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Introduction

In RAN3#117, the R18 SON/MDT enhancement for SHR and SPCR was discussed. The following agreements have been achieved by RAN3.

	SHR(Successful Handover Report) 

SHR for intra-system inter-RAT, HO from NR to LTE will be treated first
SPCR(Successful PScell change report)

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.


In this contribution, we provide further discussion on inter-RAT SHR and SPCR support in R18, and provide the corresponding TPs for NGAP, XnAP and F1AP.
Discussion
R18 Successful handover report

In current R17, only intra-NR SHR is supported, i.e. handover from NR cell to NR cell. The SHR report container has been introduced over XnAP/F1AP message, e.g, ACCESS AND MOBILITY INDICATION. If there is no Xn interface between two gNBs, the SHR report container will be delivered to target node via 5GC within SON Information Report IE in NGAP UPLINK/DOWNLINK RAN CONFIGURATION.

In the objectives in R18 SON/MDT WID, inter-RAT SHR should be supported in R18. The inter-RAT SHR can be generated after successful handover either between ng-eNB and gNB (intra-system), or between eNB and gNB(inter-system). In RAN3#117bis meeting, it was agreed that "SHR for intra-system inter-RAT, HO from NR to LTE will be treated first", and a LS( R3-225238) was already sent to RAN2 including this information. In other words, RAN3 focuses on the scenario of successful HO from gNB to ng-eNB for inter-RAT SHR in R18.

Observation 1: RAN3 has agreed to focus on the scenario of successful HO from gNB to ng-eNB for inter-RAT SHR in R18.

According to TS38.331, For the NR cell handover to LTE cell, the MobilityFromNRCommand message is used to command handover from NR to E-UTRA (connected to EPC or 5GC) as following figure :
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Figure 5.4.3.1-1: Mobility from NR, successful

MobilityFromNRCommand allows transfer of LTE RRC message e.g. RRCConnectionReconfiguration to enable inter-RAT handover to LTE, From our point of view, gNB sends MobilityFromNRCommand to UE, where the gNB can include SHR configuration in MobilityFromNRCommand message. In R17, UE receives successHO-Config for network, while the T310 and T312 timer threshold in successHO-Config is allocated by the source NG-RAN node, and the the target NG-RAN node allocates Threshold of T304. Similar, in the case of NR cell to LTE cell handover within 5GC, the T310 and T312 threshold for SHR trigger condition can be configured by source RAT(NR), and the T304 threshold for SHR trigger condition can be configured by target RAT(LTE).

Observation 2: In the case of gNB to ng-eNB handover, the NR cell may include SHR configuration in MobilityFromNRCommand message sent to UE, where the T310 and T312 threshold is configured by source RAT(NR), and the T304 threshold is configured by target RAT(LTE).

In Rel-16, The gNB can fetch the LTE RLF report after inter-system handover,i.e, eutra-RLF-Report-r16 IE in the UEInformationResponse message. Similar as LTE RLF report, from our point of view, after the successful handover from gNB to ng-eNB, it is reasonable that if SHR trigger condition configured by target RAT(LTE) is met, then UE generates a LTE SHR for mobility optimization at ng-eNB. However, some companies may think that UE will always generate source RAT(NR) format SHR. We suggest to send a LS to RAN2 to ask whether UE may generate LTE format SHR in the case of successful HO from gNB to ng-eNB.

Proposal 1: Send a LS to RAN2 to ask whether UE may generate LTE format SHR in the case of successful HO from gNB to ng-eNB. 

The SHR report is recorded in the VarSuccessHO-Report variable of the UE and saved for 48 hours, until it is fetched by the network. NG-RAN Node (e.g, gNB or ng-eNB) that fetches SHR from UE, needs to deliver the SHR to target node associated the handover. if RAN2 agrees that UE may generate LTE format SHR in the case of successful HO from gNB to ng-eNB, We propose to add LTE SHR container in XnAP, NGAP and F1AP for inter-RAT SHR delivery.

