the QoS Monitoring Reporting Frequency IE is included in the DRBs To Be Setup List IE or the DRBs To Be Modified List IE within the PDU Session Resource Setup Response Info – SN terminated IE or the PDU Session Resource Modification Response Info – SN terminated IE, the M-NG-RAN node shall, if supported, use it for RAN part delay reporting.
If the PDU Session Expected UE Activity Behaviour IE is included in the PDU Session Resources To Be Added List IE or the PDU Session Resources To Be Modified List IE of the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, use it for the concerned PDU session as specified in TS 23.501 [7].
If the M-NG-RAN node receives in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message within the PDU Session Resource Modification Response Info –MN terminated IE a DRBs Admitted to be Setup or Modified Item with DRB ID(s) that it has not requested to be setup or modified, the M-NG-RAN node shall ignore the contained information.
For each DRB configured as MN-terminated split bearer/SCG bearer, if the QoS Mapping Information IE is included in the DRBs Admitted List IE in the PDU Session Resource Setup Response Info – MN terminated IE of the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, use it to set DSCP and/or IPv6 flow label fields for the downlink IP packets which are transmitted from M-NG-RAN node to S-NG-RAN node through the GTP tunnels indicated by the UP Transport Layer Information IE.
For each DRB configured as MN-terminated split bearer/SCG bearer, if the QoS Mapping Information IE is included in the DRBs Admitted to be Setup or Modified List IE in the PDU Session Resource Modification Response Info – MN terminated IE of the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, use it to set DSCP and/or IPv6 flow label fields for the downlink IP packets which are transmitted from M-NG-RAN node to S-NG-RAN node through the GTP tunnels indicated by the UP Transport Layer Information IE.
For each DRB configured as SN-terminated split bearer/MCG bearer, if the QoS Mapping Information IE is included in the DRBs To Be Modified List IE in the PDU Session Resource Modification Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, use it to set DSCP and/or IPv6 flow label fields for the downlink IP packets which are transmitted from S-NG-RAN node to M-NG-RAN node through the GTP tunnels indicated by the UP Transport Layer Information IE.
If the Security Indication IE is included in the PDU Session Resource Modification Info – SN terminated IE of the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, replace any existing security indication, and enable/disable ciphering or integrity protection as specified in TS 38.331 [10], for the concerned PDU session, and the S-NG-RAN node shall include the Security Result IE in the PDU Session Resource Modification Response Info – SN terminated IE.
If the Target Node ID IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, include the Direct Forwarding Path Availability IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message if the direct forwarding path is available between the S-NG-RAN node and the indicated target node.
If the PSCell History Information Retrieve IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, use this information as specified in TS 37.340 [8].
If the UE History Information from the UE IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, store this information.
If the CHO Information SN Modification IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall consider that the M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure has been triggered as part of a conditional handover. If the Estimated Arrival Probability IE is contained in the CHO Information SN Modification IE included in the S-NODE MODIFICATION REQUEST message, then the S-NG-RAN node may use the information to allocate necessary resources for the UE.
If the SCG Activation Request IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node may use it to configure SCG resources as specified in TS 37.340 [8], and shall, if supported, include the SCG Activation Status IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message.
[bookmark: _Hlk87445342]If the Conditional PSCell Change Information Update IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, consider that the request provides the list of PSCells prepared at the target S-NG-RAN node, as described in TS 37.340 [8]. 
If the Conditional PSCell Addition Information Modification Request IE is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, consider that the request concerns an update of the previous CPAC preparation, as described in TS 37.340 [8]. Accordingly, the S-NG-RAN shall, if supported, include the Conditional PSCell Addition Information Modification Acknowledge IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message. 
If the CG-CandidateList is included in the S-NG-RAN node to M-NG-RAN node Container IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, use it for the purpose of CPAC.
