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Introduction
In last meeting, there were some progresses on the scenarios to be studied for inter-system inter-RAT SHR and SPCR for NR-DC. The agreements and FFSs are showed as the following: 
Inter-RAT SHR
The draft LS to RAN2 includes below points:
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
· FFS on Target C-RNTI
· UE location Information
FFS whether the presence of Target C-RNTI IE in inter-RAT SHR is related to the decision on supporting T304 trigger
Inter-RAT SHR
Proposal 5: RAN3 should discuss the forwarding mechanism at network side for inter-RAT SHR from NR to LTE. If T304 triggers are to be supported, then following options are possible:
· Option 1: The receiving node forwards the inter-RAT SHR to source NR node, then source NR node forwards the inter-RAT SHR to target LTE node
· Option 2: The receiving node forwards the inter-RAT SHR to target LTE node, then target LTE node forwards the inter-RAT SHR to source NR node
· Option 3: The receiving node forwards the inter-RAT SHR to corresponding node which generates the SHR trigger condition that triggers the inter-RAT SHR
Proposal 8: FFS whether to also include the following in inter-RAT SHR from NR to LTE
· Time between HO execution and SHR retrieval 
· source C-RNTI
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

Successful PSCell Change Report
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)
1. Source PSCell information, in case of PSCell change/CPC
1. Target PSCell information
1. SPCR cause
1. Latest measurement results
1. Location information of the UE
1. Time elapsed between the CPAC execution and reception of CPAC configuration, in case of CPAC
LS RAN2 to check the reporting of SPCR (delayed or immediate). Ask RAN2 whether the SPCR can be stored at the UE and sent later or is sent immediately after the successful PSCell change or addition.
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). 
Proposal 15: Root cause analysis for SPCR should be done by the node deciding the SPCR trigger.
Send LS to RAN2 to check which node (MN or SN) retrieves the SPCR from the UE, and which node may send the configuration to the UE.
SPCR
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)
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
In this paper, for the agreed scenarios and FFSs, we will give some potential solutions. 
Discussion
  Intra-system inter-RAT SHR
HO from NR to LTE within NG-RAN
Proposal 5: RAN3 should discuss the forwarding mechanism at network side for inter-RAT SHR from NR to LTE. If T304 triggers are to be supported, then following options are possible:
· Option 1: The receiving node forwards the inter-RAT SHR to source NR node, then source NR node forwards the inter-RAT SHR to target LTE node
· Option 2: The receiving node forwards the inter-RAT SHR to target LTE node, then target LTE node forwards the inter-RAT SHR to source NR node
· Option 3: The receiving node forwards the inter-RAT SHR to corresponding node which generates the SHR trigger condition that triggers the inter-RAT SHR
Proposal 8: FFS whether to also include the following in inter-RAT SHR from NR to LTE
· Time between HO execution and SHR retrieval 
· source C-RNTI
For the information in proposal 8, they can be used for the node(s) generating the triggering condition(s) which trigger the SHR to identify the UE and detect the underlying failure parameters. Therefore, it is expected to discuss the information in proposal 8 together with the forwarding schemes in proposal 5.
If T304 related triggering condition is supported, the triggering mechanism of the intra-system inter-RAT SHR applies the most principles of the R17 SHR. With this in mind, we prefer to reuse the forwarding scheme of the R17 SHR. When the receiving node receives the intra-system inter-RAT SHR, it can reuse the forwarding scheme in R17 and deliver it to the right node. 
Proposal 1: The forwarding scheme of intra-system inter-RAT SHR can reuse the one of the R17 intra-NR SHR.
Technically speaking, the node(s) which generates the SHR triggering condition that triggers the inter-RAT SHR should be delivered with the SHR for the root cause analysis and possible adjustment. In the SHR, there is the target C-RNTI. However, it is possible that the C-RNTI has been reused in the target cell. Consequently, it is reasonable to include the time information, e.g., the time elapsed since the HO command until the reporting, to further help the target node to uniquely identify the UE. It is also worth noting that the new time information can also be useful for the source node to find the UE reporting the SHR. Furthermore, upon identify the UE, the node can try to get the UE context, including the configuration parameters for this mobility procedure and analyse the potential root cause.
With the existing target C-RNTI in the SHR and the new time information, we believe that all the three options can work well for the target node to find the UE experiencing the near failure mobility.
Observation 1: The node which configures the triggered timer condition should identify the UE for mobility optimization.
Observation 2: All the three options can work for the target cell to identify the UE if T304 related triggering condition is met.
Proposal 2: To uniquely identify the UE, RAN2 should provide the time since the HO command until the reporting in the intra-system inter-RAT SHR.
For option 1, if T310/312 related triggering conditions are met, the source node should perform the root cause analysis. Currently, there is no source C-RNTI in the SHR, it is impossible for the source node to identify which UE occurred the near failure issue then cannot decide the suboptimal parameters. One solution is to allow the UE to include the source C-RNTI in the SHR if T310/312 relate triggering conditions trigger the inter-RAT SHR. Alternatively, the source node can request the target node to provide the source C-RNTI or the mobility information which were sent to the target node during the handover procedure. 
Observation 3: With option 1, the source node cannot identify the UE.
Observation 4: For option 1, to assist the source node to identify the UE and find the suboptimal parameters:
· 1a: the UE can report the source C-RNTI if T310/312 related triggering conditions trigger the SHR.
· 1b: the source node can request the target node for the source C-RNTI or the mobility information.
For option 2, the receiving node firstly forwards the inter-RAN SHR to the target node. When the target node opens the SHR and finds that the triggering condition is T310/312 related one, it knows the SHR should be further forwarded to the source node. If the source C-RNTI or the source mobility information can be retrieved, the target node should forward them together with the SHR to the source node.
Observation 5: For option 2, to assist the source node to identify the UE and find the suboptimal parameters:
· 2a: the target node sends the source C-RNTI and/or mobility information if T310/312 related triggering conditions trigger the SHR.
For option 3, there will be the same issue as in option 1 that the source cannot identify the UE if the T310/312 related triggering condition are met.
Therefore, we provide a small summary based on the above discussion, considering whether the T304 trigger is not supported or not.
	
