3GPP TSG-RAN WG3 #115-e	R3-222067
Electronic meeting, February 21st – March 3rd 2022

Agenda Item:	10.2.1.4 
Source:	Ericsson
Title:	(TP for SON BL CR for TS 38.423, TS 38.413, TS 36.413) UE History Information for Secondary Node
Document for:	Discussion, Decision
[bookmark: _Ref20905128][bookmark: _Ref178064866]Introduction
In RAN3#114-bis-e, the following agreements and FFS were agreed:
Add a new IE, e.g. PSCell history information retrieve in the SN modification request message to indicate the retrieving of SN UHI.
Add optional UE history information from the UE IE in the SN addition request message.
Add optional UE history information from the UE IE in the SN modification request message.
Remove the Last Visited PSCell List IE in the XnAP and X2AP BLCRs.
Discuss the UHI transfer during CHO in Rel-18.
WA：Add a flag indicating subscription of PSCell changes in the SN addition request
No need to add a flag indicating subscription of PSCell changes in the SN modification request message
No need to add a “subscription stop” codepoint in the subscription indicator
[bookmark: _Hlk94864855]WA：If MN subscribes to PSCell changes, SN shall send the full SN UHI during each PSCell change to the MN via the SN modification required message.
SN is responsible for collecting the SN UHI.
Whether MN can correlate MN and SN UHI only based on time stay in PSCell?
Whether to include Time spent without SCG and/or Time stamp?
Which option below could be pursued to achieve the subscription mechanism?
Option 1:Add a subscription indicator in the SN addition request message to indicate the subscription of PSCell changes. SN sends the full SN UHI to MN during each PSCell change.
Option 2: Use the existing Location Information at S-NODE reporting IE to indicate the the subscription of PSCell changes. SN informs MN with the new PSCell ID during each PSCell change.



To summarize the current landscape of UE history information discussions:
Usage of SN UHI for target node: (RAN3#113-e)
· SN node ping pong issue
· Assist target MN to select the appropriate SN
· Assist target MN in requirement of dual connectivity
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). 
· Correlation is done at the MN (RAN3#114-e).
· Whether MN can correlate MN and SN UHI only based on time stay in PSCell? (RAN3#114-bis-e)
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#114-e). 
· Correlated UE history information is sent from MN to SN (RAN3#114-e).
· Add a new IE, e.g. PSCell history information retrieve in the SN modification request message to indicate the retrieving of SN UHI. (RAN3#114-bis-e)
UE history information is transferred from SN and MN in the following messages: (RAN3#114-e).
· 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-initiated: S-NODE MODIFICATION REQUIRED and SGNB MODIFICATION REQUIRED messages
· 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).
· No enough benefit to introduce Cell type. (RAN3#113-e)
· Including originating node of PSCell change is FFS. (RAN3#112-e WA)
· Whether to use timestamp or time spent without SCG (RAN3#114-e) (RAN3#114-bis-e)
MN subscription to PSCell changes:
· WA：Add a flag indicating subscription of PSCell changes in the SN addition request (RAN3#114-bis-e)
· No need to add a flag indicating subscription of PSCell changes in the SN modification request message (RAN3#114-bis-e)
· No need to add a “subscription stop” codepoint in the subscription indicator (RAN3#114-bis-e)
· WA：If MN subscribes to PSCell changes, SN shall send the full SN UHI during each PSCell change to the MN via the SN modification required message. (RAN3#114-bis-e)
· Which option below could be pursued to achieve the subscription mechanism? (RAN3#114-bis-e)
· Option 1:Add a subscription indicator in the SN addition request message to indicate the subscription of PSCell changes. SN sends the full SN UHI to MN during each PSCell change. (RAN3#114-bis-e)
· Option 2: Use the existing Location Information at S-NODE reporting IE to indicate the the subscription of PSCell changes. SN informs MN with the new PSCell ID during each PSCell change. (RAN3#114-bis-e)
UE history information from the UE (MHI):
· Add optional UE history information from the UE IE in the SN addition request message. (RAN3#114-bis-e)
· Add optional UE history information from the UE IE in the SN modification request message. (RAN3#114-bis-e)
Rel-18 topics: 
· Discuss the UHI transfer during CHO in Rel-18. (RAN3#114-bis-e)


