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1. Introduction
The UE History Information in MR-DC was discussed during the last meetings. RAN3 has the following agreements.
Enhancement of UE History Information for Secondary Node applies to all MR-DC scenario
UE history information of secondary node includes: PSCell list, time UE stayed in the cell
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
UE History Information (UHI) of SN does not include HO Cause 
Wait for RAN2 agreements before discussing UE History Information from UE
Enhancement of UE History Information for Secondary Node does not apply to LTE DC scenarios
Include SN UHI in the SN addition and change messages (modification FFS); information flow in both directions is not precluded at this stage
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.
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 
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.
WA: 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

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Procedures for collecting the SN UHI
In the last meetings, RAN3 has the following work assumption:
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 
In the case of inter-MN handover with/without SN change in MR-DC, the source MN will send the SN modification request message to query the SCG configuration before the handover in order the target MN or SN can perform the delta configuration for the SCG or SN terminated bearer configuration. Therefore RAN3 has agreed that the query from the source MN will not delay HO. Therefore we think the source MN also can query the SN UHI before the handover. RAN3 can take this solution as the baseline.
If most of companies think the query from the source MN will delay HO, we think the source MN can send the SN UHI to the target MN after receiving the SN UHI from the source SN in the SN release request acknowledge message.
In the case of MN initiated SN change, we think the solution is the same. The MN can query the SN UHI in the SN modification request message. If most of companies think it will delay HO, the MN can send the SN UHI to the target SN after receiving the SN UHI from the source SN in the SN release request acknowledge message.
SN is responsible for collecting the SN UHI.
The baseline is that the MN can query the SN UHI in the SN modification request message. RAN3 can consider the following enhancement: after the SN release procedure, 
· in the inter-MN handover case, the source MN sends the SN UHI to the target MN 
· the MN sends the SN UHI to the target SN in the MN initiated SN change case
In the last meeting, RAN3 has the following agreements:
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 our understanding, the MN can perform the correlation between MN UHI and SN UHI based on the stay time for each PSCell. One important factor to make this correlation possible is that both nodes use the same understanding for the start and stop time of a connection. Hence, the stay times involving X2 signalling shall be based on Xn signalling events, i.e. PScell addition/release rather than UE states. In Figure 1, we give an example about how to know the starting time of each PSCell and how to correlate the PCell with PSCell.
MN
SN
SN records the PSCell history
SN Addition Request
SN Release Request
SN Release Request Acknowledge including SN UHI{(PSCell1;Time UE stayed T1);(PSCell2: Time UE stayed T2);(PSCell3:Time UE stayed T3)}
The MN can know the starting time of each PSCell based on the starting time(t1) of SN addition request, the starting time of SN release request and the SN UHI:
Starting time of PSCell 1: t1
Starting time of PSCell 2: t1+T1
Starting time of PSCell 3: t1+T1+T2
Then the MN can know which PCell(s) each PSCell is correlated with based on the starting time of each PCell/PSCell
Time
t1
t2
Starting time of PCell 1
Starting time of PCell 2
Starting time of PCell 3
Starting time of PSCell 1(t1)
Starting time of PSCell 2
Starting time of PSCell 3
t2
The PSCell 1 is correlated with the PCell 1&2
The PSCell 2 is correlated with the PCell 2
The PSCell 3 is correlated with the PCell 2&3
Time

 Figure 1 Example of how to know the starting time of each PSCell
MN is responsible for correlating the SN UHI with the MN UHI
In the last meeting, RAN3 has the following work assumptions:
WA: 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
In the following, we will analyse which messages need to be enhanced for all the MR-DC procedures.
SN release procedure
As discussed in the above, the SN is responsible for collecting the SN UHI and the MN is responsible for collecting the SN UHI with the MN UHI. Therefore the SN need send the SN UHI to the MN.
 MN
SN
SN records the PSCell history
SN Release Request
SN Release Request Acknowledge including SN UHI
SN Release Required including SN UHI
SN Release Confirm
MN initiate SN release
SN initiate SN release

Figure 2 SN UHI in SN release procedure
In SN release procedure, add the SN UHI in SN release request acknowledge and SN release required message

Inter-MN handover with/without SN change
In this case, the network configures the MR-DC before the handover. The source SN has collected the SN UHI before the handover. Therefore the source SN need send the SN UHI to the source MN and then the source MN sends the SN UHI/MN UHI to the target MN. After receiving the SN UHI/MN UHI, the target MN need send them to the target SN. Also if some companies have concerns on the delay, RAN3 can introduce one new message to inform the target MN of the SN UHI after the source MN receives the SN UHI in the SN release request acknowledge message.
As discussed in the above, we propose the following procedure for this case.
S-MN
S-SN
SN records the PSCell history
SN Modification Request
SN Modification Request Ackowledge including SN UHI
T-SN
M-MN
Handover Request including SN UHI
SN Addition  Request including SN UHI
SN Addition Request Ackowledge 
SN Addition  Request 
SN Addition Request Ackowledge 
Handover Request 
Handover Request Acknowledge
Handover Request Acknowledge
SN Release Request
SN Release Request Acknowledge including SN UHI
New message including SN UHI
New message including SN UHI
Baseline
Enhancement