If the Estimated Arrival Probability IE is contained in the Conditional PSCell Addition Information Modification Request IE included in the S-NODE MODIFICATION REQUEST message, then the candidate target S-NG-RAN node may use the information to allocate necessary resources for the incoming CPAC procedure.
[bookmark: _Hlk101545700]If for a given QoS Flow the Source DL Forwarding IP Address IE is included within the Data Forwarding and Offloading Info from source NG-RAN node IE in the PDU Session Resource Setup Info – SN terminated IE and/or in the PDU Session Resource Modification Info – SN terminated IE contained in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, store this information and use it as part of its ACL functionality configuration actions, if such ACL functionality is deployed.
If for a given QoS Flow the Source DL Forwarding IP Address IE is included within the QoS Flows Mapped To DRB List IE in the PDU Session Resource Setup Response Info – SN terminated IE and/or in the PDU Session Resource Modification Response Info – SN terminated IE contained in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, store this information and use it as part of its ACL functionality to identify source TNL address for data forwarding in case of subsequent handover preparation, if such ACL functionality is deployed.
If the Management Based MDT PLMN Modification List IE is contained in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, overwrite any previously stored Management Based MDT PLMN List information in the UE context and use the received information to determine subsequent selection of the UE for management based MDT defined in TS 32.422 [23].
If the Timer information request IE is contained in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall, if supported, include the Timer information for Successful PSCell Change Report IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message. The Timer information for Successful PSCell Change Report IE shall include:
-	T310 IE, if the Timer information request IE is set to "t310";
-	T312 IE, if the Timer information request IE is set to "t312";
-	both, the T310 IE and the T312 IE, if the Timer information request IE is set to "t310-t312".
Interactions with the S-NG-RAN node Reconfiguration Completion procedure:
If the S-NG-RAN node admits a modification of the UE context requiring the M-NG-RAN node to report about the success of the RRC connection reconfiguration procedure, the S-NG-RAN node shall start the timer TXnDCoverall when sending the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to the M-NG-RAN node except for a request for conditional configuration. The reception of the S-NG-RAN node RECONFIGURATION COMPLETE message shall stop the timer TXnDCoverall if TXnDCoverall is running.
Interaction with the Activity Notification procedure
Upon receiving an S-NODE MODIFICATION REQUEST message containing the Desired Activity Notification Level IE, the S-NG-RAN node shall, if supported, use this information to decide whether to trigger subsequent Activity Notification procedures, or stop or modify ongoing triggering of these procedures due to a previous request.
Interaction with the Xn-U Address Indication procedure
For QoS flow mapped to DRBs configured with an SN terminated bearer option and removed from the SDAP in the S-NG-RAN node the S-NG-RAN node may provides data forwarding related information in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE within the Data Forwarding and offloading Info from source NG-RAN node IE, in which case the M-NG-RAN node may decide to provide data forwarding addresses to the S-NG-RAN node and trigger the Xn-U Address Indication procedure as specified in TS 37.340 [8].
For QoS flow offloading from the S-NG-RAN node to the M-NG-RAN, the S-NG-RAN node may provide the data forwarding related information in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE within the Data Forwarding and offloading Info from source NG-RAN node IE, in which case the M-NG-RAN node may decide to provide data forwarding addresses to the S-NG-RAN node and trigger the Xn-U Address Indication procedure as specified in TS 37.340 [8].
Interactions with the S-NG-RAN node initiated S-NG-RAN node Modification:
If the SN triggered IE set to "TRUE" is included in the S-NODE MODIFICATION REQUEST message, the S-NG-RAN node shall consider that the procedure has been initiated in response to the previously initiated S-NG-RAN node initiated S-NG-RAN node Modification procedure.
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9.1.2.5	S-NODE MODIFICATION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to either request the preparation to modify S-NG-RAN node resources for a specific UE, or to query for the current SCG configuration, or to provide the S-RLF-related information to the S-NG-RAN node.
Direction: M-NG-RAN node ® S-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID 9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	PDCP Change Indication
	O
	