In this contribution, we discuss the open issues and give proposals on the way forward. A complete solution considering the proposals in the paper are also included before the conclusion for clarity.
[bookmark: _Ref52801756]Discussion
[bookmark: _Subscription_of_SN][bookmark: _Ref75250768][bookmark: _Hlk70415028]Subscription of SN UE history information
During RAN3#115-e meeting, companies discussed two options to enable MN subscription to PSCell changes from SN. 
1. Through the use of existing Location Information at S-NODE Reporting and Location Information at S-NODE IE. SN informs MN the new PSCell ID during each PSCell change.
2. Add a subscription indicator in SN ADDITION message to indicate subscription. The SN sends SN UHI during each PSCell change 
As a result, the following WA was taken:
WA：Add a flag indicating subscription of PSCell changes in the SN addition request
The use of Location Information IE is not suitable for the purpose of subscription as it is a CN feature. The procedural text for SNODE ADDITION says the following
”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.”
This clearly indicates that the MN is expected to forward the information to the AMF. This is however a not feasible as the UHI should not be transmitted out of the RAN. SA3 has used the same reporting procedure for legal interception and there are strong constraints on the use of feature.
[bookmark: _Toc95322138][bookmark: _Toc95324728]The existing LOCATION INFORMATION IE is not suitable for subscription as it is a CN feature with strong constraints of usage. 
RAN3 also acknowledged that having the trigger in the modification message is not needed, while for location information we have it.
As there is no technical issue with the WA taken last meeting, we propose to convert it into an agreement
1. [bookmark: _Toc75105106][bookmark: _Toc95324732]Add a flag indicating subscription of PSCell changes to the SN addition request sent from the master node to the secondary node.
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, and other feasible information of the previous PSCell. Three alternative solutions for how to send this were considered last meeting:
a) Introduce a new optional IE PSCell change information containing Global Cell ID of the new PSCell and other available SN UHI content 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.
c) Send the full SN UHI during each PSCell change from the SN to the MN. This can be sent through the SN MODIFICATION REQUIRED message which has already been agreed to contain SN UHI 
As a result, the following WA was taken:
WA：If MN subscribes to PSCell changes, SN shall send the full SN UHI during each PSCell change to the MN via the SN modification required message
It is clear that sending the full SN UHI has a low specification impact (it is already present in S-NODE MODIFICATION REQUIRED message) and is also future proof, allowing accurate SN UHI transfer even in scenarios with future IE additions to the SN UHI
[bookmark: _Toc94888621][bookmark: _Toc94888655][bookmark: _Toc95322139][bookmark: _Toc95324729]Sending the full SN UHI has low specification impact and is also future proof, allowing accurate SN UHI transfer even in scenarios with future IE additions to the SN UHI. 
[bookmark: _Toc75105107]As there is no technical issue with the WA taken last meeting, we propose to convert it into an agreement. 
If MN subscribes to PSCell changes, SN shall send the full SN UHI during each PSCell change to the MN via the SN modification required message
[bookmark: _Ref61342329]Correlated UE history information between MN and SN 
According to the current discussions, the MN collects PCell related UHI (legacy UHI) and the SN collects PSCell related UHI (SN UHI). The SN sends SN UHI to the MN for correlation. During correlation, the MN puts each PSCell entry under the appropriate PCell entry during which both cells were active. This can be accomplished through the use of the IE ”time UE stayed in cell” [4] present in legacy UHI and (expected to be agreed for) the SN UHI. 
The IE ”time UE stayed in cell” can take values from 0 to 4095, upon exceeding this time it is set to 4095. This can cause problems with correlation when this IE has overflowed as the MN cannot determine the exact time and thus cannot perform correlation. Consider the figure below that illustrates the different Pcells and PSCells the UE connects from 10:00 to 13:00. The top and bottom rows correpond to the current PCell and PSCell repectively.
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Consider the scenario where the UE has connected to a series of PCells for the following times: 
· PCell A: From time 10:00:00 to 10:50:00
· PCell B: From time 10:50:00 to 12:00:00
· PCell C: From time 12:00:00 to 12:40:00
· PCell B: From time 12:40:00 to time of correlation (12:50:00)
During the same time, the UE is connected to the following PSCells:
· PSCell A: From time 10:00:00 to 10:02:00
· PSCell B: From time 10:02:00 to 10:42:00
· PSCell C: From time 10:42:00 to 12:10:00
· PSCell A: From time 12:10:00 to SN release at time 12:40:00