The NG-RAN Node (e.g, gNB) that fetches LTE SHR from UE, may not analyze the LTE SHR, for example, the LTE SHR is only used by LTE cell for optimization. In this way, although the LTE SHR contains the CGI information of source/target cell of the handover, the gNB is not aware of the target node which the LTE SHR needs to be delivered to. Similar thing may happen when the ng-eNB fetches NR SHR, the ng-eNB is not aware of the target node which the NR SHR needs to be delivered to. In order to support the NG-RAN node routes the inter-RAT SHR, UE needs provide the CGI information for delivery outside LTE/NR SHR container. It is proposed to send a LS to RAN2 for confirmation.
Proposal 2: If RAN2 agrees that UE may generate LTE format SHR in the case of successful HO from gNB to ng-eNB, It is proposed to add LTE SHR container in XnAP, NGAP and F1AP for inter-RAT SHR delivery. The corresponding TPs for F1AP, NGAP and XnAP are provided in annex.
Proposal 3: In order to support the NG-RAN node routes the inter-RAT SHR, UE needs provide the CGI information for delivery outside LTE/NR SHR container. It is proposed to send a LS to RAN2 for confirmation.

Successful PScell change report

After the user cases has been identified in RAN3#117e meeting, it is necessary to discuss which node (MN or SN) generates the SPC configuration, how the SPC Report is to be transmitted over network interfaces and which node is responsible for performing the optimization.

Which node (MN or SN) generates the SPC configuration
Background of Rel-17 SA successful handover
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Figure 1: 3GPP Release 17 Successful handover procedure
The procedure of Successful handover in 3GPP Release 17 is shown in Fig 1. when the source NG-RAN node decides to trigger HO, the source NG-RAN node sends the Handover Request message to the target NG-RAN node. This message contains the T310 and T314 timer threshold allocated by the source NG-RAN node. The target NG-RAN node allocates Threshold of T304. The target NG-RAN node stores the threshold of the T310/T314/T304 in the successHO-Config structure. The Handover Request acknowledge message returned to the source NG-RAN node contains successHO-Config. The successHO-Config information is contained in Target NG-RAN node To Source NG-RAN node Transparent Container IE. After obtaining the successHO-Config information, the source NG-RAN node sends the threshold of the T310/T314/T304 to the UE through the RRC message RRCReconfiguration. When the T310/T314/T304 timer of the UE exceeds threshold during the PCell handover process, successful handover failure is considered to have occurred and Successful handover report (SHR) is generated. This report is recorded in the VarSuccessHO-Report variable of the UE and saved for 48 hours. After the handover is completed, the UE sends the SHR to the target NG-RAN node. The target NG-RAN node performs failure root analysis. The target NG-RAN node sends the SHR to the source NG-RAN node via the XN interface ACCESS AND Mobility Indication message.

In the MR-DC scenario, the UE will change PScell in SN node or between SN node. As a result, PScell successful handover failure also occur. It is necessary to identify successful handover failure for SCG during PScell change procedure.
Observation 3: For the configuration of Successful handover, source node provides thresholds of T310 and T312 while target node provide threshold of T304.

User case analysis

	User cases
	Which Node can offer thresholds of T312/T310
	Standard impact
	Which Node should be optimized
	Analysis

	Case 1: SN initiated classic PSCell change
	MN or SN
	In case of MN: Provide in SN Addition request

In case of SN: New message or new IE in XnAP
	Source SN
	If MN provide configuration on behalf of source SN, the source SN can not optimize the configuration provide by M

	Case 2: SN initiated CPC


	MN or SN
	In case of MN: Provide in SN Addition request

In case of SN: New message or new IE in XnAP
	Source SN
	Same as case 1

	Case 3: MN-initiated classic PSCell change
	Only MN
	Provide in SN Addition request


	Source SN and MN
	Same as case 1

	Case 4:MN-initiated CPC
	Only MN
	Provide in SN Addition request


	Source SN and MN
	Same as case 1

	Case 5: intra-SN classic PSCell change
	Only SN
	No impact to XnAP
	SN
	No issue for SN provides SPCR configuration in this case.

	Case 6: intra-SN CPC
	Only SN
	No impact to XnAP
	SN
	Same as case 5

	Case 7: classic Addition


	Only MN
	Provide in SN Addition request


	MN
	No issue for MN provides SPCR configuration in this case.

	Case 8: CPA


	Only MN
	Provide in SN Addition request


	MN
	No issue for MN provides SPCR configuration in this case.


Based on above table, it can be seen neither SN or MN can provide configuration in all user cases for Rel-18 SPCR. Therefore it is propose to enable either MN and SN provide configuration for SPCR. 

For case 1-6, although MN can provide configuration on behalf of SN, the main issue is the SN can not have chance to optimize SPCR configuration after receive the report from MN or other Node. Then for these user cases, it is proposed to let SN provide the initial SPCR configuration(e.g Thresholds of T 312/T310). 