	T304 is not supported
	T304 is supported

	Option 1: 
	the receiving node only forwards the inter-RAT SHR to the source NR node
	The receiving node forwards the inter-RAT SHR to source NR node, then source NR node forwards the inter-RAT SHR to target LTE node

	
	Enhancements:
Opt 1a: RAN2 provides the source C-RNTI in the inter-RAT SHR
Opt 1b: new procedures for the source NR to request the target LTE node to provide the source C-RNTI/mobility information
	Enhancements:
Opt 1a: RAN2 provides the source C-RNTI in the inter-RAT SHR
Opt 1b: new procedures for the source NR to request the target LTE node to provide the source C-RNTI/mobility information

	Option 2: 
	The receiving node forwards the inter-RAT SHR to target LTE node, then target LTE node forwards the inter-RAT SHR to source NR node
	The receiving node forwards the inter-RAT SHR to target LTE node, then target LTE node forwards the inter-RAT SHR to source NR node

	
	Enhancements:
Opt 2a: the target LTE node to provide the source C-RNTI/mobility information to the source node when forwarding the SHR
	Enhancements:
Opt 2a: the target LTE node to provide the source C-RNTI/mobility information to the source node when forwarding the SHR

	Option 3: 
	The receiving node forwards the inter-RAT SHR to source NR node 
	The receiving node forwards the inter-RAT SHR to corresponding node which generates the SHR trigger condition that triggers the inter-RAT SHR

	
	Enhancements:
Opt 1a: RAN2 provides the source C-RNTI in the inter-RAT SHR
Opt 1b: new procedures for the source NR to request the target LTE node to provide the source C-RNTI/mobility information
	Enhancements:
Opt 1a: RAN2 provides the source C-RNTI in the inter-RAT SHR
Opt 1b: new procedures for the source NR to request the target LTE node to provide the source C-RNTI/mobility information