The (simplified) PCell UHI (left) at the MN and (simplified) PSCell UHI (right) look as shown below,



	PCell ID
	Time UE stayed in PCell(s)

	PCell A 	
	3000

	PCell B
	4095*

	PCell C
	2400

	PCell B
	600


	PSCell ID
	Time UE stayed in PSCell(s)

	PSCell A
	100

	PSCell B
	2000

	PSCell C
	4095*

	PSCell A
	1200








The entries for PCell B and PSCell C exceed the limits and thus make accurate correlation of the two UHIs impossible.
[bookmark: _Toc84325460][bookmark: _Toc84325478][bookmark: _Toc84325496][bookmark: _Toc84325513][bookmark: _Toc85205942][bookmark: _Toc85469071][bookmark: _Toc87988064][bookmark: _Toc94888492][bookmark: _Toc94888524][bookmark: _Toc94888622][bookmark: _Toc94888656][bookmark: _Toc95322140][bookmark: _Toc95324730]Correlation of PCell and PSCell entries is not possible using the current standardized IEs in the legacy UHI
Correlation of PCell and PSCell entries using optional timestamp
Two options were discussed during RAN3#114-bis-e for correlation of PCell and PSCell information in addition with the already agreed ”time UE stayed in a cell”
· Optional Time Stamp of PSCell successful creation
· Time spent without SCG
The below example is from email discussions from RAN3#114-bis-e which shows a scenario where a single PSCell exceeds the time stayed.


According to the discussions, it is possible to perform correlation and get the actual time stayed in PSCell 2 through the use of Time Stamp 3(time of successful connection of PSCell 3) and the ”time stayed without SCG” recorded at the MN. 
However consider the scenario, where 2 consecutive PSCells have exceeded the ¨time stayed in cell” IE as shown below. 


[bookmark: _Toc94888493][bookmark: _Toc94888525][bookmark: _Toc94888623][bookmark: _Toc94888657][bookmark: _Toc95322141][bookmark: _Toc95324731]In such scenarios with no subscription, the exact time t4 cannot be determined and when there is inter-MN handovers it is not possible to correlate UHI. In such scenarios, an optional time stamp becomes vital.It is not possible to accurately correlate UHI using only ”time without SCG” when 2 consecutive PSCells have exceeded their threshold and no subscription mechanism exists.
The above problem can be solved through the use of an optional timestamp in the UHI that is only used when the IEs ”time UE stayed in the cell” and ”time UE stayed in secondary cell” exceed their limits. In the above example, the UHIs will contain the following information,
	PCell ID
	Time UE stayed in PCell(s)
	Optional time stamp

