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1	Introduction
In this paper we address different aspects concerning the inter-RAT SHR as well as successful PSCell change addition report (SPR).
2	Inter-RAT SHR 
2.1	Correlation between SHR and RLF Report in NR-to-LTE handover
[bookmark: _Hlk145428247]During RAN3#121, the meeting sent RAN3 LS R3-234716 to RAN2. The second topic in this LS was about the correlation between a SHR generated during a handover from NR to LTE, and a subsequent RLF Report generated in the LTE network soon after this handover. The LS says:
· [bookmark: _Hlk143710311]For inter RAT SHR (from NR to LTE), RAN3 see a benefit of correlating SHR and RLF reports for cases where the failure happens shortly after a successful handover. In order to do so, RAN3 agreed that it is beneficial that the UE reports a C-RNTI (from either source or target cell) and the time between the handover command and the reporting of this event in SHR. RAN3 leaves it up to RAN2 to decide whether to use source C-RNTI or target C-RNTI.
During RAN2#123bis, the following was agreed:
	The target C-RNTI is included in inter-RAT SHR to enable the correlation of the SHR and RLF report.



In this use case, the source (NR) node hands over the UE to a target (LTE) node. Also, a (NR) SHR is generated, and shortly after, a (LTE) RLF Report. The RLF Report can be sent from the target node to the source node "soon" after it is generated. The SHR is not understood by the LTE node and will be delivered to the source node when the UE returns to the NR network. This can take up to 48 hours, after which the SHR is scrapped and will never be sent. This means that the correlation may happen up to 48 hours after the handover occurs.
[bookmark: _Toc146612865][bookmark: _Toc146812264][bookmark: _Toc149889547]The correlation between SHR and RLF Report in the NR may happen within 48 hours after the handover.
For the correlation to succeed, the RLF Report and the SHR must contain information that link them together. One such piece of information is the target C-RNTI. During RAN2#123bis, it was agreed that the SHR shall include the target C-RNTI, as quoted above. The LTE RLF Report contains the C-RNTI of the serving PCell, which in this case corresponds to the target cell of the handover. As these C-RNTIs are the same, they can be used for correlation.
As observed above, it can take up to 48 hours for the source node to receive the SHR and attempt to correlate to a previously received RLF Report. However, as the C-RNTI is a short integer (16 bits) and one number can be reused several times during a 48-hour period, the target C-RNTI is not enough for correlating a SHR and an RLF Report.
[bookmark: _Toc146612867][bookmark: _Toc146812266][bookmark: _Toc149889548]The target C-RNTI is not sufficient to correlate a NR SHR and an LTE RLF Report due to reusability of C-RNTIs.

In order to rectify that, RAN3 proposes to log the time "between the handover command and the reporting of this event in SHR", as shown in the first box above. If this time is sent to the source node, it can be useful for finding the source node's UE context for this particular UE. This time is denoted timeShrReporting in the figure below. Also in this figure is timeConnFailure, which is the time between the initialization of a handover and the generation of a subsequent (LTE) RLF Report:
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Figure 1. Existing attribute timeConnFailure and suggested attribute timeShrReporting.

While timeShrReporting might be useful for finding the UE context, it cannot be easily used for correlating the SHR and the RLF Report, as it is measuring the time from the handover command to the time when the SHR is fetched by the source cell. (This is a simplification, as the SHR might be fetched by another NR cell, if the UE returns to the NR network in coverage of that other NR cell.)
The timers timeConnFailure and timeShrReporting are therefore not easily used for correlation.
[bookmark: _Toc149889549]Existing timer in RLF, and RAN3 proposed timer for SHR, are not suitable for correlation between SHR and RLF Report during NR-to-LTE handover.
To overcome this problem we must abandon the idea in the RAN3 LS. Instead, in order to avoid confusion caused by reusing the C-RNTI, we propose a timestamp measuring the time between SHR generation and the time when RLF occurred, which can be used to link the NR SHR to the LTE RLF Report. 
[bookmark: _Toc146612868][bookmark: _Toc146812267][bookmark: _Toc149889550]To avoid confusion caused by reusability of the target C-RNTIs, a time elapsed between SHR generation and the RLF can be used to correlate a NR SHR and an LTE RLF Report.
The LTE RLF Report contains the timeConnFailure-r10, which has the description:
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