It is noted that if T304 trigger is not supported, opt 1a can have the less impact on both RAN2 and RAN3 specifications. Otherwise, opt 2a seems more reasonable.
Proposal 5a: If T304 trigger is not supported, RAN2 can provide the source C-RNTI in the SHR in case of T310/312 related triggering condition, and the receiving node only forwards the SHR to the source node.
Proposal 5b: If T304 trigger is supported, option 2 is preferred with the target node to provide the source C-RNTI/mobility information to the source node.
HO from LTE to NR within NG-RAN
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
Technically speaking, the motivation of the SHR is to optimize the mobility procedure to improve the robustness. In our understanding, the HO from LTE to NR will occur as frequently as the other direction. If the HO from LTE to NR is about to failure, this will also downgrade the capacity and performance of whole system. Taking this into consideration, it is beneficial to consider the SHR function for the handover from LTE to NR as well. 
Proposal 6: For intra-system inter-RAT SHR, HO from LTE to NR should be supported.
But if we restrict to only T304 trigger, it seems that only RACH related configuration in the target NR node should be optimized. In addition, it is known that the UE will generate the RA report for the successful random-access procedure. Consequently, for the successful handover from LTE to NR, we believe the random-access information provided in the RA report will be sufficient for the target NR node to know the potential RACH related problem. The UE is not needed to provide the duplicated random information in the SHR report.
Proposal 7: If intra-system inter-RAT SHR is supported for the HO from LTE to NR, T310 and T312 related triggering conditions should be supported at least.
Similar as the discussion for the SHR from NR to LTE, the SHR from LTE to NR should be generated and encoded into LTE format in case of T310 and T312 related triggering conditions.
Proposal 8: For intra-system inter-RAT SHR from LTE to NR, it is encoded into LTE format for T310 and T312 related triggering conditions.
For the parameters in the intra-system inter-RAT SHR from LTE to NR, it is desirable to take the R17 SHR as baseline. Moreover, it is also beneficial to consider the enhancements for the inter-RAT SHR from NR to LTE. Thus, we can have the following proposal:
Proposal 9: For intra-system inter-RAT SHR from LTE to NR, it can include:
•	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
•	source LTE C-RNTI
•	UE location Information
SPCR
Information in the SPCR
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)
It is worth noting that the PCell information and information to indicate which node initiated the PSCell change can be used to forward the SPCR to the suitable node, which should be responsible for the underlying PSCell change failure. As for the time between CPC execution and report retrieval, together with the agreed time elapsed between the CPAC execution and reception of CPAC configuration, the network can infer when the mobility decision was made and know the corresponding mobility configuration parameters. Based on the time information and the C-RNTI, they can be considered for uniquely identify the UE to finally find the suboptimal configurations, as mentioned in the above section of SHR.
Generally, the reporting of the SPCR is still under discussion. It is a shared understanding that all the above parameters may not needed if the SPCR is immediately reported. In this case, based on the stored UE context, the first two parameters and the C-RNTI can be derived. Moreover, the time information can also be calculated by the MN or SN node upon receiving the SPCR. 
Alternatively, if the SPCR can be stored and reported later within 48 hours as RLF report, we believe all the information are required. If the PCell change is initiated by the MN or it is the PCell addition case, the UE should include the PCell information. The node receiving the SPCR from the UE can forward it to the MN node for robustness optimization. Besides, for the PSCell change, it is beneficial for the UE to indicate the node initiating the PSCell change procedure in order to assist the receiving to decide the forwarding node. As for the C-RNTI, which C-RNTI should be included depends on the use case. 
Proposal 10a: If SPCR is stored and reported later, the following information should be included in the SPCR:
•	PCell information, in case of MN initiated PSCell addition/change/CPC
•	Information that PSCell change was MN-initiated or SN-initiated
•	Time between CPC execution and report retrieval
•	C-RNTI (FFS for MN, target SN, source SN)
Proposal 10b: If SPCR is immediately reported, no additional information is introduced in the SPCR.
Which node to configure Triggering condition
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
The situation for T310/T312 and T304 is different. T310 and T312 related timers are used to detect physical layer issues between UE and source PSCell, while T304 related timer is used to detect RA related issue between UE and target PSCell. There is no doubt that SPR T304 threshold shall be determined by target SN and configured by MN to UE. As agreement in RAN3, only UE is configured with DC, SCG T310 and T312 can be configured to UE and thus SPR T310,T312 can be further discussed. As for SPR T310,T312, issue has been brought up regarding which node determine these two and then which nodes configures these two to UE. 
There are several cases which have attracted considerable attention listed as below:
Case 1a: SN-initiated classic PSCell change / CPC
Case 1b: MN-initiated classic PSCell change / CPC
Case 2: Intra-SN classic PSCell change / CPC
Case 3: Classic Addition / CPA
We first exclude case 3 which does not consider SPR T310,T312 triggers. In case 1a and case2, the initiating node is exactly source SN, which makes source SN with no doubt act as the node determining SPR T310,T312 threshold. In other words, for SN-initiated classic PSCell change/CPC or intra-SN classic PSCell change CPC, the T310,T312 related triggering conditions are decided and configured by the source SN node.
Proposal 11: For SN-initiated/intra-SN classic PSCell change / CPC, the source SN configures the T310, T312 related triggering condition.
However in case 1b, the MN as the initiating node has no idea of the current SCG RLF timer configuration, which is configured by the source SN itself. It has not discussed yet that which node could properly determine the trigger settings to detect the underlying SCG RLF related issue.
There could several ways to address this issue for case 1b. One way is that, the MN determines SPR T310,T312 related triggering conditions. In this way, the MN could just decide the ratio percentage threshold by its own, without any knowledge of the T310/312 values configured by the source SN.
Another possible way is that, the MN can determine or get the T310,T312 related triggering conditions by interaction with source SN. For example, the MN could request source SN to provide the latest SCG T310,T312 times first and then decide the ratio percentage threshold. Alternatively, MN requests the source SN to determine T310,T312 related triggering conditions. Source SN could make a decision on SPR T310, T312 threshold with the knowledge of configured SCG T310, T312 value. The Source SN can respond the configured T310, T312 related triggering conditions to MN. This brings additional complexity on both MN and source SN.
In our understanding, the motivation of the SPCR is to identify the underlying failures and try to optimize the related parameters to ensure the robustness. Some of the related parameters are set by target node, the other are set by initiating node. Therefore, we prefer the node which initiates the PSCell addition/change to decide the SPCR triggers.
Proposal 12: For MN-initiated PSCell change / CPC, the MN configures the T310, T312 related triggering condition.
forwarding