	PCell A 
	3000
	

	PCell B
	4095*
	10:50:00

	PCell C
	2400
	

	PCell B
	600
	


	PSCell ID
	Time UE stayed in PSCell(s)
	Optional time stamp

	PSCell A
	100
	

	PSCell B
	2000
	

	PSCell C
	4095*
	10:42:00

	PSCell A
	1200
	



The timestamps can then be used to perform correlation. This would however require the clocks in MN and SN to be synchronized. This can be avoided by also sending the timestamp of SN release. Then MN can then use  the timestamps in the SN UHI together with SN release time and correlate it with MN UHI and the current time at MN.
Thus we propose
1. [bookmark: _Toc95324734]Introduce an optional timestamp indicating the time of successful PSCell connection in UE History Information that is used when the IE ”time UE stayed in cell” exceeds the limit. 
1. [bookmark: _Toc95324735]Introduce an optional timestamp indicating SN release time in S-NODE RELEASE REQUEST ACKNOWLEDGE and S-NODE RELEASE REQUIRED messages to facilitate UHI correlation.
[bookmark: _Messages_for_transfer]Information content of SN UE History Information to facilitate correlation
[bookmark: _Hlk61339916]UE history information should 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. The MN determines the feasibility of initiating DC for a UE. It can decide to initiate SN addition due to obtained coverage, or due to additional bandwidth requirements of the UE. Thus we propose the following
1. [bookmark: _Toc95324736][bookmark: _Ref59217442][bookmark: _Toc75105118]Add the following IEs to the (correlated) UE history information under relevant PCell entry. 
3. [bookmark: _Toc95324737]Time spent with no PSCell. 
3. [bookmark: _Toc95324738]Reason for no PSCell.
UE history information during SCG activation/deactivation
[bookmark: _Toc95324739]There are currently some discussions in 3GPP on the possibility of activation/deactivation of SCG to save power when the UE does not need additional bandwidth through additional SCells of the the SCG. The activation/deactivation request can come from the MN or the UE. This network state has to be accurately captured by the UHI as to not give wrong information about UE mobility and usage. This information is important for SN mobility optimization, as it is related to the “real” usage of the SCG-leg. This can be done e.g. by collecting information about the duration for which the SCG was deactivated.
[bookmark: _Toc95324742]We recognise there is not enough time in the current meeting to discuss in detail about required enhancements and propose to discuss the issue in release 18.
[bookmark: _Toc95324743]Discuss impact of SCG activation/deactivation on UE history information in release 18.

Time with no PSCell
The UE history information should also include the amount of time spent with no PSCell to correctly interpret the correlated information. Do note that this is however not used for correlation as it is not suitable (see observation above). 
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: _Toc78975620][bookmark: _Toc95324744]Time spent with no PSCell should be included in the UE history information.
In addition, we need to add a reason for why SN was not configured. For example, the MN might not configure SN for a UE as there might not be any SN coverage. The MN might also not configure SN for a UE in scenarios where the UE does not require the high data rate to achieve better battery capacity even though SN coverage existed. Thus we propose
[bookmark: _Toc95324745]Reason for no PSCell should be added to UE history information
Conclusion
[bookmark: _Hlk12539337]In the above we have made the following observations:
Observation 1	The existing LOCATION INFORMATION IE is not suitable for subscription as it is a CN feature with strong constraints of usage.
Observation 2	Sending the full SN UHI has low specification impact and is also future proof, allowing accurate SN UHI transfer even in scenarios with future IE additions to the SN UHI.
Observation 3	Correlation of PCell and PSCell entries is not possible using the current standardized IEs in the legacy UHI
Observation 4	It is not possible to accurately correlate UHI using only ”time without SCG” when 2 consecutive PSCells have exceeded their threshold and no subscription mechanism exists.

We propose the following:
Proposal 1	Add a flag indicating subscription of PSCell changes to the SN addition request sent from the master node to the secondary node.
Proposal 2	If MN subscribes to PSCell changes, SN shall send the full SN UHI during each PSCell change to the MN via the SN modification required message 
Proposal 3	Introduce an optional timestamp indicating the time of successful PSCell connection in UE History Information that is used when the IE ”time UE stayed in cell” exceeds the limit.
Proposal 4	Introduce an optional timestamp indicating SN release time in S-NODE RELEASE REQUEST ACKNOWLEDGE and S-NODE RELEASE REQUIRED messages to facilitate UHI correlation.
Proposal 5	Add the following IEs to the (correlated) UE history information under relevant PCell entry.
a.	Time spent with no PSCell.
b.	Reason for no PSCell.
Proposal 6	Discuss impact of SCG activation/deactivation on UE history information in release 18.
Proposal 7	Time spent with no PSCell should be included in the UE history information.
Proposal 8	Reason for no PSCell should be added to UE history information

