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Introduction

RAN3#117bis-e got progress on these two features and has send a LS to RAN2. This contribution provides our view on left issues in [1] identified at last meeting.
Discussion
Inter-RAT SHR
 Inter-RAT SHR from LTE to NR
	Proposal 9: FFS whether and how to support inter-RAT SHR from LTE to NR in Rel-18. RAN3 can evaluate the following and discuss whether this needs to be supported in Rel-18

Motivation and scope (e.g., is optimizing LTE also in scope of the Rel-18 WID?)

Trigger conditions (e.g., can we restrict to only T304 to limit LTE impacts)

Encoding of inter-RAT SHR from LTE to NR

Parameters to be included in inter-RAT SHR from LTE to NR


Motivation and scope(e.g., is optimizing LTE also in scope of the Rel-18 WID?)
The objective of Rel-18 WI, does not preclude optimization of LTE to NR SHR. Also in TR37.816, optimization of SHR from LTE( ng-eNB) to gNB is also not precluded. To allow the user case will enable ng-eNB node to detect lower layer failure ( RLM) and optimize corresponding mobility setting.
Observation 1: Support inter-RAT SHR from LTE to NR is not precluded from WI objective and TR report.
	TR 37.816
The MRO function in NR could be enhanced to provide a more robust mobility via reporting failure events observed during successful handovers. A solution to this problem is to configure the UE to compile a report associated to a successful handover comprising a set of measurements collected during the handover phase, i.e. measurement at the handover trigger, measurement at the end of handover execution or measurement after handover execution. The UE could be configured with triggering conditions to compile the Successful Handover Report, hence the report would be triggered only if the conditions are met. This limits UE reporting to relevant cases, such as underlying issues detected by RLM, or BFD detected upon a successful handover event.

The availability of a Successful Handover Report may be indicated by the Handover Complete message (RRCReconfigurationComplete) transmitted from UE to target NG-RAN node over RRC. The target NG-RAN node may fetch information of a successful handover report via UE Information Request/Response mechanism. In addition, the target NG-RAN node could then forward the Successful Handover Report to the source NR-RAN node to indicate failures experienced during a successful handover event. 


Trigger conditions and encoding.
Similar as SHR from NR to LTE, the trigger conditions( T310/312/304) and encoding need RAN2 progress. In order to limited impact on LTE specification, trigger of T304 is provided by Target gNB. The trigger condition of T310/312 depends on RAN2’s progress. While it is noted if only trigger conditions only limited to T304 threshold, the RLM issue of ng-eNB is unable to be detected.

Parameters to be included in inter-RAT SHR from LTE to NR
Similar as SHR report, the following information need to be captured in inter-RAT SHR from LTE to NR:

Source LTE cell information

Target NR cell information

Measurement results for source, target and neighbours

Cause to indicate which inter-RAT SHR triggering condition was met

Target C-RNTI(FFS)
UE location Information
The above observation should be confirmed by RAN2.

Proposal 1: Send LS to RAN2 that support inter-RAT SHR from LTE to NR is not precluded in Rel-18. At least trigger of T304 can be provided by target NR node. RAN3 asks RAN2 whether trigger of T310/312 of ng-eNB is needed. In addition, RAN3 thinks that at least the following parameters can be useful for optimizing inter-RAT successful handover from LTE to NR. 

Source LTE cell information

Target NR cell information

Measurement results for source, target and neighbours

Cause to indicate which inter-RAT SHR triggering condition was met

UE location Information
 TPs for Inter-RAT SHR
RAN3 discussed how to support inter-SHR in Rel-18 in the previous meeting, but most of the issues need to be further checked with RAN2. In the LS( R3-226003) sent to RAN2, RAN3 asked the following questions:

Q1. Is RAN2 planning to impact LTE specifications to support inter-RAT SHR?

Q2. Whether T304 trigger for inter-RAT SHR from NR to LTE is to be supported?

Q3. If yes to Q2, whether the inter-RAT SHR is always encoded in source RAT format or can be encoded based on the RAT format which generates the inter-RAT SHR trigger condition (e.g., inter-RAT SHR encoded in NR format for T310/T312 triggers and in LTE format for T304 triggers for inter-RAT HO from NR to LTE)?

Q4. If yes to Q2, and if inter-RAT SHR is collected due to T304 triggers (configured by target LTE node), what is RAN2’s preference on the following two options?

