3GPP TSG-RAN WG3 #113-e	R3-213812
Electronic meeting, August 16th – 26th 2021

Agenda Item:	10.2.1.4 
Source:	Ericsson
Title:	(TP for SON BL CR for TS 38.423): UE History Information for Secondary Node 
Document for:	Discussion, Decision
[bookmark: _Ref20905128]Introduction
[bookmark: _Ref178064866]In the offline discussion [1] of RAN3#109-e, UE history information in EN_DC was discussed, and the following was concluded. 
UE history information of secondary node includes PSCELL list, time UE stayed in the cell.
Enhancement of UE History Information for Secondary Node applies to all MR-DC scenario.
It is beneficial if the MR-DC based UHI and the legacy UHI are correlated when received. Whether this is feasible and the details of the solution are FFS.


In RAN3#111-e, the following was agreed
MN and SN UHI shall be included in inter-MN handover message i.e. Handover Request message. It is FFS whether MN UHI and SN UHI will be separated IEs or a list of MN UHI containing a list of SN UHI.


In RAN3#112-e, the following WAs were agreed:
WA1: SN is responsible for collecting the SN UHI; RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI
WA2: Correlation of MN UHI and SN UHI could be realized via two-dimensional structure for UHI (PSCell history information are listed within each PCell in the UHI); it may not be feasible on all interfaces.
WA3: At least include UHI in the SN addition, modification, change and release messages. Others are FFS.  Specifically, include UHI in the following messages over Xn and X2:
- SN addition procedure (S-NODE ADDITION REQUEST, SGNB ADDITION REQUEST)
- SN Change procedure (S-NODE CHANGE REQUIRED, SGNB CHANGE REQUIRED)
- SN Modification procedure 
-- MN-initiated: S-NODE MODIFICATION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE
- SN release procedure 
-- MN-initiated: S-NODE RELEASE REQUEST ACKNOWLEDGE, SGNB RELEASE REQUEST ACKNOWLEDGE
-- SN-initiated: S-NODE RELEASE REQUIRED, SGNB RELEASE REQUIRED
SN UHI in MR-DC could reduce Pscell change ping-pong occurrence and other optimization based on SN UHI is up to implementation.
WA4: Take option 1, i.e. Use SN modification procedures to retrieve SN UHI before handover as baseline. Other solutions are FFS. Option 1: MN initiates SN modification procedures to retrieve SN UHI before handover





Proposal 1: SN UHI in MR-DC could reduce Pscell change ping-pong occurrence and other optimization based on SN UHI is up to implementation.








To summarize the current landscape of UE history information discussions:

Collection of UE history information: 
· SN is responsible for collecting SN UHI. (RAN3#112-e WA).

Correlation of MN UE history information and SN UE history information:
· Correlation of MN UHI and SN UHI is beneficial (RAN3#109-e), realized via two-dimensional structure for UHI (RAN3#112-e WA). 

Transfer of correlated UE history information between MN and SN:
· SN UE history information is collected at SN and transferred to MN during Handover (RAN3#112-e WA). 
· [bookmark: _Hlk74572249]2 FFS exist for the transfer of UE history information from SN to MN: (RAN3#112-e WA)
· Option 1: Transfer the correlated UHI from SN to MN.
· Option 2: Transfer only SN UHI from SN to MN.

UE history information is transferred between SN and MN in the following messages: (RAN3#112-e WA).
· SN addition procedure (S-NODE ADDITION REQUEST, SGNB ADDITION REQUEST) 
· SN Change procedure (S-NODE CHANGE REQUIRED, SGNB CHANGE REQUIRED)
· SN Modification procedure
· MN-initiated: S-NODE MODIFICATION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE
· SN Release procedure
· MN-initiated: S-NODE RELEASE REQUEST ACKNOWLEDGE, SGNB RELEASE REQUEST ACKNOWLEDGE
· SN-initiated: S-NODE RELEASE REQUIRED, SGNB RELEASE REQUIRED

Content of SN UE history information: 
· includes PSCell list, time UE stayed in cell. (RAN3#109-e). 
· does not include HO clause. (RAN3#110-e).
· including Cell Type is FFS. (RAN3#112-e WA)
· Including originating node of PSCell change is FFS. (RAN3#112-e WA)

In this contribution, we discuss the open issues and give proposals on the way forward. A complete solution considering the proposals in the paper is also included before the conclusion for clarity.
Discussion
[bookmark: _Ref58247035][bookmark: _Ref70424717][bookmark: _Ref52801756]Purpose and Collection of the Secondary Node UE History Information
[bookmark: _Toc75105100]In the legacy UE history information solution, the master node collects the PCell UE history information for the last visited cell upon leaving the cell. Specifically, the UE history information is included in the handover request. It makes sense that in the case when no secondary node is used, the master node should still be responsible for collecting the UE history information.
However, when a secondary node is configured then it should be responsible for collecting SN related UE history information. This is based on the working assumption from RAN3#112-e
“WA: SN is responsible for collecting the SN UHI; RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI “. 








Based on the above, we propose the following proposal, 
1. [bookmark: _Toc78975603][bookmark: _Toc75105101]The master node is responsible for collection of UE history information when no secondary node is configured. The secondary node is responsible for collection of SN UE history information when one is configured.
In RAN3#109-e, it was agreed to enhance the UE history information with UE history information for secondary Node and that the enhancement applies to all MR-DC scenarios. In following discussions, some companies have indicated that the main purpose of the UE history information of the secondary node is to prevent ping pong events between SNs (via SN change). However, just as the legacy UE history information was introduced to give several benefits to the RAN, the purpose of the UE history information of the secondary node is not limited to decreasing secondary cell ping-pong events.
It should be noted that in the MR-DC case, it may be so that a node used as master node in one instance could later be used as secondary node in another instance. Therefore, it is expected that the same UE history information will be beneficial in the secondary node as in the master node, i.e. also the secondary node will benefit from knowing the UE history information of the master node.
[bookmark: _Toc76375728][bookmark: _Toc76465980][bookmark: _Toc76479773][bookmark: _Toc77325400][bookmark: _Toc78293513][bookmark: _Toc78887858][bookmark: _Toc78910253][bookmark: _Toc78975594][bookmark: _Toc58331993][bookmark: _Toc58333783][bookmark: _Toc58334074][bookmark: _Toc58945634][bookmark: _Toc59205369][bookmark: _Toc59217205][bookmark: _Ref59218712][bookmark: _Toc59222033][bookmark: _Toc61342873][bookmark: _Toc61431502][bookmark: _Toc61514579][bookmark: _Toc61515730][bookmark: _Toc61517342][bookmark: _Toc70423964][bookmark: _Toc70500841][bookmark: _Toc70588512][bookmark: _Toc70588537][bookmark: _Toc70596113][bookmark: _Toc70596698][bookmark: _Toc70597680][bookmark: _Toc70691229][bookmark: _Toc70968889][bookmark: _Toc71051881][bookmark: _Toc71061007][bookmark: _Toc71189874][bookmark: _Toc71189905][bookmark: _Toc75790184][bookmark: _Toc75867005][bookmark: _Toc76053356][bookmark: _Toc74579069][bookmark: _Toc74581388][bookmark: _Toc75099193][bookmark: _Toc75102211][bookmark: _Toc75105090][bookmark: _Toc75171169][bookmark: _Toc75175916][bookmark: _Toc75181233][bookmark: _Toc75248072][bookmark: _Toc75251842][bookmark: _Toc75333854][bookmark: _Toc75769944][bookmark: _Hlk59218676]The purpose of UE history information of the secondary node is optimization not limited to avoidance of secondary cell ping-pongs. 
Based on the above, we propose the following:
1. [bookmark: _Toc78975604]The correlated UE history information should be available in both the master node and the secondary node. 
[bookmark: _Subscription_of_SN][bookmark: _Ref75250768][bookmark: _Hlk70415028]Subscription of SN UE history information
During RAN3#112-e, the following working assumption was made,
“WA: SN is responsible for collecting the SN UHI; RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI “. 