Appendix A: Text Proposal to 38.423
8.3.1.2	Successful Operation
[image: ]
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.
-------- skip unchanged part ----------
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.
For each DRB configured as MN-terminated split bearer/SCG bearer, if the QoS Mapping Information IE is included in the DRBs Admitted List IE in the PDU Session Resource Setup Response Info – MN terminated IE of the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the M-NG-RAN node shall, if supported, use it to set DSCP and/or flow label fields for the downlink IP packets which are transmitted from M-NG-RAN node to S-NG-RAN node through the GTP tunnels indicated by the UP Transport Layer Information IE.
Upon reception of the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, start collecting the SCG information and continue for as long as the UE stays in one of its cells.
If the UE History Information from the UE IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information.
If the S-NODE ADDITION REQUEST message contains the PSCell change subscription IE, the S-NG-RAN node shall, if supported, signal the latest SCG UE History Information upon each PSCell change, to the M-NG-RAN node, using the S-NG-RAN node initiated S-NG-RAN node Modification procedure.
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.
-- TEXT OMITTED –
[bookmark: _Toc20955192][bookmark: _Toc29991387][bookmark: _Toc36555787][bookmark: _Toc44497497][bookmark: _Toc45107885][bookmark: _Toc45901505][bookmark: _Toc51850584][bookmark: _Toc56693587][bookmark: _Toc64447130][bookmark: _Toc66286624]9.1.2.1	S-NODE ADDITION REQUEST
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

	UE History Information from the UE
	O
	
	9.2.3.110
	
	YES
	ignore

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



-- TEXT OMITTED –







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

IMPORTS

	ActivationIDforCellActivation,

-- TEXT OMITTED –

	UESpecificDRX,
	SuccessfulHOReportInformation,
	PSCellHistoryInformationRetrieve,
    Coverage-Modification-List,
	 SCGFailureReportContainer,
	PSCellChangeSubscribe



FROM XnAP-IEs

-- TEXT OMITTED –

	id-PDUSessionExpectedUEActivityBehaviour,
	id-SuccessfulHOReportInformation,
	id-PSCellHistoryInformationRetrieve,
	id-NG-RANnode1SSBOffsets,
	id-NG-RANnode2SSBProposedOffsets,
	id-NG-RANnode2SSBOffsetsModificationRange,
id-Coverage-Modification-List,
	id-PSCellCGI,
	id-FailedPSCellCGI,
	id-SCGFailureReportContainer,
	id-PSCellChangeSubscribe



	maxnoofCellsinNG-RANnode,
	maxnoofDRBs,
	maxnoofPDUSessions,
	maxnoofQoSFlows
FROM XnAP-Constants;

-- TEXT OMITTED –
-- **************************************************************
--
-- S-NODE ADDITION REQUEST
--
-- **************************************************************

SNodeAdditionRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{ SNodeAdditionRequest-IEs}},
	...
}