As aforementioned SPR is used to detect underlying failure and make configuration adjustment. For example, improper candidate PSCell list or inappropriate execution conditions could cause SCG failure and needs to adjusted. For MN initiated CPA/CPC procedure it is MN to prepare candidate PSCell list and corresponding execution conditions, while for SN initiated CPC procedure it is source SN to prepare candidate PSCell list and the corresponding execution conditions. It could be MN or source SN that decides the improper configuration and needs to make adjustment. So the network needs to know the initiating node to identify the corresponding node.
In RAN2, it was agreed to report the SPR via UE Information Request/Response procedure. Since SPR is delayed reporting to MN, MN basically is assumed to has no related UE context. MN needs to be informed of the initiating node by UE reporting, so that MN could identify the corresponding node and forward SPR to it.
Proposal 13: For forwarding of SPR, the network needs the indication of initiating node from UE reporting.

Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss miscellaneous enhancements for intra-system inter-RAT SHR and SPCR, and we have the following observations and proposals:
Proposal 1: The forwarding scheme of intra-system inter-RAT SHR can reuse the one of the R17 intra-NR SHR.
Observation 1: The node which configures the triggered timer condition should identify the UE for mobility optimization.
Observation 2: All the three options can work for the target cell to identify the UE if T304 related triggering condition is met.
Proposal 2: To uniquely identify the UE, RAN2 should provide the time since the HO command until the reporting in the intra-system inter-RAT SHR.
Observation 3: With option 1, the source node cannot identify the UE.
Observation 4: For option 1, to assist the source node to identify the UE and find the suboptimal parameters:
· 1a: the UE can report the source C-RNTI if T310/312 related triggering conditions trigger the SHR.
· 1b: the source node can request the target node for the source C-RNTI or the mobility information.
Observation 5: For option 2, to assist the source node to identify the UE and find the suboptimal parameters:
· 2a: the target node sends the source C-RNTI and/or mobility information if T310/312 related triggering conditions trigger the SHR.
Proposal 5a: If T304 trigger is not supported, RAN2 can provide the source C-RNTI in the SHR in case of T310/312 related triggering condition, and the receiving node only forwards the SHR to the source node.
Proposal 5b: If T304 trigger is supported, option 2 is preferred with the target node to provide the source C-RNTI/mobility information to the source node.
Proposal 6: For intra-system inter-RAT SHR, HO from LTE to NR should be supported.
Proposal 7: If intra-system inter-RAT SHR is supported for the HO from LTE to NR, T310 and T312 related triggering conditions should be supported at least.
Proposal 8: For intra-system inter-RAT SHR from LTE to NR, it is encoded into LTE format for T310 and T312 related triggering conditions.
Proposal 9: For intra-system inter-RAT SHR from LTE to NR, it can include:
•	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
•	source LTE C-RNTI
•	UE location Information
Proposal 10a: If SPCR is stored and reported later, the following information should be included in the SPCR:
•	PCell information, in case of MN initiated PSCell addition/change/CPC
•	Information that PSCell change was MN-initiated or SN-initiated
•	Time between CPC execution and report retrieval
•	C-RNTI (FFS for MN, target SN, source SN)
Proposal 10b: If SPCR is immediately reported, no additional information is introduced in the SPCR.
Proposal 11: For SN-initiated/intra-SN classic PSCell change / CPC, the source SN determines and configures the T310, T312 related triggering condition via SRB1 or SRB3.
Proposal 12: For MN-initiated PSCell change / CPC, the MN determines and configures the T310, T312 related triggering condition via SRB1.
Proposal 13: For forwarding of SPR, the network needs the indication of initiating node from UE reporting.
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