Upon inter-node PCell handover, the master node should include the current UE history information, including the PSCell UE history information to the target node in the handover request message. If this information is not included, the UE history information received by the target node will not be complete. This could lead to suboptimal PSCell selection by the SN due to outdated UE History information.
At that point however, to request the PSCell information will delay the handover request, and hence also the handover, which is against the WA from RAN3#112-e. To avoid such delays, the master node should always be aware of the latest PSCell UE history information. One way of accomplishing that if the secondary node is collecting the UE history information could be for the master node to subscribe for information on PSCell changes from the secondary node, so that the master node is always aware of the latest PSCell changes.
1. [bookmark: _Ref70791684][bookmark: _Ref70968208][bookmark: _Toc75105105][bookmark: _Toc78975605]The master node should have the possibility to subscribe for information on any PSCell changes from the secondary node.
1. [bookmark: _Toc75105106][bookmark: _Toc78975606]Add a flag indicating subscription of PSCell changes to the SN addition request and SN modification request messages sent from the master node to the secondary node.
During RAN3#112-e it was brought up that such a subscription functionality already exists through locationInfo. The locationinfo IE is a subscription mechanism to obtain location based information and transfer the same from the UE in various RRC states to the core network. The location subscription information is a security feature and allowing RAN to trigger this autonomously would lead to large changes in its functionality and thus incompatible with UE history information. 
[bookmark: _Toc75171173][bookmark: _Toc75175920][bookmark: _Toc75181237][bookmark: _Toc75248076][bookmark: _Toc75251846][bookmark: _Toc75333858][bookmark: _Toc75769948][bookmark: _Toc75790185][bookmark: _Toc75867006][bookmark: _Toc76053357][bookmark: _Toc76375729][bookmark: _Toc76465981][bookmark: _Toc76479774][bookmark: _Toc77325401][bookmark: _Toc78293514][bookmark: _Toc78887859][bookmark: _Toc78910254][bookmark: _Toc78975595]Locationinfo IE is a core network feature and not suitable for RAN functionality. 
The information sent from the secondary node to the master node in case of PSCell changes should include the Global Cell ID of the new PSCell. Two alternative solutions for how to send this could be considered:
a) Introduce a new optional IE PSCell change information containing Global Cell ID of the new PSCell and cause value in the SN modification required message.
b) Introduce a dedicated, mandatory class 2 procedure message PSCELL CHANGE INFORMATION including the Global Cell ID of the new PSCell.
Which of these solutions to use could be further discussed in RAN3.
1. [bookmark: _Toc75105107][bookmark: _Toc78975607]RAN3 to discuss and conclude on one of the two options to
a) Introduce a new optional IE PSCell change information containing Global Cell ID of the new PSCell and cause value in the SN modification required message. 
b) Introduce a dedicated, mandatory class 2 procedure message PSCELL CHANGE INFORMATION including the Global Cell ID of the new PSCell.
for signaling the PSCell changes to the master node subscribing for such information.
[bookmark: _Ref61342329]Correlated UE history information between MN and SN 
As discussed in Section 2.1, one use of UE history information of the secondary is optimization of secondary node selection. This requires that the master node understands how the UE history information of the master node and the UE history information of the secondary node relates to each other. The benefit of such a correlation was also agreed in the offline discussion of RAN3#109-e.
It is beneficial if the MR-DC based UHI and the legacy UHI are correlated when received. Whether this is feasible and the details of the solution are FFS.

As a UE always has a master node but may not have a secondary node, it is natural that the structure of the co-relation takes the master node as a starting point. This could be done by including the UE history information of the secondary node in the UE history information of the master node. Moreover, if the UE history information of the secondary node is included in the UE history information of the master node, it will be immediately visible when the UE was not configured with DC. This helps understanding previous decisions taken for the UE and eventually it helps re-using such policies.
When a UE is then configured with DC, the SN UHI can then be transmitted to the MN and then correlated with the legacy UHI at the MN. A correlated UHI consists of MN UHI and SN UHI as nested structure where the existing list of PCell information is augmented with the appropriate PSCell information that is received from the SN. The following proposal is based on the WA from RAN3#112-e
WA: Correlation of MN UHI and SN UHI could be realized via two-dimensional structure for UHI (PSCells history information are listed within each PCell in the UHI); it may not be feasible on all interfaces.

1. [bookmark: _Toc75105108][bookmark: _Toc78975608]Correlation of MN UHI and SN UHI is realized via a nested structure, where PSCell information is listed within the related PCell information.  
[bookmark: _Ref61513840]Transfer of correlated of MN UHI and SN UHI 
In email discussions from [2] it was concluded that it is beneficial to have correlated MN and SN UHI to UE history information at the MN, to perform informed decisions on PSCell selection. 
Based on the proposed solution in the paper, the MN sends the correlated UHI to the SN during SN addition. The SN needs the correlated UHI only during addition as it extracts the relevant PSCell information from the UHI. The methodology for extracting the relevant PSCell information from the complete UHI can be implementation specific. This solution is simple as the SN depends on the information available with it. Additionally, if the SN must update the complete correlated UHI then it must be aware of changes in PCell at the MN. This leads to additional signalling. 
This SN UHI is required at the MN for correlation with the legacy UHI present at MN. The SN transmits only SN UHI from SN to MN during SN release and SN change for correlation. This correlation of SN UHI and MN UHI can be done at the MN by using information present in the SN UHI for e.g. time spent by the UE in PSCell. 
The MN is required to transmit the correlated UHI to the SN only during SN addition and SN reconfiguration during UHI mismatch as described below in Section 2.5. During all following message transfers, only the SN UHI is transmitted between the two nodes. Based on the above, we suggest the following proposal
1. [bookmark: _Toc78975609]Only SN UE history information is sent from the SN to the MN, not the complete correlated UE history information.
[bookmark: _Messages_for_transfer]Messages for transfer of UE History Information
In RAN3#111-e, the messages related to the dual connectivity operation to include the UE history information was discussed, but no conclusion was made. In RAN3#112-e, the following WA was made on messages that include UE history information.
WA3: At least include UHI in the SN addition, modification, change and release messages. Others are FFS.  Specifically, include UHI in the following messages over Xn and X2:
- SN addition procedure (S-NODE ADDITION REQUEST, SGNB ADDITION REQUEST)
- SN Change procedure (S-NODE CHANGE REQUIRED, SGNB CHANGE REQUIRED)
- SN Modification procedure 
-- MN-initiated: S-NODE MODIFICATION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE
- SN release procedure 
-- MN-initiated: S-NODE RELEASE REQUEST ACKNOWLEDGE, SGNB RELEASE REQUEST ACKNOWLEDGE
-- SN-initiated: S-NODE RELEASE REQUIRED, SGNB RELEASE REQUIRED
SN UHI in MR-DC could reduce Pscell change ping-pong occurrence and other optimization based on SN UHI is up to implementation.