SNodeAdditionRequest-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-M-NG-RANnodeUEXnAPID				CRITICALITY reject		TYPE NG-RANnodeUEXnAPID								PRESENCE mandatory}|
	{ ID id-UESecurityCapabilities				CRITICALITY reject		TYPE UESecurityCapabilities						PRESENCE mandatory}|
	{ ID id-s-ng-RANnode-SecurityKey			CRITICALITY reject		TYPE S-NG-RANnode-SecurityKey					PRESENCE mandatory}|
	{ ID id-S-NG-RANnodeUE-AMBR					CRITICALITY reject		TYPE UEAggregateMaximumBitRate					PRESENCE mandatory}|
	{ ID id-selectedPLMN						CRITICALITY ignore		TYPE PLMN-Identity									PRESENCE optional }|
	{ ID id-MobilityRestrictionList				CRITICALITY ignore		TYPE MobilityRestrictionList						PRESENCE optional }|
	{ ID id-indexToRatFrequSelectionPriority	CRITICALITY reject		TYPE RFSP-Index										PRESENCE optional }|
	{ ID id-PDUSessionToBeAddedAddReq			CRITICALITY reject		TYPE PDUSessionToBeAddedAddReq					PRESENCE mandatory}|
	{ ID id-MN-to-SN-Container					CRITICALITY reject		TYPE OCTET STRING									PRESENCE mandatory}|
	{ ID id-S-NG-RANnodeUEXnAPID				CRITICALITY reject		TYPE NG-RANnodeUEXnAPID								PRESENCE optional }|
	{ ID id-ExpectedUEBehaviour					CRITICALITY ignore		TYPE ExpectedUEBehaviour							PRESENCE optional }|
	{ ID id-requestedSplitSRB					CRITICALITY reject		TYPE SplitSRBsTypes									PRESENCE optional }|
	{ ID id-PCellID								CRITICALITY reject		TYPE GlobalNG-RANCell-ID							PRESENCE optional }|
	{ ID id-DesiredActNotificationLevel			CRITICALITY ignore		TYPE DesiredActNotificationLevel				PRESENCE optional }|
	{ ID id-AvailableDRBIDs						CRITICALITY reject		TYPE DRB-List										PRESENCE conditional}
 -- The IE shall be present if there is at least one  PDUSessionResourceSetupInfo-SNterminated included --|
	{ ID id-S-NG-RANnodeMaxIPDataRate-UL		CRITICALITY reject		TYPE BitRate										PRESENCE optional }|
	{ ID id-S-NG-RANnodeMaxIPDataRate-DL		CRITICALITY reject		TYPE BitRate										PRESENCE optional }|
	{ ID id-LocationInformationSNReporting		CRITICALITY ignore		TYPE LocationInformationSNReporting			PRESENCE optional}|
	{ ID id-MR-DC-ResourceCoordinationInfo		CRITICALITY ignore		TYPE MR-DC-ResourceCoordinationInfo			PRESENCE optional }|
	{ ID id-MaskedIMEISV						CRITICALITY ignore		TYPE MaskedIMEISV									PRESENCE optional}|
	{ ID id-NE-DC-TDM-Pattern					CRITICALITY ignore		TYPE NE-DC-TDM-Pattern								PRESENCE optional}|
	{ ID id-S-NG-RANnode-Addition-Trigger-Ind	CRITICALITY reject		TYPE S-NG-RANnode-Addition-Trigger-Ind		PRESENCE optional}|
	{ ID id-TraceActivation						CRITICALITY ignore		TYPE TraceActivation								PRESENCE optional}|
	{ ID id-RequestedFastMCGRecoveryViaSRB3		CRITICALITY ignore		TYPE RequestedFastMCGRecoveryViaSRB3			PRESENCE optional}|
	{ ID id-UERadioCapabilityID					CRITICALITY reject		TYPE UERadioCapabilityID							PRESENCE optional},}|
	{ ID id-UEHistoryInformation				CRITICALITY ignore		TYPE UEHistoryInformation						PRESENCE optional }|
	{ ID id-UEHistoryInformationFromTheUE	CRITICALITY ignore	TYPE UEHistoryInformationFromTheUE				PRESENCE optional }|
	{ ID id-PSCellChangeSubscribe	CRITICALITY ignore	TYPE PSCellChangeSubscribe				PRESENCE optional },

	...
}
-- TEXT OMITTED –
ProtectedE-UTRAFootprintTimePattern ::= SEQUENCE {
	protectedFootprintTimeperiodicity			INTEGER (1..320, ...),
	protectedFootrpintStartTime					INTEGER (1..20, ...),
	iE-Extensions					ProtocolExtensionContainer { {ProtectedE-UTRAFootprintTimePattern-ExtIEs} } 	OPTIONAL,
	...
}

ProtectedE-UTRAFootprintTimePattern-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

PSCellChangeSubscribe ::= ENUMERATED {start, ...}

-- Q
-- TEXT OMITTED –
id-AdditionLocationInformation																		ProtocolIE-ID ::= 251
id-dataForwardingInfoFromTargetE-UTRANnode															ProtocolIE-ID ::= 252

id-SuccessfulHOReportInformation																	ProtocolIE-ID ::= xxx
id-SliceRadioResourceStatus-List																	ProtocolIE-ID ::= yyy
id-CompositeAvailableCapacitySupplementaryUplink													ProtocolIE-ID ::= zzz
id-SCGUEHistoryInformation																	ProtocolIE-ID ::= www
id-NG-RANnode1SSBOffsets																			ProtocolIE-ID ::= x01
id-NG-RANnode2SSBProposedOffsets																	ProtocolIE-ID ::= x02
id-NG-RANnode2SSBOffsetModificationRange															ProtocolIE-ID ::= x03
id-Coverage-Modification-List																		ProtocolIE-ID ::= xxx
id-NR-U-Channel-List					                                                          ProtocolIE-ID ::= xx1
id-PSCellCGI						                                                              ProtocolIE-ID ::= xxx
id-FailedPSCellCGI				                                                                  ProtocolIE-ID ::= yyy
id-SCGFailureReportContainer		                                                              ProtocolIE-ID ::= zzz
id-PSCellChangeSubscribe																			ProtocolIE-ID ::= aaa


