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During previous RAN3 meetings, SHR for inter-RAT was discussed and the following agreements were taken:
SHR for intra-system inter-RAT, HO from NR to LTE will be treated first
T310 and T312 related triggers are to be considered for inter-RAT SHR from NR to LTE
RAN3 thinks that at least the following parameters can be useful for optimizing inter-RAT successful handover from NR to LTE. LS RAN2 to confirm and request support. Whether the existing IEs defined in Rel-17 for intra-NR SHR can be reused is up to RAN2 decision.
· Source NR cell information
· Target LTE cell information
· Measurement results for source, target and neighbours
· Cause to indicate which inter-RAT SHR triggering condition was met
· UE location Information
RAN3 thinks that all CHO related information in intra-NR SHR (e.g., time from CHO configuration to execution) is not applicable for inter-RAT SHR.
WA: Support inter-RAT SHR from LTE to NR at least for T304 if no impact on LTE.
During the RAN2#120 meeting, SHR for inter-RAT was also discussed, and the meeting agreed the following:

Agreements:
1	For Q5 in R2-2211160, RAN2 confirms the support for the parameters for inter-RAT SHR from NR to LTE when T310 and T312 are configured as triggering condition.
2	T304 trigger for inter-RAT SHR from NR to LTE is not supported.


and:
=> RAN2 to prioritise inter-RAT HO from NR to LTE first. Inter-RAT HO from LTE to NR can be considered after that.
And the following topics have been captured as to be continued:
In R18, we support a solution to UE context retrieval for both inter-RAT SHR and intra-RAT SHR, the details of the solution need to be discussed later?
WA: In R18, UE context retrieval in source Node is supported for inter-RAT SHR, the details are FFS.
This WA does not limit to the forwarding mechanism.

Discussions about SPR (Successful PScell change Report) also occurred and the following agreement were taken:
SPCR for NR-DC, including: 
· SN- and MN-initiated classic PSCell change / CPC
· intra-SN classic PSCell change / CPC
· classic Addition / CPA
HO with SN change are not prohibited, but possibly addressed once the basic solution for SPCR is known.
The following information can be included as part of SPCR (parallel discussion happening in RAN2 as well, no need to LS RAN2 if already agreed in RAN2)
a.	Source PSCell information, in case of PSCell change/CPC
b.	Target PSCell information
c.	SPCR cause
d.	Latest measurement results
e.	Location information of the UE
f.	Time elapsed between the CPAC execution and reception of CPAC configuration, in case of CPAC
T310 of SCG and T312 of SCG are not considered as SPCR triggers for classic PSCell addition or CPA (since there is no source SN undergoing RLF).
SPR as abbreviation for Successful PScell Change Report feature.
For SN-initiated classic PScell change the source SN node decides the T310/T312 triggers (e.g timer threshold) and the target SN node decides the T304 triggers (e.g timer threshold). 

And the following topics have been captured as to be continued:
The objective of SPCR? 
What information should be included/not included in the Successful PSCell Change Report?
For classic addition/CPA, FFS on which node decides the T304 triggers(e.g timer threshold) and performs root cause analysis.
FFS which node decides SPR triggers and perform root cause analysis in case of MN-initiated classic PScell change /CPC user case and intra-SN classic PSCell change/CPC user case .
During RAN2#120, the following was also agreed:
1) Only MN can retrieve the SPR from the UE.
2) For Q8, RAN2 agree following options: depends on which of nodes initiates SPR, i.e.:
-	For the MN-initiated PSCell Change/Addition, MN sends the SPR config to the UE
-	For the SN-initiated PSCell Change, the source-SN sends the Successful PSCell Change configuration within the container through MN.
-	T304 trigger needs to be configured by the target SN node.
3) UE stores both SPCR and SHR configuration (one for each type at most) if received from NW.
4) UE can send the (stored) SPR to gNB. FFS how long UE keeping SPR is FFS.
5) Only the latest successful PSCell change/addition is reported by the UE.
6) Random access related information is included in SPR at least when the SPR is triggered due to T304 exceeds the configured threshold. Other conditions are FFS.
7) UE records/reports PCell SHR and PSCell SPR separately
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2.1 SPR configuration and root cause analysis
During the RAN3#118 meeting, the following topics were marked as to be continued:
For classic addition/CPA, FFS on which node decides the T304 triggers(e.g timer threshold) and performs root cause analysis.
and
FFS which node decides SPR triggers and perform root cause analysis in case of MN-initiated classic PScell change /CPC user case and intra-SN classic PSCell change/CPC user case .
Furthermore, during RAN2#120, it was agreed that:
-	T304 trigger needs to be configured by the target SN node.
A guiding principle here is that the node which decides on the value of a certain timer and its SPR trigger is the same node that shall analyse the SPR that was generated by the timer exceeding that threshold. One justification for this view is that this node has the best knowledge of all factors that led to the setting of this timer.
There are two use cases in the Chairman’s notes quote above. For the first use case, MN-initiated classic PScell change /CPC use case, we have two subcases:
· When the SPR is triggered by the T310 or T312 timers, the timers are decided by the source node. In this case, the source node should do the root cause analysis. The SPR shall be sent to the source SN.
· When the SPR is triggered by the T304 timer, the timer is decided by the target node. In this case, the target node should do the root cause analysis. The SPR shall be sent to the target SN.
For both these subcases, as decided in RAN2#120, the MN retrieves the SPR from the UE. The MN then forwards the SPR to the SN responsible for the root cause analysis.
For MN-initiated PSCell change, when the SPR is triggered by T310 or T312, the timers are decided by the source SN, and the MN shall send the SPR to the source SN for root cause analysis.
For MN-initiated PSCell change, when the SPR is triggered by T304, the timers are decided by the target SN, and the MN shall send the SPR to the target SN for root cause analysis.