	9.2.3.74
	
	YES
	ignore

	Selected PLMN
	O
	
	PLMN Identity
9.2.2.4
	The selected PLMN of the SCG in the S-NG-RAN node.
	YES
	ignore

	Mobility Restriction List
	O
	
	9.2.3.53
	
	YES
	ignore

	SCG Configuration Query
	O
	
	9.2.3.27
	
	YES
	ignore

	UE Context Information
	
	0..1
	
	
	YES
	reject

	>UE Security Capabilities
	O
	
	9.2.3.49
	
	–
	

	>S-NG-RAN node Security Key
	O
	
	9.2.3.51
	
	–
	

	>S-NG-RAN node UE Aggregate Maximum Bit Rate
	O
	
	UE Aggregate Maximum Bit Rate
9.2.3.17
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	>Lower Layer presence status change
	O
	
	9.2.3.60
	
	–
	

	>PDU Session Resources To Be Added List
	
	0..1
	
	
	–
	

	>>PDU Session Resources To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Info – SN terminated IE 
nor the
PDU Session Resource Setup Info – MN terminated IE
is present in a PDU Session Resources To Be Added Item IE, abnormal conditions as specified in clause 8.3.3.4 apply.
	–
	

	>>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>>S-NSSAI
	M
	
	9.2.3.21
	
	–
	

	>>>S-NG-RAN node PDU Session Aggregate Maximum Bit Rate
	O
	
	PDU Session Aggregate Maximum Bit Rate
9.2.3.69
	
	–
	

	>>>PDU Session Resource Setup Info – SN terminated
	O
	
	9.2.1.5
	
	–
	

	>>>PDU Session Resource Setup Info – MN terminated
	O
	
	9.2.1.7
	
	–
	

	>>>PDU Session Expected UE Activity Behaviour
	O
	
	Expected UE Activity Behaviour
9.2.3.82
	Expected UE Activity Behaviour for the PDU Session.
	YES
	ignore

	>PDU Session Resources To Be Modified List
	
	0..1
	
	
	–
	

	>>PDU Session Resources To Be Modified Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Modification Info – SN terminated IE 
nor the
PDU Session Resource Modification Info – MN terminated IE
is present in a PDU Session Resources To Be Modified Item IE, abnormal conditions as specified in clause 8.3.3.4 apply.
	–
	

	>>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>>S-NG-RAN node PDU Session Aggregate Maximum Bit Rate
	O
	
	PDU Session Aggregate Maximum Bit Rate
9.2.3.69
	
	–
	

	>>>PDU Session Resource Modification Info – SN terminated
	O
	
	9.2.1.9
	
	–
	

	>>>PDU Session Resource Modification Info – MN terminated
	O
	
	9.2.1.11
	
	–
	

	>>>S-NSSAI
	O
	
	9.2.3.21
	
	YES
	reject

	>>>PDU Session Expected UE Activity Behaviour
	O
	
	Expected UE Activity Behaviour
9.2.3.82
	Expected UE Activity Behaviour for the PDU Session.
	YES
	ignore

	>PDU Session Resources To Be Released List
	O
	
	PDU session List with Cause
9.2.1.26
	
	–
	

	M-NG-RAN node to S-NG-RAN node Container
	O
	
	OCTET STRING
	Includes the CG-ConfigInfo message as defined in subclause 11.2.2. of TS 38.331 [10].
	YES
	ignore

	Requested Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates that resources for Split SRBs are requested.
	YES
	ignore

	Requested Split SRBs release
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates that resources for Split SRBs are requested to be released.
	YES
	ignore

	Desired Activity Notification Level
	O
	
	9.2.3.77
	
	YES
	ignore

	Additional DRB IDs
	O
	
	DRB List
9.2.1.29
	Indicates additional list of DRB IDs that the S-NG-RAN node may use for SN-terminated bearers.
	YES
	reject

	S-NG-RAN node Maximum Integrity Protected Data Rate Uplink
	O
	
	Bit Rate
9.2.3.4
	The S-NG-RAN node Maximum Integrity Protected Data Rate Uplink is a portion of the UE’s Maximum Integrity Protected Data Rate in the Uplink, which is enforced by the S-NG-RAN node for the UE’s SN terminated PDU sessions. If the S-NG-RAN node Maximum Integrity Protected Data Rate Downlink IE is not present, this IE applies to both UL and DL.
	YES
	reject