Figure 3 SN UHI in inter-MN handover with/without SN change
In the inter-MN handover with/without SN change procedure, add the SN UHI in SN modification request acknowledge message, Handover request message and SN addition request  message
In the inter-MN handover with/without SN change procedure, consider the following enhancement: add the SN UHI in SN Release request acknowledge message and introduce one new message to inform the target MN/SN of the SN UHI

SN change procedure
For the MN initiated SN change, we think we can use the same solution in inter-MN handover with/without SN change. The procedure is shown as following.
MN
S-SN
SN records the PSCell history
SN Modification Request
SN Modification Request Ackowledge including SN UHI
T-SN
SN addition Request including SN UHI
SN addition Request
SN addition Request Acknowledge
SN addition Request Acknowledge

SN Release Request
SN Release Request Acknowledge including SN UHI
New message including SN UHI
Baseline
Enhancement

 Figure 4 SN UHI in MN initiated SN change procedure
In the MN initiated SN change procedure, add the SN UHI in SN modification request acknowledge message and in SN addition request  message
In the MN initiated SN change procedure, consider the following enhancement: add the SN UHI in SN Release request acknowledge message and introduce one new message to inform the target SN of the SN UHI
For the SN initiated SN change, the SN can include the SN UHI in the SN change required message and then the MN sends the SN UHI/MN UHI to the target SN.
MN
S-SN
SN records the PSCell history
SN Change Required including SN UHI
T-SN
SN addition Request including SN UHI
SN addition Request Acknowledge
SN Change Confirm


Figure 5 SN UHI in SN initiated change procedure
In SN initiated SN change procedure, add the SN UHI in SN change required message and SN addition request message

SN addition procedure
After the network configures the MR-DC, the network may release the SN due to some reasons (e.g. the coverage of SN is discontinuous).  When the network configures the new SN after a while, the MN can also provide the previous SN UHI to the SN so that the SN can use it to estimate UE mobility state. Therefore we think the MN can send the SN UHI to the SN in the SN addition procedure.
MN
SN
MN receives the SN UHI from other nodes records the PSCell history
SN addition Request including SN UHI
SN addition Request Acknowledge


Figure 6  SN UHI in SN Addition procedure

In the SN addition procedure, add the SN UHI in SN addition request  message

MN to eNB/gNB change
In this case, the source SN collects the SN UHI before the handover.  In our understanding, after the handover, the target eNB/gNB may configure the MR-DC. Therefore the SN UHI before the handover should be transmitted to the target eNB/gNB. Like the SN change procedure, the source MN can get the SN UHI via the SN modification procedure. 
S-MN
S-SN
SN records the PSCell history
SN Modification Request
T-node
Handover Request including SN UHI
Handover Request Acknowledge
SN Modification Request Acknowledge including SN UHI

Baseline
Enhancement
SN Release Request
Handover Request 
Handover Request Acknowledge
SN Release Request Acknowledge including SN UHI
 
New message including SN UHI

Figure 7 SN UHI in MN to eNB/gNB change
In the MN to eNB/gNB change procedure, add the SN UHI in SN modification request acknowledge message, handover request message
In the MN to eNB/gNB change procedure, consider the following enhancement: add the SN UHI in SN Release request acknowledge message and introduce one new message to inform the target node of the SN UHI
eNB/gNB to MN change 
In this case, before the handover, the source eNB/gNB may collect the SN UHI from the previous SN or MN. In our understanding, the target MN or SN may use the previous SN UHI to estimate the UE mobility state. Therefore the source eNB/gNB can include the SN UHI in the handover request, and the target MN can send the SN UHI to the target SN.
S-node
T-SN
S-node receives the SN UHI from other nodes
T-MN
Handover Request including SN UHI
Handover Request Acknowledge
SN Addition Request including SN UHI
SN Addition Request Acknowledge