No such timestamp exists for SHR today. One possibility would be to add a similar timestamp to the SHR, for example called timeSHRFailure with the following description:
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

This timestamp is sketched below. The timeConnFailure attribute is part of the RLF Report, while the timeSHRFailure is part of the SHR: 
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Figure 2. Existing attribute timeConnFailure and proposed attribute timeSHRFailure.
Note that in the figure above, the two timers start at the same time and stop at the same time. Therefore, their values are identical (but one timestamp is located in the LTE RLF Report, and the proposed new one is located in the SHR.)
[bookmark: _Toc146612872][bookmark: _Toc146812315][bookmark: _Toc149889557]Include an IE timeSHRFailure (copying timeConnFailure value, i.e. the time elapsed between HO execution and RLF in the target cell) to the SHR for correlating SHR and the successive RLF Report in LTE.
[bookmark: _Ref178064866]3	SPR for NR-DC
3.1	SPR configuration aspect
In RAN2#123bis meeting, it was agreed that UE stores two SPR configurations configured by MN and SN respectively and monitors the SPR configuration configured by the node that initiated the PSCell change.
Agreements:
2	UE should be allowed to store two SPR configurations configured by MN and SN respectively. UE only monitors the SPR configuration configured by the node that initiated the PSCell change.

However, we have the following FFS in the running CR, 
Editor's Note: based on which locationInfo configuration (e.g., configured by the source SCG or MCG or the target SCG) the UE should log the locationInfo.
Given that the SPR should be analysed by the node that initiated the PSCell change/addition, we think RAN2 should discuss how to provide the location information and based on which location information configuration. 
Similar to the SCGFailureInformation, wherein the UE logs the location information according to the configuration provided by the MCG and SCG, the SPR may need to provide the location information based on different location configurations provided by the MN and SNs.
[bookmark: _Toc149889551]In SCGFailureInformation the UE provides location information based on the MCG location configuration and based on the SCG location configuration separately. 
Therefore, we propose the following.
[bookmark: _Toc142572338][bookmark: _Toc149889558]RAN2 discuss how the UE provides the location information:
· [bookmark: _Toc142572339][bookmark: _Toc149889559]Based on the location configuration configured by node initiating the PSCell change 
· [bookmark: _Toc142572340][bookmark: _Toc149889560]Based on the location configuration of the node whose configured triggering SPR conditions are fulfilled, e.g., if T304 threshold is fulfilled UE logs location info based on the target SCG location configuration, and so on.