It was also discussed in the email discussions of RAN3#112-e about the transfer of UHI from MN to SN and 2 options were concluded as FFS.
Option 1: The correlated MN and SN UE history information is sent from the MN to SN
Option 2: Only SN UE history information is sent from the MN to the SN
The complete solution presented in the paper relies on a combination of both options for transfer and correlation of UHI. 
The following points detail the reasoning as to why option 1 is a complete solution for transfer of UE history information from MN to SN during SN addition.
1. Optimal selection of PSCell at SN: Sending the complete correlated UHI to the SN during SN addition enables it to choose the best PSCell for connection based on previous knowledge. Sending only SN UHI during addition.
2. Avoid information loss at SN: Consider the scenario where the MN should transfer the appropriate history information during handover or during a new SN addition. In the case of option 2, the MN needs to extract information relevant to the new SN from the complete UE history information present with it. With the working assumption that the correlated SN UHI is a nested structure with PSCells listed in each relevant PCell, the MN needs to know the which entries would be relevant to the new SN which is impossible. This can lead to information loss at SN due to incomplete or irrelevant UE information.
[bookmark: _Toc78293515][bookmark: _Toc78887860][bookmark: _Toc78910255][bookmark: _Toc78975596][bookmark: _Toc75099194][bookmark: _Toc75102212][bookmark: _Toc75105091][bookmark: _Toc75171170][bookmark: _Toc75175917][bookmark: _Toc75181234][bookmark: _Toc75248073][bookmark: _Toc75251843][bookmark: _Toc75333855][bookmark: _Toc75769945][bookmark: _Toc75790187][bookmark: _Toc75867008][bookmark: _Toc76053359][bookmark: _Toc76375730][bookmark: _Toc76465982][bookmark: _Toc76479775][bookmark: _Toc77325402][bookmark: _Toc75102214][bookmark: _Toc75105093][bookmark: _Toc75171172][bookmark: _Toc75175919][bookmark: _Toc75181236][bookmark: _Toc75248075][bookmark: _Toc75251845][bookmark: _Toc75333857][bookmark: _Toc75769947][bookmark: _Toc75790188][bookmark: _Toc75867009][bookmark: _Toc76053360][bookmark: _Toc76375731][bookmark: _Toc76465983][bookmark: _Toc76479776][bookmark: _Toc77325403]The correlated UE history information is sent from the MN to SN during SN addition as:
a. [bookmark: _Toc78293516][bookmark: _Toc78887861][bookmark: _Toc78910256][bookmark: _Toc78975597]The presence of a complete correlated UE history information at the SN during addition will prevent use of outdated information for ping-pong avoidance and other optimizations. 
b. [bookmark: _Toc78293517][bookmark: _Toc78887862][bookmark: _Toc78910257][bookmark: _Toc78975598]A complete correlated UE history information at SN will avoid information loss when the MN extracts information from the nested UHI structure before SN addition and Handover
Based on the above observation and the WA from RAN3#112-e, we propose the following,
1. [bookmark: _Ref70791473][bookmark: _Ref70792942][bookmark: _Toc75105109][bookmark: _Toc78975610]Include the UE History Information in the SN addition messages S-NODE ADDITION REQUEST and SGNB ADDITION REQUEST.
The UE history information sent from SN to MN needs to include only the SN UHI as the SN does not update or keep MN related UHI. There we propose the following proposals related to the WA from above,
1. [bookmark: _Toc78975611][bookmark: _Toc75105110]The SN UE history information is sent from MN to SN through the following messages
8. [bookmark: _Toc78975612]SN change required messages S-NODE CHANGE REQUIRED and SGNB CHANGE REQUIRED.
8. [bookmark: _Toc78975613]SN release request acknowledge messages S-NODE RELEASE REQUEST ACKNOWLEDGE and SGNB RELEASE REQUEST ACKNOWLEDGE.
8. [bookmark: _Toc78975614]the SN release required messages, S-NODE RELEASE REQUIRED, and SGNB RELEASE REQUIRED.
Additional messages with UE history information in non-subscription based solution
This section describes two additional messages that need to include the UHI in the scenario where a subscription based solution is not agreed upon. 
[bookmark: _Hlk76136475]We consider the MN initiated SN change in MR-DC, see Figure 2. (The MN initiated SN change procedure in EN-DC has a similar message exchange.)
The target secondary node is added using the SN addition request. It should be noted however that at that time, the master node may not be aware of the latest visited PSCells, as it will only have received such information from the source secondary node in case it has subscribed for, or explicitly fetched the information. As the previously visited PSCells can be useful information when setting up the target secondary cell, the master node can still send the UE history information to the target secondary node, with the latest known information of visited PSCells included. Upon the release of the source secondary node, the UE History information can be sent to the master node in the release request acknowledge message. 
In order to avoid an incomplete UE history information in the case when the master node did not subscribe to or fetch the latest PSCell changes, the master node could in its turn send the received UE history information to the target secondary node in the SN reconfiguration complete message. This could be optional and used only if the master node detects a discrepancy between the UE history information sent to the target secondary node in the UE history addition request and the UE history information received from the source secondary node in the SN release request acknowledge.


Figure 2: SN change procedure - MN initiated [3]
[bookmark: _Toc70691235][bookmark: _Toc70968895][bookmark: _Toc71051887][bookmark: _Toc71061013][bookmark: _Toc71189880][bookmark: _Toc71189911][bookmark: _Toc74579071][bookmark: _Toc74581390][bookmark: _Toc75099197][bookmark: _Toc75102216][bookmark: _Toc75105095][bookmark: _Toc75171175][bookmark: _Toc75175922][bookmark: _Toc75181239][bookmark: _Toc75248078][bookmark: _Toc75251848][bookmark: _Toc75333860][bookmark: _Toc75769950][bookmark: _Toc75790189][bookmark: _Toc75867010][bookmark: _Toc76053361][bookmark: _Toc76375732][bookmark: _Toc76465984][bookmark: _Toc76479777][bookmark: _Toc77325404][bookmark: _Toc78293518][bookmark: _Toc78887863][bookmark: _Toc78910258][bookmark: _Toc78975599]The UE history information could be included in the SN reconfiguration complete message in order for the target secondary node to retrieve the same upon MN initiated SN change in the case of a non-subscription-based solution for UE history information correlation. This is to prevent outdated UHI at target SN.
[bookmark: _Toc70691236][bookmark: _Toc70968896][bookmark: _Toc71051888][bookmark: _Toc71061014][bookmark: _Toc71189881][bookmark: _Toc71189912][bookmark: _Toc74579072][bookmark: _Toc74581391][bookmark: _Toc75099198][bookmark: _Toc75102217][bookmark: _Toc75105096][bookmark: _Toc75171176][bookmark: _Toc75175923][bookmark: _Toc75181240][bookmark: _Toc75248079][bookmark: _Toc75251849][bookmark: _Toc75333861][bookmark: _Toc75769951][bookmark: _Toc75790190][bookmark: _Toc75867011][bookmark: _Toc76053362][bookmark: _Toc76375733][bookmark: _Toc76465985][bookmark: _Toc76479778][bookmark: _Toc77325405][bookmark: _Toc78293519][bookmark: _Toc78887864][bookmark: _Toc78910259][bookmark: _Toc78975600]The master node could populate the UE history information with the latest known PSCell changes and include this UE history information in the SN addition request message in order for the target secondary node to retrieve a (possibly incomplete) UE history information already upon addition of the target secondary node. This would however lead to handover delays due to fetching of the latest PSCell information before SN Addition.
Based on the above reasoning, we propose the following.
1. [bookmark: _Ref70791480][bookmark: _Ref70793209][bookmark: _Toc75105114][bookmark: _Toc78975615]Include the UE History Information as an optional IE in the SN reconfiguration complete messages S-NODE RECONFIGURATION COMPLETE and SGNB RECONFIGURATION COMPLETE in the case of a non-subscription based solution.
Similarly, consider the scenario of inter-MN handover with MN initiated SN change as shown in Figure 3. When the MN is not subscribed to PSCell changes, there could be UHI conflict. This is due to the outdated UHI in the MN that will be transmitted from the source MN to the target MN during handover request (message 1). The target MN then sends this outdated UHI to the target SN in message 2. The source MN realizes the UHI mismatch during the release of source SN in the release request message (message 5b). The target MN then needs to receive this new updated UHI, which could be done through a new class-2 message from source MN after SN Release Request Acknowledge (after message 5b).
 [image: ]
Figure 3: Inter-MN handover with/without MN initiated SN change procedure