Figure 8 SN UHI in eNB/gNB to MN change
In the eNB/gNB to MN change procedure, add the SN UHI in handover request message and SN addition request message
MN initiated SN modification
In our understanding, the MN only use the SN UHI in the SN change case. Therefore the MN does not need to know the SN UHI in MN initiated SN modification.
2.2 What information needs to be transferred
The question is both what information needs to be transmitted (SN/MN UHI) and in what format (separate/single IE). So we start by looking at the information that is required.
1. MN->SN: SN UHI and MN UHI
It seems clear that the SN should at least get the SN UHI. Some companies argue that the SN would also benefit from having the MN UHI. Although we do not see the immediate benefit, we believe it is not problematic including it. Hence we can agree to send both SN and MN UHI to the SN.
2. SN->MN: SN UHI only
Next part is the information from the SN. Here, we see no point in providing the MN history back to the MN. The MN may for example have updated the PCell. Hence it is enough if the SN only sends the collected SN UHI back to the MN.
3. MN->MN SN UHI and MN UHI
Finally we look at the information delivered from one MN to another MN. In this case, it is clear that both MN and SN UHI is needed. Note also that this should be supported also for NG.
For (1) and (3) it does not matter whether we send a single IE or two different. It may however be beneficial to only perform the correlation once. Also if we use two IEs, the sender need include one addition information to correlate these two information (e.g. the absolute time of starting time of each cell).  Hence it may be preferable to signal a single IE containing both MN and SN UHI, i.e. adding the SN UHI in the legacy UHI.
For (2) there is no point in sending the MN history. Hence, we should send a single IE with SN UHI.
We propose to define a new SN UHI and add this to the legacy UHI per visited PCell
We propose to define a new SN UHI (same as above) and send this from SN to MN


2.4	Time spent without SCG
In previous discussion, we have explained how the stay time can be used for correlating the information. But the question happens if there is no PSCell. It was discussed that it would at least be important to add an indicator in the SN UHI since the SN receiving the UHI would not be able to understand history. Consider the following two example sequences: 
	Example 1
	
	Example 2

	PCell
	Stay time
	PSCell
	Stay time
	
	PCell
	Stay time
	PSCell
	Stay time

	1
	250
	3
	10
	
	1
	151
	3
	10

	
	
	4
	10
	
	
	
	4
	10

	
	
	-
	100
	
	
	
	-
	1

	
	
	3
	10
	
	
	
	3
	10

	
	
	4
	10
	
	
	
	4
	10

	
	
	-
	100
	
	
	
	-
	100

	
	
	5
	10
	
	
	
	5
	10



In example 1, the stay time without PSCell is quite large, i.e. large enough to not consider the sequence as a ping pong, whereas in the other example the situation is the opposite.
If we instead go for an indicator, this prevents any analysis for this kind of scenario.
There are of course other possible solutions, e.g. to insert a new entry for the PCell when adding a PSCell again, and using the total PCell stay time to calculate the time without PSCell, as illustrated below 
	Example 1
	
	Example 2

	PCell
	Stay time
	PSCell
	Stay time
	
	PCell
	Stay time
	PSCell
	Stay time

	1
	120
	3
	10
	
	1
	21
	3
	10

	
	
	4
	10
	
	
	
	4
	10

	
	
	-
	100
	
	
	
	-
	1

	1
	120
	3
	10
	
	1
	120
	3
	10

	
	
	4
	10
	
	
	
	4
	10

	
	
	-
	100
	
	
	
	-
	100

	1
	10
	5
	10
	
	1
	10
	5
	10



This solution has the drawback of (1) adding a slight more complexity to the calculation and (2) reducing the list of possible PCell to include in the list. It is also questionable how a legacy node would interpret this. Also the SN only sends the SN UHI to the MN and only the MN knows the stay time without PSCell. Therefore the stay time without PSCell only need to be added to the MN+SN UHI.
Add the stay time without PSCell to the MN+SN UHI
2.5	Cell type
We still think the cell type is important. It was considered very important in the legacy information exchange. For example, the MN or SN may use the SN UHI to estimate the mobility speed. The cell type of SN may be small in FR2, be medium or large in FR1. We think the cell type is very important in this case. Also the cell is already configured with this information and to include this in SN history has a very low effort.
Add the cell type to the SN UHI
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Based on the discussion in this paper, we propose the following:
1. SN is responsible for collecting the SN UHI.
The baseline is that the MN can query the SN UHI in the SN modification request message. RAN3 can consider the following enhancement: after the SN release procedure, 
· in the inter-MN handover case, the source MN sends the SN UHI to the target MN 
· the MN sends the SN UHI to the target SN in the MN initiated SN change case
MN is responsible for correlating the SN UHI with the MN UHI
In SN release procedure, add the SN UHI in SN release request acknowledge and SN release required message
In the inter-MN handover with/without SN change procedure, add the SN UHI in SN modification request acknowledge message, Handover request message and SN addition request  message
In the inter-MN handover with/without SN change procedure, consider the following enhancement: add the SN UHI in SN Release request acknowledge message and introduce one new message to inform the target MN/SN of the SN UHI
In the MN initiated SN change procedure, add the SN UHI in SN modification request acknowledge message and in SN addition request  message
In the MN initiated SN change procedure, consider the following enhancement: add the SN UHI in SN Release request acknowledge message and introduce one new message to inform the target SN of the SN UHI
In SN initiated SN change procedure, add the SN UHI in SN change required message and SN addition request message
In the SN addition procedure, add the SN UHI in SN addition request  message
In the MN to eNB/gNB change procedure, add the SN UHI in SN modification request acknowledge message, handover request message
In the MN to eNB/gNB change procedure, consider the following enhancement: add the SN UHI in SN Release request acknowledge message and introduce one new message to inform the target node of the SN UHI
In the eNB/gNB to MN change procedure, add the SN UHI in handover request message and SN addition request message
We propose to define a new SN UHI and add this to the legacy UHI per visited PCell
We propose to define a new SN UHI (same as above) and send this from SN to MN
Add the stay time without PSCell to the MN+SN UHI
Add the cell type to the SN UHI