Option 1: It is sufficient for UE to report the inter-RAT SHR once UE is back to NR

Option 2: The LTE node should have the capability to retrieve the inter-RAT SHR. 

We need to wait for a response from RAN2, in this contribution, we provide TPs on inter-RAT SHR support for reference only, based on the following assumptions: T304 trigger condition is supported; LTE format encoded Inter-RAT SHR is supported; Receiving node needs to forward LTE format inter-RAT SHR to target via Xn interface. 
Proposal 2: The TPs on inter-RAT SHR support for F1AP, NGAP and XnAP are provided in Annex A,B and C for reference only, based on the following assumptions: T304 trigger condition is supported; LTE format encoded Inter-RAT SHR is supported; Receiving node needs to forward LTE format inter-RAT SHR to target via Xn interface. 
Successful PSCell Change Report(SPR)
RAN2 also got progress regarding SPR at last meeting.

Agreements

1
RAN2 confirms the scenarios for SPR for NR-DC, including:

•
SN- and MN-initiated classic PSCell change / CPC

•
Intra-SN classic PSCell change / CPC

•
Classic Addition / CPA

1a
RAN2 will discuss HO with SN change later, after the basic solution for SPR is known

2
Given that PSCell addition is proposed by all companies, SPR is used as the abbreviations to use for the feature.

3
RAN2 confirm to prioritize NR-DC scenario for SPR.

4
SHR solution is taken as baseline for the SPR in terms of configuration and reporting at high level. Details of the configuration and report need to be tailored/customized/new message per use case.

5
Network configures SPR configuration IE for the UE, with at least the following triggering conditions:

•
T310 triggering condition

•
T312 triggering condition

•
T304 triggering condition

5a: Other triggering conditions are FFS

5b: Values of the triggering conditions are FFS

5c: Which node configures the triggering condition is FFS. 

6
RAN2 agree to the following:

A.
SPR configuration is configured by network through otherConfig 

B.
SPR is fetched via UE Information Request/Response procedure

7
UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).

a)
Source PSCell info (cell ID, measurement result)

b)
Target PScell info (cell ID, measurement result)

c)
Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)

d)
Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)

f)
The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 

7a: FFS on whether to reuse CHO candidate cell flag for the CPAC candidate cells or define a new flag to indicate CPAC candidate cell.

7b: FFS on whether to include or on conditional inclusion of random access related information.

7c:
FFS on Location Information

It is noted RAN2 has agreed to use the abbreviation of SPR for the feature Successful PScell Change Report, it is also suggested to use the same abbreviation in RAN3.

Proposal 3: RAN3 to use SPR as abbreviation for Successful PScell Change Report feature.
Objective of SPR

This sub section aiming to answer the following question raised at last RAN3 meeting

	Proposal 13: FFS whether the objective of SPCR is to optimize T310/T312/T304 configuration or to optimize PSCell change/addition configuration. Way forward is as below:

If the objective of SPCR is to optimize T310/T312/T304 configuration, the node which configures the timers decides the SPCR triggers.
If the objective of SPCR is to optimize PSCell change configuration, the node which initiates the PSCell change/addition decides the SPCR triggers.


As defined in TR 37.816, the objective of SHR is to find out mobility issue of lower layer during a  successful handovers and based on SHR report the RAN node can optimize RLM configurations or changes of mobility thresholds.
	TR 37.816:
5.3.2.5
Successful HO Report

--Omit irrelevant part 
Upon reception of a Successful HO Report, the receiving node is able to analyse whether its mobility configuration needs adjustment. Such adjustments may result in changes of mobility configurations, such as changes of RLM configurations or changes of mobility thresholds between the source and the target. In addition, target NG RAN node, in the performed handover, may further optimize the dedicated RACH-beam resources based on the beam measurements reported upon successful handovers


Since the handover/ PScell change is successful complete without any RLF/SCG failure report, it should be considered the decision make by the trigger node (whatever is MN or SN) is correct and no need for further optimization.

Observation 2: The objective of SPR is not to optimize PSCell change configuration. RAN node can optimize RLM configurations or changes of mobility thresholds based on SPR report.
Based on above observation, the node which configures the timer thresholds(T310/312/304) decides the SPR triggers. In turn, the nodes which decides the SPR trigger should enforce optimization based on SPR report retrieved from UE.