	S-NG-RAN node Maximum Integrity Protected Data Rate Downlink
	O
	
	Bit Rate
9.2.3.4
	The S-NG-RAN node Maximum Integrity Protected Data Rate Downlink is a portion of the UE’s Maximum Integrity Protected Data Rate in the Downlink, which is enforced by the S-NG-RAN node for the UE’s SN terminated PDU sessions.
	YES
	reject

	Location Information at S-NODE reporting
	O
	
	ENUMERATED (pscell, ...)
	Indicates that the user’s Location Information at S-NODE is to be provided.
	YES
	ignore

	MR-DC Resource Coordination Information
	O
	
	9.2.2.33
	Information used to coordinate resource utilisation between M-NG-RAN node and S-NG-RAN node. 
	YES
	ignore

	PCell ID
	O
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	NE-DC TDM Pattern
	O
	
	9.2.2.38
	
	YES
	ignore

	Requested Fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates that the resources for fast MCG recovery via SRB3 are requested.
	YES
	ignore

	Requested Fast MCG recovery via SRB3 Release
	O
	
	ENUMERATED (true, ...)
	Indicates that resources for fast MCG recovery via SRB3 are requested to be released.
	YES
	ignore

	SN triggered
	O
	
	ENUMERATED (TRUE ...)
	
	YES
	ignore

	Target Node ID
	O
	
	Global NG-RAN Node ID
9.2.2.3
	Indicates the target node ID of the handover procedure decided by the M-NG-RAN node.
	YES
	ignore

	PSCell History Information Retrieve
	O
	
	ENUMERATED (query, ...)
	Indicates that the SN UE history information is requested.
	YES
	ignore

	UE History Information from the UE
	O
	
	9.2.3.110
	
	YES
	ignore

	CHO Information SN Modification
	O
	
	
	
	YES
	ignore

	>Conditional Reconfiguration
	M
	
	ENUMERATED (intra-MN-CHO, ...)
	
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	SCG Activation Request
	O
	
	9.2.3.154
	
	YES
	ignore

	Conditional PSCell Addition Information Modification Request
	O
	
	
	This IE may be sent to the target SN.
	YES
	ignore

	>Maximum Number of PSCells To Prepare
	O
	
	INTEGER (1..8, ...)

	Indicates the maximum number of PSCells that the target SN may prepare.
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	Indicates the arrival probability for the UE towards the candidate target SN.
	
	

	Conditional PSCell Change Information Update
	O
	
	
	This IE may be sent to the source SN.
	YES
	ignore

	>Multiple Target S-NG-RAN Node List
	
	1
	
	
	–
	

	>>Multiple Target S-NG-RAN Node Item
	
	1 .. <maxnoofTargetSNs>
	
	
	–
	

	>>>Target S-NG-RAN node ID
	M
	
	Global NG-RAN Node ID
9.2.2.3
	
	–
	

	>>>Candidate PSCell List
	
	1
	
	
	–
	

	>>>>Candidate PSCell Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	–
	

	>>>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	–
	

	S-NG-RAN node UE Slice Maximum Bit Rate
	O
	
	UE Slice Maximum Bit Rate List
9.2.3.167
	This IE indicates the S-NG-RAN node portion of the UE Slice Aggregate Maximum Bit Rate as specified in TS 23.501 [7]
	YES
	Ignore

	Management Based MDT PLMN Modification List
	O
	
	MDT PLMN Modification List
9.2.3.169
	
	YES
	ignore

	Timer information request
	O
	
	ENUMERATED (t310, t312, t310-t312, ...)
	