END
-- ASN1STOP
-- END OF CHANGES –


Appendix B: Text Proposal to 38.413
[bookmark: _Toc20955261][bookmark: _Toc29503710][bookmark: _Toc29504294][bookmark: _Toc29504878][bookmark: _Toc36553324][bookmark: _Toc36555051][bookmark: _Toc45652363][bookmark: _Toc45658795][bookmark: _Toc45720615][bookmark: _Toc45798495][bookmark: _Toc45897884][bookmark: _Toc51746088][bookmark: _Toc64446352]9.3.1.97	Last Visited NG-RAN Cell Information
This IE contains information about a cell. In case of NR cell, this IE contains information about a set of NR cells with the same NR ARFCN for reference point A, and the Global Cell ID IE identifies one of the NR cells in the set. The information is to be used for RRM purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	NG-RAN CGI
9.3.1.73
	
	
	

	Cell Type
	M
	
	9.3.1.98
	
	
	

	Time UE Stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in seconds. If the duration is more than 4095s, this IE is set to 4095.
	
	

	Time UE Stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.
	
	

	HO Cause Value
	O
	
	Cause
9.3.1.2
	The cause for the handover.
	
	

	Last Visited PSCell List 
	
	0..<maxnoofPSCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells. Most recent PSCell related information is added to the top of the list.
	YES
	ignore

	>Last Visited PSCell Information
	M
	
	9.2.3.X
	The PSCell related information.
	YES
	ignore

	Time stamp
	O
	
	OCTET STRING (SIZE(4))
	This time stamp is used in case the IE ”Time UE Stayed in cell” is set to the maximum. Used for correlation of UE History Information. Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905
	
	



-- TEXT OMITTED –
9.2.3.X1	Last Visited NG-RAN PSCell Information
The Last Visited NG-RAN PSCell Information contains information on the PSCell used and the time the UE accessed the cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PSCell ID
	M
	
	NR CGI
9.3.1.7
	

	Time UE Stayed in Cell
	M
	
	INTEGER (0..40950)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.

	Time stamp
	O
	
	OCTET STRING (SIZE(4))
	This time stamp is used in case the IE ”Time UE Stayed in cell” is set to the maximum. Used for correlation of UE History Information. Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905


9.2.3.X2	Last Visited E-UTRAN PSCell Information
The Last Visited NG-RAN PSCell Information contains information on the PSCell used and the time the UE accessed the cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PSCell ID
	M
	
	E-UTRA CGI
9.3.1.9
	

	Time UE Stayed in Cell
	M
	
	INTEGER (0..40950)
	The duration of the time the UE stayed in the cell in 1/10 seconds. If the UE stays in a cell more than 4095s, this IE is set to 40950.

	Time stamp
	O
	
	OCTET STRING (SIZE(4))
	This time stamp is used in case the IE ”Time UE Stayed in cell” is set to the maximum. Used for correlation of UE History Information. Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905



-- TEXT OMITTED –


NG-RAN-LastVisitedPSCell ::= SEQUENCE {
nGRAN-PSCell-CGI 		NGRAN-CGI,
timeUEStayedInCell 	TimeUEStayedInCell,
timestamp			OCTET STRING (SIZE(4))			OPTIONAL,
... 
}

NG-RAN-LastVisitedPSCell-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

EUTRAN-LastVisitedPSCell  ::= SEQUENCE {
	eUTRA-PSCell-CGI 		EUTRA-CGI,
timeUEStayedInCell 	TimeUEStayedInCell,
timestamp			OCTET STRING (SIZE(4))			OPTIONAL,
...
}

EUTRAN-LastVisitedPSCell-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}


-- END OF CHANGES –



[bookmark: _Toc20953750][bookmark: _Toc29390928][bookmark: _Toc36551665][bookmark: _Toc45831887][bookmark: _Toc51762840][bookmark: _Toc64381892]Appendix  C: Text Proposal to 36.413
[bookmark: _Toc73964410][bookmark: _Toc81229039]9.2.1.43a	Last Visited E-UTRAN Cell Information
The Last Visited E-UTRAN Cell Information contains information about a cell that is to be used for RRM purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	E-UTRAN
CGI
9.2.1.38
	