Proposal 4: The node which configures the timer thresholds(T310/312/304) decides the SPR triggers and enforce optimization based on SPR report retrieved from UE.
Contents of SPR
At last RAN3 meeting, several parameters has been suggested by RAN3 and send to RAN2 for confirmation. The following left issue was also identified at last RAN3 meeting. 
	Proposal 11: FFS whether to also include the following in Successful PSCell Change Report:

PCell information, in case of MN initiated PSCell change/CPC

Information that PSCell change was MN-initiated or SN-initiated

Time between CPC execution and report retrieval

C-RNTI (MN, target SN, source SN)


PCell information
We think PCell information is needed for SPR when the SPR report can be retrieved from a third Node (i.e neither MN or SN). It is possible the third node does not have direct interface with SN, then based on the PCell information, the third node can provide the SPR report to the SN. Since which node will retrieve the SPR report depends on RAN2, it is better for RAN3 to wait RAN2’s progress.

Information that PSCell change was MN-initiated or SN-initiated
As explained in above, either MN or SN initialed SPR does not need to optimize PSCell change configuration. It is not necessary to provide MN-initiated or SN-initiated information in SPR. In addition, UE can not differentiate which node trigger PScell change based on current specification.

Time between CPC execution and report retrieval
The intention to introduce this timer is vague. It is possible the first Node able to retrieve the SPR report does not do so due to e.g overload. Then the timer will become very long without bring important information to the network.

C-RNTI (MN, target SN, source SN)
It is noted a C-RNTI of target Node is introduced in SHR report in Rel-17. But the intention of the information is for a special user case.In this user case that the RLF is shortly detected in the target PCell after successful handover. The UE may generate both SHR and RLF report for the same handover procedure. To assist the network to correlate the SHR and RLF report, a C-RNTI of the target was introduced in Rel-17.

Based on the same principle, there is no following failure need to correlated in MN and source SN, therefore no C-RNTI for MN and source SN is necessary.

Regarding target SN, the potential failure need to be correlated is SCGFailureInformation. While it is also noted there is no C-RNTI in the message. Therefore C-RNTI for target SN is also not needed in SPR report. 
Proposal 5: Whether to include PCell information in Successful PSCell Change Report depends on RAN2 progress.
Proposal 6: No need to including following information in Rel-18 Successful PSCell Change Report:
Information that PSCell change was MN-initiated or SN-initiated

C-RNTI (MN, target SN, source SN)

Time between CPC execution and report retrieval)
3. Conclusion

In this contribution, observation and proposals are:
For Inter-RAT SHR:

Observation 1: Support inter-RAT SHR from LTE to NR is not precluded from WI objective and TR report.

Proposal 1: Send LS to RAN2 that support inter-RAT SHR from LTE to NR is not precluded in Rel-18. At least trigger of T304 can be provided by target NR node. RAN3 asks RAN2 whether trigger of T310/312 of ng-eNB is needed. In addition, RAN3 thinks that at least the following parameters can be useful for optimizing inter-RAT successful handover from LTE to NR. 

Source LTE cell information

Target NR cell information

Measurement results for source, target and neighbours

Cause to indicate which inter-RAT SHR triggering condition was met

UE location Information
Proposal 2: The TPs on inter-RAT SHR for F1AP, NGAP and XnAP are provided in Annex for reference only, based on the following assumptions: T304 trigger condition is supported; LTE format encoded Inter-RAT SHR is supported; Receiving node needs to forward LTE format inter-RAT SHR to target via Xn interface. 
For Successful PSCell Change Report(SPR):

Proposal 3: RAN3 to use SPR as abbreviation for Successful PScell Change Report feature.

Observation 2: The objective of SPR is not to optimize PSCell change configuration. RAN node can optimize RLM configurations or changes of mobility thresholds based on SPR report.

Proposal 4: The node which configures the timer thresholds(T310/312/304) decides the SPR triggers and enforce optimization based on SPR report retrieved from UE.

Proposal 5: Whether to include PCell information in Successful PSCell Change Report depends on RAN2 progress.