	
	



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofPSCellCandidate
	Maximum no. of PSCell candidates. Value is 8

	maxnoofTargetSNs
	Maximum no. of the target S-NG-RAN nodes. Value is 8
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	Range
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	Semantics description
	Criticality
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	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	ignore

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	ignore

	PDU Session Resources Admitted List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources Admitted To Be Added List
	
	0..1
	
	
	–
	

	>>PDU Session Resources Admitted To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Response Info – SN terminated IE 
nor the
PDU Session Resource Setup Response Info – MN terminated IE
is present in a PDU Session Resources Admitted To Be Added Item IE, abnormal conditions as specified in clause 8.3.3.4 apply.
	–
	

	>>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>>PDU Session Resource Setup Response Info – SN terminated
	O
	
	9.2.1.6
	
	–
	

	>>>PDU Session Resource Setup Response Info – MN terminated
	O
	
	9.2.1.8
	
	–
	

	>PDU Session Resources Admitted To Be Modified List
	
	0..1
	
	
	–
	

	>>PDU Session Resources Admitted To Be Modified Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Modification Response Info – SN terminated IE 
nor the
PDU Session Resource Modification Response Info – MN terminated IE
is present in a PDU Session Resources Admitted To Be Modified Item IE, abnormal conditions as specified in clause 8.3.3.4 apply.
	–
	

	>>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>>PDU Session Resource Modification Response Info – SN terminated
	O
	
	9.2.1.10
	
	–
	

	>>>PDU Session Resource Modification Response Info – MN terminated
	O
	
	9.2.1.12
	
	–
	

	>PDU Session Resources Admitted To Be Released List
	
	0..1
	
	
	–
	

	>>PDU Session Resources admitted to be released List – SN terminated
	O
	
	PDU session List with data forwarding request info
9.2.1.24
	
	–
	

	>>PDU Session Resources admitted to be released List – MN terminated
	O
	
	PDU session List with data Cause
9.2.1.26
	
	–
	

	PDU Session Resources Not Admitted to be Added List
	O
	
	PDU session List
9.2.1.27
	
	YES
	ignore

	S-NG-RAN node to M-NG-RAN node Container
	O
	
	OCTET STRING
	Includes the CG-Config message or the CG-CandidateList message as defined in subclause 11.2.2 of TS 38.331 [10].
	YES
	ignore

	Admitted Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates admitted SRBs
	YES
	ignore

	Admitted Split SRBs release
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates admitted SRBs release
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Location Information at S-NODE
	O
	
	Target Cell Global ID
9.2.3.25
	Contains information to support localisation of the UE
	YES
	ignore

	MR-DC Resource Coordination Information
	O
	
	9.2.2.33
	Information used to coordinate resource utilisation between M-NG-RAN node and S-NG-RAN node. 
	YES
	Ignore

	PDU Session Resources with Data Forwarding List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources with Data Forwarding List – SN terminated
	M
	
	PDU session List with data forwarding request info
9.2.1.24
	
	–
	

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	reject

	Available fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates the fast MCG recovery via SRB3 isenabled.
	YES
	ignore

	Release fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates the fast MCG recovery via SRB3 is released.
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	ENUMERATED (direct path available,…)
	Indicates direct path is available between the S-NG-RAN node and the target NG-RAN node.
	YES
	ignore

	SCG UE History Information
	O
	
	9.2.3.151
	
	YES
	ignore

	SCG Activation Status
	O
	
	9.2.3.155
	
	YES
	ignore

	Conditional PSCell Addition Information Modification Acknowledge
	O
	
	
	This IE may be sent from the target SN.
	YES
	ignore

	>Candidate PSCell List
	
	1
	
	
	–
	

	>>Candidate PSCell Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	–
	

	>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	–
	

	Timer information for Successful PSCell Change Report
	O
	
	
	
	YES
	Ignore

	>T310
	O
	
	ENUMERATED (ms0, ms50, ms100, ms200, ms500, ms1000, ms2000, ms4000, ms6000)
	Either T310 or T312 shall be included.
	–
	-

	>T312
	O
	
	ENUMERATED (ms0, ms50, ms100, ms200, ms300, ms400, ms500, ms1000)
	Either T310 or T312 shall be included.
	-
	-



Editor’s note: Details of the SPR threshold configuration are FFS.

	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofPSCellCandidate
	Maximum no. of PSCell candidates. Value is 8



	Remaining text not changed



<<< end of changes >>>
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