1. [bookmark: _Toc76375893][bookmark: _Toc78975616]Include the UE History Information as an optional Class-2 message from the source MN to the target MN after source SN Release Request Acknowledge in case of non-subscription based solution. 
Information content of SN UE History Information
The secondary node UE history information could, in a similar way as legacy UE history information, be used as input to optimize cell change mechanisms. One example of how the secondary node UE history information can be used for the secondary node is that the secondary node can estimate the UE speed, based on the visited secondary cells and the time spent in them. With that the secondary node UE history information could be used to determine if it is opportune for a UE to be connected to a small cell or not. For example, if the UE is determined to move at high speed, the UE may not be connected to a small cell despite such cell results as the best radio cell at some point in time.
[bookmark: _Ref58245990][bookmark: _Toc58331988][bookmark: _Toc58333778][bookmark: _Toc58334069][bookmark: _Toc58945628][bookmark: _Toc59205366][bookmark: _Toc59217202][bookmark: _Toc59222030][bookmark: _Toc61342870][bookmark: _Toc61431499][bookmark: _Toc61514576][bookmark: _Toc61515727][bookmark: _Toc61517339][bookmark: _Toc70423962][bookmark: _Toc70500839][bookmark: _Toc70588510][bookmark: _Toc70588535][bookmark: _Toc70596111][bookmark: _Toc70596696][bookmark: _Toc70597678][bookmark: _Toc70691227][bookmark: _Toc70968887][bookmark: _Toc71051879][bookmark: _Toc71061005][bookmark: _Toc71189872][bookmark: _Toc71189903][bookmark: _Toc74579073][bookmark: _Toc74581392][bookmark: _Toc75099199][bookmark: _Toc75102218][bookmark: _Toc75105097][bookmark: _Toc75171177][bookmark: _Toc75175924][bookmark: _Toc75181241][bookmark: _Toc75248080][bookmark: _Toc75251850][bookmark: _Toc75333862][bookmark: _Toc75769952][bookmark: _Toc75790191][bookmark: _Toc75867012][bookmark: _Toc76053363][bookmark: _Toc76375734][bookmark: _Toc76465986][bookmark: _Toc76479779][bookmark: _Toc77325406][bookmark: _Toc78293520][bookmark: _Toc78887865][bookmark: _Toc78910260][bookmark: _Toc78975601]The UE history information of secondary node, including PSCell ID, time spent in the PSCell, and the size of the PSCell can be used as input to optimize cell change mechanisms.
[bookmark: _Hlk61339916]In RAN2#113bis, it was agreed that the PSCell mobility history information should include at least PSCell ID (may include CGI or frequency+PCI) and the time UE stayed in each PSCell into PSCell MHI. It was also agreed in RAN3#109-e that the SN UHI would include the time UE stayed in each PSCell. 
[bookmark: _Toc75867013][bookmark: _Toc76053364][bookmark: _Toc76375735][bookmark: _Toc76465987][bookmark: _Toc76479780][bookmark: _Toc77325407][bookmark: _Toc78293521][bookmark: _Toc78887866][bookmark: _Toc78910261][bookmark: _Toc78975602]It was already agreed in RAN3#109-e that SN UE history information will include the time UE stayed in the cell. 
As seen from the above reasoning, the PSCell ID and cell type of the PSCell is important for the optimization. The UE history information should also mirror the mobility history information, and therefore it makes sense to include the same in the UE history information.
1. [bookmark: _Toc78975617][bookmark: _Toc75105115]The SN UE history information of the secondary node should include 
11. [bookmark: _Toc78975618]PSCell ID
11. [bookmark: _Toc78975619]The size of the cell
In addition to the above, the UE history information should also include the amount of time spent with no PSCell to correctly interpret the correlated information. This information can be used to enhance understanding of previous UE choices in terms of DC. For example, A UE may not be connected to SCGs for a certain period as it is moving at a high speed. A node can then use this information to deduce that the UE is travelling too fast to configure a reliable DC connection.
1. [bookmark: _Ref59217442][bookmark: _Toc75105118][bookmark: _Toc78975620]Time spent with no PSCell should be included in the UE history information.
[bookmark: _Hlk70882039]Final solution summary
The final UE history solution presented in our paper for MR-DC and EN-DC scenarios can be summarised as follows. The solution consists of the two options described in the paper. 
· Option A: A subscription based solution to ensure up to date PSCell information.
· Option B: An update of PSCell information at target SN after handover which may lead to suboptimal PSCell selection.
Addition of secondary node with no previous SN:
1. When no SN is configured, the MN collects UE history information. This is legacy UHI that consists of a list of PCell with the relevant information in it. 
2. When a SN is configured, the MN sends this UHI to the new SN. 
3. The SN collects SN UHI that consists of PSCell information.
4. The SN uses this information to prevent ping-pong and perform other optimizations.
5. (Option A) The MN has a subscription to changes in the PSCell and updates the UHI present at MN. This prevents HO delays and suboptimal PSCell selection at the new SN as described in Section 2.3.
6. During release of this SN, it sends the collected SN UHI to the MN in the appropriate messages.
7. The MN correlates the SN UHI with the UHI already present at the MN.
Subsequent additions of secondary node:

1. When no SN is configured, the MN collects UE history information and updates the relevant correlated UHI entries. The MN collects only PCell information leaving the nested PSCell information unchanged.
2. When a SN is configured, the MN sends the complete UHI (with old PSCell information) to the new SN. 
3. The SN extracts the relevant PSCell information from the complete UHI and stores it.
4. The SN collects SN UHI that consists of PSCell information and updates the entries if required.
5. The SN uses this information to prevent ping-pong and perform other optimizations.
6. (Option A) The MN has a subscription to changes in the PSCell and updates the UHI present at MN. This prevents HO delays and suboptimal PSCell selection at the new SN as described in Section 2.3.
7. During release of this SN, it sends the collected SN UHI to the MN in the appropriate messages.
8. The MN correlates the SN UHI with the UHI already present at the MN.
SN change during operation: 
1. MN initiated secondary node change:
a. Steps 1 to 6 of subsequent additions of Secondary node (see above).
b. The MN sends the UHI to the target SN in the addition request. (Option A) This UHI is up-to date with the help of the subscription to PSCell changes.
c. The target SN extracts the relevant PSCell information and makes optimal PSCell selection using this UHI.
d. The target SN begins collecting SN UHI till release or handover.
e. The source SN sends its SN UHI to the MN through release request acknowledgement message
f. The MN correlates the source SN UHI with the UHI already present at the MN.
g. (Option B) If the MN finds discrepancies in the UHI previously sent to the target SN, it notifies the target SN of this through the reconfiguration complete message. 
2. SN initiated secondary node change:
a. Steps 1 to 6 of subsequent additions of Secondary node (see above).
b. The source SN sends the latest SN UHI to the MN through the CHANGE REQUIRED message. 
c. The MN correlates the SN UHI with the UHI already present at the MN.
d. The MN sends the UHI to the target SN in the addition request.
e. The target SN extracts the relevant PSCell information and makes optimal PSCell selection using this UHI.
f. The target SN begins collecting SN UHI till release or handover.
Handover during operation:
1. Inter-master node handover with/without secondary node change:
a. Steps 1 to 6 of subsequent additions of Secondary node (see above).
b. (Proposal 11) The source MN sends an updated correlated UHI to the target MN through an optional message in the case of UHI mismatch. This is avoided in a subscription-based solution.
c. The source MN sends the UHI to the target MN through the handover request message. 
d. The target MN continues collecting (legacy) UHI.
e. The target MN adds the target SN and sends the correlated UHI to it through the addition request.
f. The target SN extracts the relevant PSCell information and makes optimal PSCell selection using this UHI.
g. The target SN begins collecting SN UHI till release or handover.
SN release with no SN addition:
1. SN initiated release:
a. Steps 1 to 6 of subsequent additions of Secondary node (see above).
b. The SN sends the SN UHI to the MN through the Release Required message.
c. The MN correlates the SN UHI with the UHI present at MN.
d. The MN continues collecting (legacy) UHI.
2. MN initiated release:
a. Steps 1 to 6 of subsequent additions of Secondary node (see above).
b. The SN send the SN UHI to the MN through the SN Release Request Acknowledge message.
c. The MN correlates the SN UHI with the UHI present at MN.
d. The MN continues collecting (legacy) UHI.
Changes to Specifications
A text proposal for TS 38.423 is given in Appendix A. Corresponding text proposals for TS 38.413, TS 36.413 and TS 36.423 can be provided.
1. [bookmark: _Toc75105121][bookmark: _Toc78975621]RAN3 to accept the text proposal in Appendix A.
Conclusion
[bookmark: _Hlk12539337]In the above we have made the following observations:
Observation 1	The purpose of UE history information of the secondary node is optimization not limited to avoidance of secondary cell ping-pongs.
Observation 2	Locationinfo IE is a core network feature and not suitable for RAN functionality.
Observation 3	The correlated UE history information is sent from the MN to SN during SN addition as:
a.	The presence of a complete correlated UE history information at the SN during addition will prevent use of outdated information for ping-pong avoidance and other optimizations.
b.	A complete correlated UE history information at SN will avoid information loss when the MN extracts information from the nested UHI structure before SN addition and Handover
Observation 4	The UE history information could be included in the SN reconfiguration complete message in order for the target secondary node to retrieve the same upon MN initiated SN change in the case of a non-subscription-based solution for UE history information correlation. This is to prevent outdated UHI at target SN.
Observation 5	The master node could populate the UE history information with the latest known PSCell changes and include this UE history information in the SN addition request message in order for the target secondary node to retrieve a (possibly incomplete) UE history information already upon addition of the target secondary node. This would however lead to handover delays due to fetching of the latest PSCell information before SN Addition.
Observation 6	The UE history information of secondary node, including PSCell ID, time spent in the PSCell, and the size of the PSCell can be used as input to optimize cell change mechanisms.
Observation 7	It was already agreed in RAN3#109-e that SN UE history information will include the time UE stayed in the cell.