For the second use case, intra-SN classic PSCell change/CPC use case, the source and target are the same node and all timers (T310, T312 and T304) are decided by that node. The MN shall send the SPR to this SN.
For the intra-SN classic PSCell change/CPC use case, the MN shall send the SPR to the source-and-target SN.

2.2 Fetching of the SPR
RAN2 agreed last meeting that only the MN can fetch the SPR. However, the availability of the SPR will be advertised to the SN, probably in the RRCReconfigurationComplete message. Even if this message is conveyed via the MN, it is intended to be opened by the SN only. As a general principle, there is no mandate for a node to open and analyse an RRC message destined for another node. And in case of SRB3, the RRC message will not reach the MN anyway. Therefore, once the SN has received the information that an SPR is ready to be fetched by the network, the SN needs to transfer this availability information to the MN. And to do so, it is proposed to use the existing S-NODE MODIFICATION REQUIRED message, by adding a new IE. A TP including this change is proposed in Annex.
Add a new IE in S-NODE MODIFICATION REQUIRED message to inform the MN that an SPR is available at the UE.

2.3 Content of the SPR
The following RAN3 agreement was taken during previous meetings:
The following information can be included as part of SPCR (parallel discussion happening in RAN2 as well, no need to LS RAN2 if already agreed in RAN2)
a.	Source PSCell information, in case of PSCell change/CPC
b.	Target PSCell information
c.	SPCR cause
d.	Latest measurement results
e.	Location information of the UE
f.	Time elapsed between the CPAC execution and reception of CPAC configuration, in case of CPAC
However, these were not agreed in RAN2 yet. Therefore, and as the previous agreement is stating, and LS to RAN2 is now needed.
Send an LS to inform RAN2 on the RAN3 decision about the information to be included in the SPR.

3	Inter-RAT SHR

3.1	NR to LTE HO - Addition of RACH related information
The RAN2#120 agreement cited in introduction says that the T304 trigger for inter-RAT SHR from NR to LTE is not supported. Therefore, for NR to LTE HO, inter-RAT SHR cannot be used for improving the handover performance in the target eNB. 
Inter-RAT SHR cannot be used for improving the handover performance of the target (LTE) cell for NR to LTE HO.

For this reason, we may consider other methods for improving the performance for the handover from NR to LTE. The performance of the handover execution (in terms of handover interruption time) towards a target cell depends partly on the RA performance, in terms of number of RA attempts or, in general, the latency caused by the RA procedure as the core procedure of the handover execution phase. Currently, the source gNB cannot select a suitable future target cell based on historical handover interruption time knowledge. Hence the handover decisions may lead to sub-optimal performance for inter-RAT handovers. 
To help the source gNB improve its mobility parameters to an LTE target node, we propose to augment the SHR for NR-to-LTE handovers with additional information. We suggest supplementing the SHR for NR-to-LTE handovers with:
1. A counter for the number of RACH attempts made for the successful handover.
2. A flag on whether contention was present during the RA procedure or not. 
[bookmark: _Hlk126682497]Although this new information cannot help the target (LTE) node itself, it can improve the performance of the inter-system HO itself, by helping the source NG-RAN node to better judge which target node it should hand over UEs to.
To enable logging of these information in the SHR, we propose to enhance the SHR configuration with a triggering condition for the number of RA attempts e.g. when the number of RA attempts at the HO execution toward an LTE cell is above a certain number the UE logs inter-RAT SHR. 
Note that the NR RA-Report is not created for an NR-to-LTE handover, therefore the NR RA-Report cannot be used for this purpose.
Hence, we propose the following:

For Inter-RAT handover from NR to LTE, augment the SHR with a counter for the number of RACH attempts made for the successful handover.
For Inter-RAT handover from NR to LTE, augment the SHR with a flag on whether contention was observed for the successful handover.
[bookmark: _Toc118388613][bookmark: _Toc118389205]For Inter-RAT handover from NR to LTE, enhance the inter-RAT SHR configuration with a triggering condition associated to the number of random accesses attempts toward the LTE cell. 

3.2	SHR retrieval - UE logs the time since SHR generation
Some companies argued that SHR should be stored in the UE until the network fetches it. We assume that it follows the same principle of RLF report that the UE may need to store it up to 48 hours. As the SHR is generated during a handover from NR to LTE, the target (LTE) node is not knowledgeable of SHR and cannot fetch it, unless LTE impact is agreed, which seems not to be the majority view, at least in RAN2. In that case, the SHR can only be fetched when the UE hands over from an LTE node to a NR node. 
For NG-RAN to E-UTRAN HO, SHR is fetched when UE returns to NG-RAN
For a SHR generated for a NR-to-LTE handover, the SHR can be reported to the source node only when the UE returns to the NR network. This can take up to 48 hours. 
Thus, similar to CEF and RLF report, it is important that the UE logs the time between SHR report generation and fetching by the network.
Furthermore, logging the time between SHR generation and fetching should be extended to cover not only the Inter-RAT SHR case, but also the Intra-NR SHR case. When doing this, the time is logged in the CEF report, the RLF report, the SPR, the Intra-NR SHR and the Inter-RAT SHR. This way, the possibility of correlating these reports will be improved, for example when a RLF occurs after a SHR, or a SHR occurs after RLF.
Intra-NR SHR and Inter-RAT SHR to include the time between report generation and report fetching.
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SHR for intra-system inter-RAT and SPR have been discussed further and the following observations and agreements have been made:
SHR for intra-system inter-RAT:
1. For MN-initiated PSCell change, when the SPR is triggered by T310 or T312, the timers are decided by the source SN, and the MN shall send the SPR to the source SN for root cause analysis.
For MN-initiated PSCell change, when the SPR is triggered by T304, the timers are decided by the target SN, and the MN shall send the SPR to the target SN for root cause analysis.
For the intra-SN classic PSCell change/CPC use case, the MN shall send the SPR to the source-and-target SN.
Add a new IE in S-NODE MODIFICATION REQUIRED message to inform the MN that an SPR is available at the UE.
Send an LS to inform RAN2 on the RAN3 decision about the information to be included in the SPR.

Successful PSCell Report (SPR):
1. Inter-RAT SHR cannot be used for improving the handover performance of the target (LTE) cell for NR to LTE HO.
For Inter-RAT handover from NR to LTE, augment the SHR with a counter for the number of RACH attempts made for the successful handover.
For Inter-RAT handover from NR to LTE, augment the SHR with a flag on whether contention was observed for the successful handover.
For Inter-RAT handover from NR to LTE, enhance the inter-RAT SHR configuration with a triggering condition associated to the number of random accesses attempts toward the LTE cell. 
For NG-RAN to E-UTRAN HO, SHR is fetched when UE returns to NG-RAN
For a SHR generated for a NR-to-LTE handover, the SHR can be reported to the source node only when the UE returns to the NR network. This can take up to 48 hours. 
Intra-NR SHR and Inter-RAT SHR to include the time between report generation and report fetching