For case 7-8, it is straightforward for MN provide SPCR configuration.
Proposal 4: Source SN or SN provides SPCR configuration(e.g Thresholds of T 312/T310) in the following user cases: SN initiated classic PSCell change, SN initiated CPC, MN-initiated classic PSCell change, MN-initiated CPC, intra-SN classic PSCell change, intra-SN CPC.

Proposal 5: MN provides SPCR configuration(e.g Thresholds of T 312/T310) in the following user cases: Classic Addition, CPA.
Report transport of SPCR

For Rel-17 SHR,When the T310/T314/T304 timer of the UE exceeds threshold during the PCell handover process, successful handover failure is considered to have occurred and Successful handover report (SHR) is generated. This report is recorded in the VarSuccessHO-Report variable of the UE and saved for 48 hours. After the handover is completed, the UE sends the SHR to the target NG-RAN node.

While for SPCR, it is possible that UE provides SPCR report to the MN or UE provides SPCR report to a third Node.
	User cases
	In case MN received SPCR report
	In case a third Node received SPCR report
	Which Node should be optimized

	Case 1: SN initiated classic PSCell change
	MN need to provide the report to source SN.
	The third Node need to provide SPCR to the MN , then the MN need to provide the report to source SN.
	Source SN

	Case 2: SN initiated CPC


	Same as case 1
	Same as case 1
	Source SN

	Case 3: MN-initiated classic PSCell change
	Same as case 1
	Same as case 1
	Source SN and MN

	Case 4:MN-initiated CPC
	Same as case 1
	Same as case 1
	Source SN and MN

	Case 5: intra-SN classic PSCell change
	No XnAP impact.
	Same as case 1
	SN

	Case 6: intra-SN CPC
	No XnAP impact.
	Same as case 1
	SN

	Case 7: classic Addition


	No XnAP impact.
	The third Node need to provide SPCR to the MN
	MN

	Case 8: CPA


	No XnAP impact.
	The third Node need to provide SPCR to the MN
	MN


Based on above analysis , we provide the following proposals.

Proposal 6: NG-RAN nodes should transport report to the MN where SPCR occur.

Proposal 7: MN should transport report to the source SN in the following user cases: SN initiated classic PSCell change, SN initiated CPC, MN-initiated classic PSCell change, MN-initiated CPC, intra-SN classic PSCell change, intra-SN CPC.
Conclusion

In this contribution , the observations and proposals are:

For Intra-5GC Inter-RAT SHR Support in R18:

Observation 1: RAN3 has agreed to focus on the scenario of successful HO from gNB to ng-eNB for inter-RAT SHR in R18.

Observation 2: In the case of gNB to ng-eNB handover, the NR cell may include SHR configuration in MobilityFromNRCommand message sent to UE, where the T310 and T312 threshold is configured by source RAT(NR), and the T304 threshold is configured by target RAT(LTE).

Proposal 1: Send a LS to RAN2 to ask whether UE may generate LTE format SHR in the case of successful HO from gNB to ng-eNB. 

Proposal 2: If RAN2 agrees that UE may generate LTE format SHR in the case of successful HO from gNB to ng-eNB, It is proposed to add LTE SHR container in XnAP, NGAP and F1AP for inter-RAT SHR delivery. The corresponding TPs for F1AP, NGAP and XnAP are provided in annex.
Proposal 3: In order to support the NG-RAN node routes the inter-RAT SHR, UE needs provide the CGI information for delivery outside LTE/NR SHR container. It is proposed to send a LS to RAN2 for confirmation.
For SPCR Support in R18:

Observation 3: For the configuration of Successful handover, source node provides thresholds of T310 and T312 while target node provide threshold of T304.

Proposal 4: Source SN or SN provides SPCR configuration(e.g Thresholds of T 312/T310) in the following user cases: SN initiated classic PSCell change, SN initiated CPC, MN-initiated classic PSCell change, MN-initiated CPC, intra-SN classic PSCell change, intra-SN CPC.

Proposal 5: MN provides SPCR configuration(e.g Thresholds of T 312/T310) in the following user cases: Classic Addition, CPA.

Proposal 6: NG-RAN nodes should transport report to the MN where SPCR occur.

Proposal 7: MN should transport report to the source SN in the following user cases: SN initiated classic PSCell change, SN initiated CPC, MN-initiated classic PSCell change, MN-initiated CPC, intra-SN classic PSCell change, intra-SN CPC.
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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

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

	>>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.
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