Annex –TP for SON BLCR for 38.423
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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.
------------------------------------------------------skip the unchanged text-----------------------------------------------------------
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.
Upon reception of UE History Information IE in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall collect the UE PSCell information defined as mandatory in the UE History Information IE and shall, if supported, collect the UE PSCell information defined as optional in the UE History Information IE, for as long as the UE stays in one of its cells, and store the collected information to be used for future handover preparations.

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.


Next Change



[bookmark: _Toc20955093][bookmark: _Toc29991280][bookmark: _Toc36555680][bookmark: _Toc44497358][bookmark: _Toc45107746][bookmark: _Toc45901366][bookmark: _Toc51850445][bookmark: _Toc56693448][bookmark: _Toc64446991][bookmark: _Toc66286485]8.3.3	M-NG-RAN node initiated S-NG-RAN node Modification Preparation
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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.
------------------------------------------------------skip the unchanged text-----------------------------------------------------------
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.
The S-NG-RAN node may include the UE PSCell History Information in NG-RAN IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to indicate the UE PSCell history information.

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.


Next Change




[bookmark: _Toc20955103][bookmark: _Toc29991290][bookmark: _Toc36555690][bookmark: _Toc44497368][bookmark: _Toc45107756][bookmark: _Toc45901376][bookmark: _Toc51850455][bookmark: _Toc56693458][bookmark: _Toc64447001][bookmark: _Toc66286495]8.3.5	S-NG-RAN node initiated S-NG-RAN node Change
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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.
-	the UE PSCell History Information in NG-RAN 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.
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.


Next Change
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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.
[bookmark: _Toc20955110][bookmark: _Toc29991297][bookmark: _Toc36555697][bookmark: _Toc44497375][bookmark: _Toc45107763][bookmark: _Toc45901383][bookmark: _Toc51850462][bookmark: _Toc56693465][bookmark: _Toc64447008][bookmark: _Toc66286502]8.3.6.2	Successful Operation


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.
The S-NG-RAN node may include the UE PSCell History Information in NG-RAN IE in the S-NODE RELEASE REQUEST ACKNOWLEDGE message to indicate the UE PSCell history information.
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].

Next Change
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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,
The S-NG-RAN node may include the UE PSCell History Information in NG-RAN IE in the S-NODE RELEASE REQUIRED message to indicate the UE PSCell history information.
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.
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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

	UE History Information
	O
	
	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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[bookmark: _Toc64447135][bookmark: _Toc66286629]9.1.2.6	S-NODE MODIFICATION REQUEST ACKNOWLEDGE
This message is sent by the S-NG-RAN node to confirm the M-NG-RAN node’s request to modify the S-NG-RAN node resources for a specific UE.
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
	ignore

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

	PDU Session Resources Admitted List
	
	0..1
	
	
	YES
	ignore

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

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

	>>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

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

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

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

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

	>>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

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

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

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

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

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

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

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

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

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

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

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

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

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

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

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	reject

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

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

	UE PSCell History Information in NG-RAN
	O
	
	OCTET STRING
	Defined in TS 38.413 [5].
	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

	UE PSCell History Information in NG-RAN
	O
	
	OCTET STRING
	Defined in TS 38.413 [5].
	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 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

	UE PSCell History Information in NG-RAN
	O
	
	OCTET STRING
	Defined in TS 38.413 [5].
	YES
	ignore
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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

	UE PSCell History Information in NG-RAN
	O
	
	OCTET STRING
	Defined in TS 38.413 [5].
	YES
	ignore
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The Last Visited Cell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited Cell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

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

	>> UE PSCell History Information in NG-RAN
	O
	
	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].

	>> UE PSCell History Information in E-UTRAN
	O
	
	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].
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