We propose the following:
Proposal 1	The master node is responsible for collection of UE history information when no secondary node is configured. The secondary node is responsible for collection of SN UE history information when one is configured.
Proposal 2	The correlated UE history information should be available in both the master node and the secondary node.
Proposal 3	The master node should have the possibility to subscribe for information on any PSCell changes from the secondary node.
Proposal 4	Add a flag indicating subscription of PSCell changes to the SN addition request and SN modification request messages sent from the master node to the secondary node.
Proposal 5	RAN3 to discuss and conclude on one of the two options to a) Introduce a new optional IE PSCell change information containing Global Cell ID of the new PSCell and cause value in the SN modification required message.  b) Introduce a dedicated, mandatory class 2 procedure message PSCELL CHANGE INFORMATION including the Global Cell ID of the new PSCell. for signaling the PSCell changes to the master node subscribing for such information.
Proposal 6	Correlation of MN UHI and SN UHI is realized via a nested structure, where PSCell information is listed within the related PCell information.
Proposal 7	Only SN UE history information is sent from the SN to the MN, not the complete correlated UE history information.
Proposal 8	Include the UE History Information in the SN addition messages S-NODE ADDITION REQUEST and SGNB ADDITION REQUEST.
Proposal 9	The SN UE history information is sent from MN to SN through the following messages
a.	SN change required messages S-NODE CHANGE REQUIRED and SGNB CHANGE REQUIRED.
b.	SN release request acknowledge messages S-NODE RELEASE REQUEST ACKNOWLEDGE and SGNB RELEASE REQUEST ACKNOWLEDGE.
c.	the SN release required messages, S-NODE RELEASE REQUIRED, and SGNB RELEASE REQUIRED.
Proposal 10	Include the UE History Information as an optional IE in the SN reconfiguration complete messages S-NODE RECONFIGURATION COMPLETE and SGNB RECONFIGURATION COMPLETE in the case of a non-subscription based solution.
Proposal 11	Include the UE History Information as an optional Class-2 message from the source MN to the target MN after source SN Release Request Acknowledge in case of non-subscription based solution.
Proposal 12	The SN UE history information of the secondary node should include
a.	PSCell ID
b.	The size of the cell
Proposal 13	Time spent with no PSCell should be included in the UE history information.
Proposal 14	RAN3 to accept the text proposal in Appendix A.
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The purpose of the S-NG-RAN node Addition Preparation procedure is to request the S-NG-RAN node to allocate resources for dual connectivity operation for a specific UE.
The procedure uses UE-associated signalling.
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Figure 8.3.1.2-1: S-NG-RAN node Addition Preparation, successful operation
The M-NG-RAN node initiates the procedure by sending the S-NODE ADDITION REQUEST message to the S-NG-RAN node.
When the M-NG-RAN node sends the S-NODE ADDITION REQUEST message, it shall start the timer TXnDCprep.
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].
The S-NG-RAN node shall choose the ciphering algorithm based on the information in the UE Security Capabilities IE and locally configured priority list of AS encryption algorithms and apply the key indicated in the S-NG-RAN node Security Key IE as specified in TS 33.501 [28].
If the TSC Traffic Characteristics IE is included for a QoS flow in the S-NODE ADDITION 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].
If the Additional QoS Flow Information IE is included for a QoS flow in the S-NODE ADDITION 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].
For each PDU session, if the Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE contained in the PDU Session Resources To Be Added List 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 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 Setup 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 DRBs to which non-GBR QoS flows of the PDU session are mapped with MCG resources.
For each PDU session, if the Common Network Instance IE is included in the PDU Session Resource Setup Info – SN terminated IE contained in the PDU Session Resources To Be Added List IE, the S-NG-RAN node shall, if supported, use it when selecting transport network resource as specified in TS 23.501 [7].
Redundant transmission:
-	For each PDU session, if the Redundant UL NG-U UP TNL Information at UPF IE is included in the PDU Session Resource Setup Info – SN terminated IE, the S-NG-RAN node shall, if supported, use it as the uplink termination point for the user plane data for this PDU session for the redundant transmission and it shall include the Redundant DL NG-U UP TNL Information at NG-RAN IE in the PDU Session Resource Setup Response Info – SN terminated IE as described in TS 23.501 [9].
-	For each PDU session, if the Redundant Common Network Instance IE is included in the PDU Session Resource Setup 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 for which the Redundant QoS Flow Indicator IE is include in QoS Flows To Be Setup List IE contained in the S-NODE ADDITION 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 ADDITION REQUEST message, the S-NODE-RAN node shall, if supported, store the received information in the UE context and setup the redundant user plane resources for the concerned PDU session, as specified in TS 23.501 [7].
-	For each PDU session resource successfully setup for which the Redundant PDU Session Information IE is included in the S-NODE ADDITION 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 ADDITION REQUEST ACKNOWLEDGE message.
If the S-NODE ADDITION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.
If the S-NODE ADDITION REQUEST message contains the Expected UE Behaviour IE, the S-NG-RAN node shall, if supported, store this information and may use it to optimize resource allocation.
If the S-NODE ADDITION REQUEST message contains the Mobility Restriction List IE, the S-NG-RAN node, if supported, shall store this information and use it to select an appropriate SCG.
If the S-NODE ADDITION 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-NG-RAN node is a gNB and the S-NODE ADDITION REQUEST message contains the PCell ID IE, the S-NG-RAN node shall search for the target NR cell among the NR neighbour cells of the PCell indicated, as specified in the TS 37.340 [8].
If the S-NODE ADDITION 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 ADDITION 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. 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 ADDITION 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.
If the S-NODE ADDITION REQUEST message contains the QoS Flow Mapping Indication IE, the S-NG-RAN node may take it into account that only the uplink or downlink QoS flow is mapped to the DRB. 
[bookmark: _Hlk534060231]For each bearer for which allocation of the PDCP entity is requested at the S-NG-RAN node:
-	the M-NG-RAN node may propose to apply forwarding of downlink data by including the DL Forwarding IE within PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION 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 ADDITION 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 indicates it request data forwarding of uplink packets to be performed for that bearer.
-	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 ADDTION 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.
For each bearer for which the PDCP entity is at the M-NG-RAN node:
-	the M-NG-RAN node shall include the RLC mode IE for each bearer in the DRBs To Be Setup List IE within the PDU Session Resource Setup Info – MN terminated IE of the S-NODE ADDTION REQUEST message to indicate the RLC mode has been configured at the M-NG-RAN node, so that the S-NG-RAN node shall configure the same RLC mode for this MN terminated split bearer.
The M-NG-RAN node may also 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 of the S-NODE ADDITION 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 of the S-NODE ADDITION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding.
If the Masked IMEISV IE is contained in the S-NODE ADDITION REQUEST message the S-NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
If the UE Radio Capability ID IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [7] and TS 23.502 [13].
The S-NG-RAN node shall report to the M-NG-RAN node, in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the result for all the requested PDU session resources in the following way:
-	A list of PDU session resources which are successfully established shall be included in the PDU Session Resources Admitted To Be Added List IE.
-	A list of PDU session resources which failed to be established shall be included in the PDU Session Resources Not Admitted List IE.
Upon reception of the S-NODE ADDITION REQUEST ACKNOWLEDGE message the M-NG-RAN node shall stop the timer TXnDCprep.
If the S-NODE ADDITION 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.
The S-NG-RAN node may include for each bearer in the DRBs To Be Setup List IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message the PDCP SN Length IE to indicate the PDCP SN length for that DRB.
If the S-NG-RAN node UE XnAP ID IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information and use it as defined in TS 37.340 [8].
If the S-NODE ADDITION REQUEST message contains the PDCP SN Length 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 S-NODE ADDITION REQUEST message contains the SN Addition Trigger Indication IE, the S-NG-RAN node shall include the RRC config indication IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message to inform the M-NG-RAN node if the S-NG-RAN node applied full or delta configuration, as specified in TS 37.340 [8].
[bookmark: _Hlk528073448]If the S-NODE ADDITION 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 ADDITION 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.
[bookmark: _Hlk4425499]If the Security Result IE is included in the PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION 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 ADDITION 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 ADDITION 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 ADDITION REQUEST ACKNOWLEDGE, the M-NG-RAN node shall store the included information so that it may be transferred towards the AMF.
If the Default DRB Allowed IE is included in the PDU Session Resource Setup Info – SN terminated IE of the S-NODE ADDITION REQUEST message and set to "true", the S-NG-RAN node may configure the default DRB for the PDU session.
If the S-NODE ADDITION 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 Trace Activation IE has previously been received for this UE, it shall be included in the S-NODE ADDITION REQUEST message. If the Trace Activation IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [23].
If the Requested Fast MCG recovery via SRB3 IE set to "true" is included in the S-NODE ADDITION REQUEST message and the S-NG-RAN node decides to configure fast MCG link recovery via SRB3 as specified in TS 37.340 [8], the S-NG-RAN shall, if supported, include the Available fast MCG recovery via SRB3 IE set to "true" in the S-NODE ADDITION REQUEST ACKNOWLEDGE message.
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 of the PDU Session Resource Setup 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 of the PDU Session Resource Setup 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 established 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, the S-NG-RAN node shall store this information, and, 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, the S-NG-RAN node shall store this information, and, 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 of the PDU Session Resource Setup 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 of the PDU Session Resource Setup Response Info – SN terminated IE, the M-NG-RAN node shall, if supported, use it for RAN part delay reporting.