Annex: TP to SON BL CR to TS 38.423
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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.
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.
If the S-NODE CHANGE REQUIRED message includes the SCG UE History Information IE, the M-NG-RAN node shall, if supported, use the information to update UE History Information with PSCell history.
If the S-NODE CHANGE REQUIRED message includes the SN Mobility Information IE, the M-NG-RAN node shall, if supported, store this information and use it as defined in TS 38.300 [9].
If the S-NODE CHANGE REQUIRED message includes the Source PSCell ID IE, the M-NG-RAN node shall, if supported, store the information and act as specified in TS 38.300 [9].
The M-NG-RAN node may also provide configuration information in the M-NG-RAN node to S-NG-RAN node Container IE.
If the Conditional PSCell Change Information Required IE is included in the S-NODE CHANGE REQUIRED message, the M-NG-RAN node shall, if supported, consider that the requirement concerns CPAC, as described in TS 37.340 [8]. The S-NG-RAN node to M-NG-RAN node Container IE within the Conditional PSCell Change Information Required IE contains at least the suggested PSCell list for each candidate target S-NG-RAN node. Accordingly, the M-NG-RAN node may include the Conditional PSCell Change Information Confirm IE in the S-NODE CHANGE CONFIRM message. 
If the Estimated Arrival Probability IE is contained in the Conditional PSCell Change Information Required IE included in the S-NODE CHANGE REQUIRED message, the M-NG-RAN node shall, if supported, forward this information to the candidate target S-NG-RAN node, then the candidate target S-NG-RAN node may use the information to allocate necessary resources for the incoming CPAC procedure.
[bookmark: _Hlk109749112]If the Multiple Target S-NG-RAN Node List IE is included in the S-NODE CHANGE REQUIRED message, if multiple Target S-NG-RAN nodes are prepared, the M-NG-RAN node may include the Additional List of PDU Session Resource Change Confirm Info – SN Terminated IE in the S-NODE CHANGE CONFIRM message to provide different data forwarding addresses for different Target S-NG-RAN nodes.
If the SPR availability in UE IE is included in the S-NODE CHANGE REQUIRED message, the M-NG-RAN node shall understand that the UE has generated an SPR for the previous PSCell change, and may retrieve the SPR from the UE.
Interaction with M-NG-RAN node initiated S-NG-RAN node Release:
If the M-NG-RAN node receives the S-NODE CHANGE REQUIRED message indicating releasing target S-NG-RAN node(s) and cancelling all prepared PSCells in the target S-NG-RAN node(s), the M-NG-RAN shall, if supported, trigger the M-NG-RAN node initiated S-NG-RAN node release procedure to the target S-NG-RAN node(s) and cancel all the prepared PSCells at the target S-NG-RAN node(s).
<<<<<<<<<<<<<<<<<<<< End of 1st Change >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED --
<<<<<<<<<<<<<<<<<<<< 2nd Change >>>>>>>>>>>>>>>>>>>>
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This message is sent by the S-NG-RAN node to the M-NG-RAN node to request the modification of 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
	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

	PDU Session Resources To Be Modified List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources To Be Modified Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Modification Required Info – SN terminated IE 
nor the
PDU Session Resource Modification Required Info – MN terminated IE
is present in a PDU Session Resources To Be Modified Item IE, abnormal conditions as specified in clause 8.3.4.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Modification Required Info – SN terminated
	O
	
	9.2.1.20
	
	–
	

	>>PDU Session Resource Modification Required Info – MN terminated
	O
	
	9.2.1.22
	
	–
	

	PDU Session Resources To Be Released List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources To Be Released Item
	
	1 .. <maxnoofPDUSessions>
	
	
	–
	

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

	>PDU sessions to be released List – MN terminated
	O
	
	PDU session List with Cause
9.2.1.26
	
	–
	

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

	Spare DRB IDs
	O
	
	DRB List
9.2.1.29
	Indicates the list of unnecessary DRB IDs that had been used by the S-NG-RAN node.
	YES
	ignore

	Required Number of DRB IDs
	O
	
	Number of DRBs
9.2.3.78
	Indicates the number of DRB IDs that the S-NG-RAN node requests more.
	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

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	reject

	SCG Indicator
	O
	
	ENUMERATED(released,...)
	
	YES
	ignore

	SCG UE History Information
	O
	
	9.2.3.151
	
	Yes
	ignore

	SCG Activation Request
	O
	
	9.2.3.154
	
	YES
	ignore

	CPAC Information Required
	O
	
	
	This IE may be sent from the target SN.
	YES
	ignore

	>Candidate PSCell List
	
	1
	
	Indicates the full list of candidate PSCells prepared at the target S-NG-RAN node.
	–
	

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

	>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	–
	

	SCG Reconfiguration Notification
	O
	
	ENUMERATED (executed, ...)
	
	YES
	ignore

	SPR availability in UE
	O
	
	ENUMERATED (spr_available, …)
	Indicated that an SPR is available in the UE
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofPSCellCandidate
	Maximum no, of PSCell candidate. Value is 8



<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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