	-
	

	Cell Type
	M
	
	9.2.1.66
	
	-
	

	Time UE stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE stayed in the cell in seconds. If the UE stays in a cell more than 4095s, this IE is set to 4095.
	-
	

	Time UE stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of the time the UE stayed in the cell in 1/10 seconds. If the UE stays in a cell more than 4095s, this IE is set to 40950.
	YES
	ignore

	HO Cause Value
	O
	
	9.2.1.3
	The cause for the handover from the E-UTRAN cell.
	YES
	ignore

	Last Visited PSCell List 
	
	0..<maxnoofPSCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells. Most recent PSCell related information is added to the top of the list.
	YES
	ignore

	>Last Visited PSCell Information
	M
	
	9.2.1.X
	The PSCell related information.
	YES
	ignore

	Time stamp
	O
	
	OCTET STRING (SIZE(4))
	This time stamp is used in case the IE ”Time UE Stayed in cell” is set to the maximum. Used for correlation of UE History Information. Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905
	YES
	ignore



	Range bound
	Explanation

	maxnoofPSCellsPerPrimaryCellinUEHistoryInfo
	Maximum number of last visited PSCell information records that can be reported in the IE. Value is FFS.



9.2.1.X	Last Visited PSCell Information
The Last Visited PSCell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PSCell Information
	M
	
	9.2.1.141
	

	Time UE Stayed in Cell
	M
	
	INTEGER (0..40950)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.

	Time stamp
	O
	
	OCTET STRING (SIZE(4))
	This time stamp is used in case the IE ”Time UE Stayed in cell” is set to the maximum. Used for correlation of UE History Information. Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905



-- TEXT OMITTED –

LastVisitedPSCellInformation	:: SEQUENCE {
	pSCellInformation							PSCellInformation,
	timeStayedInCell		INTEGER (0..40950),
	timestamp			OCTET STRING (SIZE(4))			OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { LastVisitedPSCellInformation-ExtIEs} }	OPTIONAL,
	...
}

LastVisitedPSCellInformation-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}


-- END OF CHANGES –

image1.gif




image2.emf
PCell 1 PCell 2

PSCell 1

t

1

t

2

Time 

stamp 1

Time stay 1

Time 

Stamp 2

PSCell 2

t

3

t

4

Time stay 2

Time 

Stamp 3

PSCell 3

t

5

t

6

Time stay 3

T

1

T

2

T

3

PCell 1 PSCell 1 PSCell 2

PCell 2 PSCell 2 PSCell 3

Correlation list

t'

4

w/o SCG 

T

4

4095


Microsoft_Visio_Drawing.vsdx
PCell 1
PCell 2
PSCell 1
t1
t2
Time stamp 1
Time stay 1
Time Stamp 2
PSCell 2
t3
t4
Time stay 2
Time Stamp 3
PSCell 3
t5
t6
Time stay 3
T1
T2
T3
PCell 1
PSCell 1
PSCell 2
PCell 2
PSCell 2
PSCell 3
Correlation list
t'4
w/o SCG
T4
4095



image3.emf
PSCell 3

PCell 1 PCell 2

PSCell 1

t

1

t

2

Time 

stamp 1

Time stay 1

Time 

Stamp 2

PSCell 2

t

3

Time stay 2

Time 

Stamp 3

PSCell 4

t

4

t

6

Time stay 4

T

1

T

2

T

4

t'

4

w/o SCG 

T

4

4095

4095

Time stay 3

T

3

t'

5

t5

t7


Microsoft_Visio_Drawing1.vsdx
PSCell 3
PCell 1
PCell 2
PSCell 1
t1
t2
Time stamp 1
Time stay 1
Time Stamp 2
PSCell 2
t3
Time stay 2
Time Stamp 3
PSCell 4
t4
t6
Time stay 4
T1
T2
T4
t'4
w/o SCG
T4
4095
4095
Time stay 3
T3
t'5
t5
t7



image4.emf
M-NG-RAN node S-NG-RAN node

S-NODE ADDITION REQUEST

S-NODE ADDITION REQUEST ACKNOWLEDGE