If the S-NODE ADDITION REQUEST message contains the PSCell change subscription IE, the S-NG-RAN node shall, if supported, signal the Global Cell ID of the new PSCell upon each PSCell change, to the M-NG-RAN node.
At reception of the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall start collecting the information defined as mandatory in the SN UE History Information IE and shall, if supported, start collecting the information defined as optional in the SN UE History Information IE, and continue for as long as the UE stays in one of its cells.
Interactions with the S-NG-RAN node Reconfiguration Completion procedure:
If the S-NG-RAN node admits at least one PDU session resource, the S-NG-RAN node shall start the timer TXnDCoverall when sending the S-NODE ADDITION REQUEST ACKNOWLEDGE message to the M-NG-RAN node. The reception of the S-NODE RECONFIGURATION COMPLETE message shall stop the timer TXnDCoverall.
Interaction with the Activity Notification procedure
Upon receiving an S-NODE ADDITION 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 Activation Notification procedures according to the requested notification level.
…
[bookmark: _Toc20955089][bookmark: _Toc29991276][bookmark: _Toc36555676][bookmark: _Toc44497354][bookmark: _Toc45107742][bookmark: _Toc45901362][bookmark: _Toc51850441][bookmark: _Toc56693444][bookmark: _Toc64446987][bookmark: _Toc66286481]8.3.2	S-NG-RAN node Reconfiguration Completion
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The purpose of the S-NG-RAN node Reconfiguration Completion procedure is to provide information to the S-NG-RAN node whether the requested configuration was successfully applied by the UE.
The procedure uses UE-associated signalling.
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Figure 8.3.2.2-1: S-NG-RAN node Reconfiguration Complete procedure, successful operation.
The M-NG-RAN node initiates the procedure by sending the S-NODE RECONFIGURATION COMPLETE message to the S-NG-RAN node.
The S-NODE RECONFIGURATION COMPLETE message may contain information that
-	either the UE has successfully applied the configuration requested by the S-NG-RAN node. The M-NG-RAN node may also provide configuration information in the M-NG-RAN node to S-NG-RAN node Container IE.
-	or the configuration requested by the S-NG-RAN node has been rejected. The M-NG-RAN node shall provide information with sufficient precision in the included Cause IE to enable the S-NG-RAN node to know the reason for an unsuccessful reconfiguration. The M-NG-RAN node may also provide configuration information in the M-NG-RAN node to S-NG-RAN node Container IE.
Upon reception of the S-NODE RECONFIGURATION COMPLETE message the S-NG-RAN node shall stop the timer TXnDCoverall.
If the S-NODE RECONFIGURATION COMPLETE message contains the UE History Information IE, the S-NG-RAN node shall replace the UE History Information received in the S-NODE ADDITION REQUEST, and shall, if supported, continue collecting the information defined in the SN UE History Information IE, for as long as the UE stays in one of its cells.
…
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This procedure is used to enable an M-NG-RAN node to request an S-NG-RAN node to either modify the UE context at the S-NG-RAN node or to query the current SCG configuration for supporting delta signalling in M-NG-RAN node initiated S-NG-RAN node change, or to provide the S-RLF-related information to the S-NG-RAN node.
The procedure uses UE-associated signalling.
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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-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. 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].
-	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 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 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, 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, 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 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.
If the S-NODE MODIFICATION REQUEST message contains the PSCell change subscription IE, the S-NG-RAN node shall, if supported, signal the Global Cell ID of the new PSCell upon each PSCell change, to the M-NG-RAN node.
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. The reception of the S-NG-RAN node RECONFIGURATION COMPLETE message shall stop the timer TXnDCoverall.
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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This procedure is used by the S-NG-RAN node to trigger the change of the S-NG-RAN node.
The procedure uses UE-associated signalling.
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Figure 8.3.5.2-1: S-NG-RAN node initiated S-NG-RAN node Change, successful operation.
The S-NG-RAN node initiates the procedure by sending the S-NODE CHANGE REQUIRED message to the M-NG-RAN node including the Target S-NG-RAN node ID IE. When the S-NG-RAN node sends the S-NODE CHANGE REQUIRED message, it shall start the timer TXnDCoverall.
The S-NODE CHANGE REQUIRED message may contain
-	the S-NG-RAN node to S-NG-RAN node Container IE.
If the M-NG-RAN node is able to perform the change requested by the S-NG-RAN node, the M-NG-RAN node shall send the S-NODE CHANGE CONFIRM message to the S-NG-RAN node. For DRBs configured with the PDCP entity in the S-NG-RAN node, the M-NG-RAN node may include data forwarding related information in the Data Forwarding Info from target NG-RAN node IE.
At reception of the S-NODE CHANGE REQUIRED message, the M-NG-RAN node shall use the information to update UE History Information IE with PSCell history, continue collecting the information defined as mandatory in the UE History Information IE and shall, if supported, continue collecting the information defined as optional in the SN UE History Information IE, and continue for as long as the UE stays in one of its cells.
If the S-NODE CHANGE CONFIRM message includes the DRB IDs taken into use IE, the S-NG-RAN node shall, if applicable, act as specified in TS 37.340 [8].
The S-NG-RAN node may start data forwarding and stop providing user data to the UE and shall stop the timer TXnDCoverall upon reception of the S-NODE CHANGE CONFIRM message.
…
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The M-NG-RAN node initiated S-NG-RAN node Release procedure is triggered by the M-NG-RAN node to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.
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Figure 8.3.6.2-1: M-NG-RAN node initiated S-NG-RAN node Release, successful operation
The M-NG-RAN node initiates the procedure by sending the S-NODE RELEASE REQUEST message. Upon reception of the S-NODE RELEASE REQUEST message the S-NG-RAN node shall stop providing user data to the UE.
The S-NG-RAN node UE XnAP ID IE shall be included if it has been obtained from the S-NG-RAN node. The M-NG-RAN node shall provide appropriate information within the Cause IE. The M-NG-RAN node may also provide appropriate information per PDU session resource within the Cause IE of the PDU Session Resources To Be Released List IE.
Upon reception of the S-NODE RELEASE REQUEST message containing UE Context Kept Indicator IE set to "True", the S-NG-RAN node shall, if supported, only initiate the release of the resources related to the UE-associated signalling connection between the M-NG-RAN node and the S-NG-RAN node.
If the S-NG-RAN node confirms the request to release S-NG-RAN node resources, it shall send the S-NODE RELEASE REQUEST ACKNOWLEDGE message to the M-NG-RAN node.
If the S-NODE RELEASE REQUEST message contains a 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 S-NODE RELEASE REQUEST ACKNOWLEDGE message. The RLC Mode IE indicates the RLC mode used in the S-NG-RAN node for the DRB.
[bookmark: _Hlk71187630]At reception of the S-NODE RELEASE REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall continue collecting the information defined as mandatory in the UE History Information IE and shall, if supported, continue collecting the information defined as optional in the UE History Information IE, and continue for as long as the UE stays in one of its cells. At reception of the S-NODE RELEASE REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall use the information to update UE History Information IE with PSCell history. 
Interaction with the Xn-U Address Indication procedure
If the S-NG-RAN node provides data forwarding related information in the S-NODE RELEASE REQUEST ACKNOWLEDGE message for QoS flows mapped to DRBs configured with an SN terminated bearer option in the PDU Sessions To Be Released List - SN terminated IE, 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].
Interaction with the SN Status Transfer procedure
If the UE Context Kept Indicator IE set to "True" and the DRBs transferred to MN IE are included in the S-NODE RELEASE REQUEST message, the S-NG-RAN node shall, if supported, provide the uplink/downlink PDCP SN and HFN status for the listed DRBs, as specified in TS 37.340 [8].
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This procedure is triggered by the S-NG-RAN node to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.
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Figure 8.3.7.2-1: S-NG-RAN node initiated S-NG-RAN node Release, successful operation.
The S-NG-RAN node initiates the procedure by sending the S-NODE RELEASE REQUIRED message to the M-NG-RAN node.
Upon reception of the S-NODE RELEASE REQUIRED message, the M-NG-RAN node replies with the S-NODE RELEASE CONFIRM message.
For each SN-terminated PDU session resource, the M-NG-RAN node may include the DL Forwarding UP Address IE and the UL Forwarding UP Address IE within the PDU Session Resources To Be Released Item IE to indicate that it requests data forwarding of uplink and downlink packets to be performed for that bearer.
The S-NG-RAN node may start data forwarding and stop providing user data to the UE upon reception of the S-NODE RELEASE CONFIRM message,
If the S-NODE RELEASE REQUIRED message contains an PDU session resource to be released which is configured with the SCG bearer option within the PDU sessions to be released List – SN terminated IE, the S-NG-RAN node shall include the RLC Mode IE within the DRBs To Be Released List IE in the PDU Session to be released List – SN terminated IE in the S-NODE RELEASE REQUIRED message. The RLC Mode IE indicates the RLC mode used in the S-NG-RAN node for the DRB.
If the S-NODE RELEASE CONFIRM message includes the DRB IDs taken into use IE, the S-NG-RAN node shall, if applicable, act as specified in TS 37.340 [8].
If the S-NG-RAN node to M-NG-RAN node Container IE is included in the S-NODE RELEASE REQUIRED message, the M-NG-RAN node may use the contained information to apply delta configuration.
At reception of the S-NODE RELEASE REQUIRED message, the M-NG-RAN node shall use the information to update UE History Information IE with PSCell history, continue collecting the information defined as mandatory in the UE History Information IE and shall, if supported, continue collecting the information defined as optional in the UE History Information IE, and continue for as long as the UE stays in one of its cells. 
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This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation of resources for dual connectivity operation for a specific UE.
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