Proposal 6: No need to including following information in Rel-18 Successful PSCell Change Report:
Information that PSCell change was MN-initiated or SN-initiated

C-RNTI (MN, target SN, source SN)

Time between CPC execution and report retrieval)
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Annex A:  TP for SHR to TS38.413
9.3.3.35
SON Information Report

This IE contains the configuration information to be transferred.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE SON Information Report 
	M
	
	
	
	-
	

	>Failure Indication Information
	
	
	
	
	
	

	>>Failure Indication
	M
	
	9.3.3.37
	
	-
	

	>HO Report Information
	
	
	
	
	
	

	>>HO Report 
	M
	
	9.3.3.39
	
	-
	

	>Successful HO Report Information
	
	
	
	
	
	

	>>Successful HO Report List
	
	1
	
	
	YES
	ignore

	>>>Successful HO Report Item
	
	1..<maxnoofSuccessfulHOReports>
	
	
	-
	

	>>>>Successful HO Report Container
	M
	
	OCTET STRING
	SuccessHO-Report-r17 IE as defined in TS 38.331 [18].
	-
	

	>LTE Successful HO Report Information
	
	
	
	
	
	

	>>LTE Successful HO Report List
	
	1
	
	
	YES
	ignore

	>>>LTE Successful HO Report Item
	
	1..<maxnoofSuccessfulHOReports>
	
	
	-
	

	>>>>LTE Successful HO Report Container
	M
	
	OCTET STRING
	FFS, RAN2's confirmation is needed
	-
	


	Range bound
	Explanation

	maxnoofSuccessfulHOReports
	Maximum no. of Successful HO Reports. Value is 64.


Annex B:  TP for SHR to TS38.473
9.2.10.1
ACCESS AND MOBILITY INDICATION

This message is sent by gNB-CU to gNB-DU to provide access and mobility information to the gNB-DU.

Direction: gNB-CU ( gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	RACH Report Information List
	
	0..1
	
	
	YES
	ignore

	>RACH Report Information Item
	
	1 .. <maxnoofRACHReports>
	
	
	-
	

	>>RACH Report Container
	M
	
	OCTET STRING
	RA-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [8].
	-
	

	>>UE Assistant Identifier 
	O
	
	gNB-DU UE F1AP ID

9.3.1.5
	
	-
	

	RLF Report Information List
	
	0..1
	
	
	YES
	ignore

	>RLF Report Information Item
	
	1 .. <maxnoofRLFReports>
	
	
	-
	

	>>NR UE RLF Report Container
	M
	
	OCTET STRING
	nr-RLF-Report-r16 IE contained in the UEInformationResponse message defined in TS 38.331 [8].
	-
	

	>>UE Assistant Identifier 
	O
	
	gNB-DU UE F1AP ID

9.3.1.5
	
	-
	

	Successful HO Report Information List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Report Information Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	-
	

	>>Successful HO Report Container
	M
	
	OCTET STRING
	SuccessHO-Report-r17 IE as defined in subclause 6.2.2 in TS 38.331 [8].
	-
	

	LTE Successful HO Report Information List
	
	0..1
	
	
	YES
	ignore

	>LTE Successful HO Report Information Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	-
	

	>>LTE Successful HO Report Container
	M
	
	OCTET STRING
	FFS, RAN2's confirmation is needed
	-
	


	Range bound
	Explanation

	maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.

	maxnoofRLFReports
	Maximum no. of RLF Reports, the maximum value is 64.

	maxnoofSuccessfulHOReports
	Maximum no. of Successful HO Reports, the maximum value is 64.


Annex C:  TP for SHR to TS38.423
9.1.3.25
ACCESS AND MOBILITY INDICATION
This message is sent by NG-RAN node1 to transfer access and mobility related information to NG-RAN node2.

Direction: NG-RAN node 1 ( NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	RACH Report List
	
	0..1
	
	
	YES
	ignore

	>RACH Report List Item
	
	1 .. <maxnoofRACHReports>
	
	
	EACH
	ignore

	>>RACH Report Container
	O 
	
	OCTET STRING
	RA-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore

	>>UE Assistant Identifier
	O
	
	NG-RAN node UE XnAP ID

9.2.3.16
	
	YES
	ignore

	Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Report List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	–
	

	>>Successful HO Report Container
	O
	
	OCTET STRING
	SuccessHO-Report-r17 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	–
	

	LTE Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>LTE Successful HO Report List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	-
	

	>>LTE Successful HO Report Container
	M
	
	OCTET STRING
	FFS, RAN2's confirmation is needed
	-
	


	Range bound
	Explanation

	maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.

	maxnoofSuccessfulHOReports
	Maximum no. of Successful HO Reports, the maximum value is 64.