	UE Security Capabilities
	M
	
	9.2.3.49
	
	YES
	reject

	S-NG-RAN node Security Key
	M
	
	9.2.3.51
	
	YES
	reject

	S-NG-RAN node UE Aggregate Maximum Bit Rate
	M
	
	UE Aggregate Maximum Bit Rate
9.2.3.17
	The UE Aggregate Maximum Bit Rate is split into M-NG-RAN node UE Aggregate Maximum Bit Rate and S-NG-RAN node UE Aggregate Maximum Bit Rate which are enforced by M-NG-RAN node and S-NG-RAN node respectively.
	YES
	reject

	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

	Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	YES
	reject

	PDU Session Resources To Be Added List
	
	1
	
	
	YES
	reject

	>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 8.3.1.4 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
	
	–
	

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

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

	Expected UE Behaviour
	O
	
	9.2.3.81
	
	YES
	ignore

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

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

	Desired Activity Notification Level
	O
	
	9.2.3.77
	
	YES
	ignore

	Available DRB Ids
	C-ifSNterminated
	
	DRB List
9.2.1.29
	Indicates the 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

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	NE-DC TDM Pattern
	O
	
	9.2.2.38
	
	YES
	ignore

	SN Addition Trigger Indication
	O
	
	ENUMERATED (SN change, inter-MN HO, intra-MN HO, ...)
	This IE indicates the trigger for S-NG-RAN node Addition Preparation procedure
	YES
	reject

	Trace Activation
	O
	
	9.2.3.55
	
	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

	UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	[bookmark: _Hlk70670116]PSCell change subscription
	O
	
	ENUMERATED (start, ...)
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256



	Condition
	Explanation

	ifSNterminated
	This IE shall be present if there is at least one PDU Session Resource Setup Info – SN terminated in the PDU Session Resources To Be Added List IE.



…
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This message is sent by the M-NG-RAN node to the S-NG-RAN node to indicate whether the configuration requested by the S-NG-RAN node was applied by the UE.
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

	Response Information
	M
	
	
	
	YES
	ignore

	>CHOICE Response Type
	M
	
	
	
	–
	

	>>Configuration successfully applied
	
	
	
	
	–
	

	>>>M-NG-RAN node to S-NG-RAN node Container 
	O
	
	OCTET STRING
	Includes the RRCReconfigurationComplete message as defined in subclause 6.2.2 of TS 38.331 [10] or the RRCConnectionReconfigurationComplete message as defined in subclause 6.2.2 of TS 36.331 [14].
	–
	

	>>Configuration rejected by the M-NG-RAN node
	
	
	
	
	–
	

	>>>Cause
	M
	
	9.2.3.2
	
	–
	

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

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore



…
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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 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 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

	PSCell change subscription
	O
	
	ENUMERATED (start, ...)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256
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This message is sent by the S-NG-RAN node to the M-NG-RAN node to trigger the change of the S-NG-RAN node.
Direction: S-NG-RAN node  M-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

	Target S-NG-RAN node ID
	M
	
	Global NG-RAN Node ID
9.2.2.3
	
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	PDU Session SN Change Required List
	
	0..1
	
	
	YES
	ignore

	>PDU Session SN Change Required Item
	
	1 .. <maxnoofPDUsessions>
	
	NOTE: If the 
PDU Session Resource Change Required Info – SN terminated IE 
is not present in a PDU Session SN Change Required Item IE, abnormal conditions as specified in clause 8.3.5.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Change Required Info – SN terminated
	O
	
	9.2.1.18
	
	–
	

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

	SN UE History Information
	M
	
	9.2.3.X 
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256



…
[bookmark: _Toc20955206][bookmark: _Toc29991401][bookmark: _Toc36555801][bookmark: _Toc44497511][bookmark: _Toc45107899][bookmark: _Toc45901519][bookmark: _Toc51850598][bookmark: _Toc56693601][bookmark: _Toc64447144][bookmark: _Toc66286638]9.1.2.15	S-NODE RELEASE REQUEST ACKNOWLEDGE
This message is sent by the S-NG-RAN node to the M-NG-RAN node to confirm the request to release S-NG-RAN node resources.
Direction: S-NG-RAN node  M-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
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU sessions To Be Released List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources To Be Released List – SN terminated
	O
	
	PDU Session List with data forwarding request info
9.2.1.24
	
	–
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	SN UE History Information
	M
	
	9.2.3.X
	
	YES
	ignore



…
[bookmark: _Toc20955208][bookmark: _Toc29991403][bookmark: _Toc36555803][bookmark: _Toc44497513][bookmark: _Toc45107901][bookmark: _Toc45901521][bookmark: _Toc51850600][bookmark: _Toc56693603][bookmark: _Toc64447146][bookmark: _Toc66286640]9.1.2.17	S-NODE RELEASE REQUIRED
This message is sent by the S-NG-RAN node to request the release of all resources for a specific UE at the S-NG-RAN node.
Direction: S-NG-RAN node  M-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

	PDU sessions To Be Released
	
	0..1
	
	
	YES
	ignore

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

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

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

	SN UE History Information
	M
	
	9.2.3.X 
	
	YES
	ignore



…
[bookmark: _Toc51850810][bookmark: _Toc45901729][bookmark: _Toc45108109][bookmark: _Toc44497722][bookmark: _Toc36555977][bookmark: _Toc29991576][bookmark: _Toc20955373]9.2.3.64	UE History Information
The UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell. The overall mechanism is described in TS 36.300 [12].
NOTE:	The definition of this IE is aligned with the definition of the UE History Information IE in TS 38.413 [5].
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Last Visited Cell List
	
	1..<maxnoofCellsinUEHistoryInfo>
	
	Most recent information is added to the top of this list
	-
	

	>Last Visited Cell Information
	M
	
	9.2.3.65
	
	-
	

	>Last Visited Secondary Cell List 
	
	0..<maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells.
	YES
	ignore

	>>Last Visited Secondary Cell Information
	M
	
	Content of this IE is FFS
	The PSCell related information.
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellsinUEHistoryInfo
	Maximum number of last visited cell information records that can be reported in the IE. Value is 16.

	maxnoofSecondaryCellsPerPrimaryCellInUEHistoryInfo
	Maximum no. of cells in the Last Visited Secondary Cell List. Value is FFS.



[bookmark: _Toc51850811][bookmark: _Toc45901730][bookmark: _Toc45108110][bookmark: _Toc44497723][bookmark: _Toc36555978][bookmark: _Toc29991577][bookmark: _Toc20955374]9.2.3.65	Last Visited Cell Information
The Last Visited Cell Information may contain cell specific information.
	[bookmark: _Hlk71059962]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Last Visited Cell Information
	M
	
	
	
	-
	

	>NG-RAN Cell
	
	
	
	
	-
	

	>>Last Visited NG-RAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [5].
	-
	

	>E-UTRAN Cell
	
	
	
	
	-
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [31].
	-
	

	>UTRAN Cell
	
	
	
	
	-
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [32].
	-
	

	>GERAN Cell
	
	
	
	
	-
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [31].
	-
	

	>No Secondary Cell
	
	
	
	
	YES
	ignore

	>>No Secondary Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [5].	Comment by Author: This IE in 38.413 will contain Time with no Secondary Cell as mandatory, and Time with no Secondary Cell Enhanced Granularity as optional.
	YES
	ignore



…
9.2.3.X SN UE History Information
The SN UE History Information IE contains information about the cells served by the secondary node in an active state.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Last Visited Secondary Cell List 
	
	0..<maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells.
	YES
	ignore

	>Last Visited Secondary Cell Information
	M
	
	Content of this IE is FFS
	The PSCell related information.
	YES
	ignore



	Range bound
	Explanation

	maxnoofSecondaryCellsPerPrimaryCellInUEHistoryInfo
	Maximum no. of cells in the Last Visited Secondary Cell List. Value is FFS.
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