RAN3 has sent below LS (R3-235868) regarding SPR triggers exchange between source SN and MN.
In the context of Successful PSCell change Report (SPR), RAN3 discussed how the SPR triggers should be provided from the Source/Target SN to the MN and have the following questions to RAN2:
-	RAN3 agreed that for SN initiated PSCell change or CPC, source SN should provide the T310/T312 SPR triggers to MN. Can an inter-node RRC message (e.g., CG-Config) be enhanced to provide the T310/T312 SPR trigger in this case?
The purpose of CG-Config message is to transfer SCG radio configuration generated by SN to MN and triggers for SPR are also qualified as configuration from SN. Hence, our view is to agree with the RAN3 proposal.
[bookmark: _Toc149889561]RAN2 confirm to include T310/T312 thresholds (configured by the source SN as part of PSCell change procedure) in the CG-config message.
In addition, in the latest version of the running CR after the RAN2#123bis meeting, the agreement to indicate the SN initiated PSCell to the UE is implemented. In case of an SN initiated PSCell change, MN needs to configure this indication in the RRC reconfiguration including the reconfigurationWithSync to the UE. However, SN can configure the UE with SPR configuration before initiating the PSCell change. In addition, SN SPR configuration may be even sent to the UE before initiating the PSCell change using the SRB3. In these scenarios, the MN is not aware of such SPR configuration configured by the SN at the UE and hence MN may not be able to determine whether to set the sn-initiatedPScellChange flag to the UE or not. Therefore, the SN needs to indicate to the MN whether the MN should provide the sn-initiatedPSCellChange indication to the UE. Hence, we propose the following.
[bookmark: _Toc149889562]RAN2 agree to include the sn-InitiatedPSCellChange indication in the CG-Config message.
CGI and CRNTI information in the SPR
[bookmark: _Hlk126598062]Moreover, it is agreed that a UE stores SPRs up to 48 hours if network does not fetch it, instead of being immediately fetched by the network. Enabling the solution to analyse the SPR in the network side for the 48 hours after generation of the SPR, requires some considerations that we address in the following.
First of all, in RAN3#119bis-e meeting, the following was agreed.
RAN3 agreement:
To identify the UE context in the old source SN/old target SN when SPR is forwarded by old MN for SPR optimization, old MN identifies the UE context and sends the stored respective SN Mobility Information together with SPR to the old source SN/old target SN
We have the following FFS in the running CR to enable the network identifying the context of the UE in the old MN. 
Editor´s note: FFS if the C-RNTI to be included is the one configured for the MCG or for the SCG, or both should be included.
Hence, we think RAN2 needs to discuss and agree on the solution for the relevant C-RNTIs in the SPR report. Given that CRNTI can help the network to potentially fetch the context (at the MCG and SCG) of the UE, we have the following proposals.
[bookmark: _Toc142572343][bookmark: _Toc149889563]UE logs C-RNTI of the PCell in the SPR. 
[bookmark: _Toc149889564]UE logs the C-RNTI of the source PSCell in the SPR.
[bookmark: _Toc142473573]Moreover, beside the need for logging the CGI information, in some scenarios, the PCI and the ARFCN values can be included when the CGI value is not available at the UE.  This might be a plausible case in particular for the source/target PSCells. Concerning this issue the following FFS is captured in the running CR.
Editor's Note: FFS logging PCI and ARFCN of the source PSCell if CGI is not available.
Editor's Note: FFS logging PCI and ARFCN of the target PSCell if CGI is not available.
[bookmark: _Toc142572345][bookmark: _Toc149889565]UE logs the PCI and ARFCN of the source/target PSCells in case the CGI is not available at the UE. 
In addition, we think the time between SPR generation and reporting to the network (similar to timeSinceFailure in the RLF report) is beneficial for the network for the analysis of the SPR. 
[bookmark: _Toc149889566]UE logs the elapsed time between SPR generation and fetching the report by the network.
Measurement information in SPR
It was agreed that in SPR, UE should log the neighbour cell related measurement information. Thus, UE needs to log measurement results according to the configured measObjectNR. However, since the UE is in DC, there are two sets of measObjectNR configured, one by the source PCell and another by the source PSCell. Hence, an FFS was added to the running CR.
Editor's Note: FFS measObjectNR based on the source PSCell configuration or based on the PCell configuration.
In our view, selection of the set of measObjectNR depends on the node initiating the PSCell change procedure. Thus, if the UE is able to determine the node initiating the PSCell change procedure as proposed in Proposal 9, it can log the neighbour cell measurements based on measObjectNR configured by the PCell if the PSCell change procedure was initiated by MN, otherwise UE can log the neighbour cell measurements based on measObjectNR configured by the source PSCell, if the PSCell change procedure was initiated by the SN.
[bookmark: _Toc149889567]UE logs neighbour cell measurements based on the measobjectNR configured by the node initiating the PSCell change procedure.
a. [bookmark: _Toc149889568]If the PSCell change procedure is initiated by MN, UE uses the measObjectNR configured by the PCell to log the neighbour cell measurements.
b. [bookmark: _Toc149889569]If the PSCell change procedure is initiated by SN, UE uses the measObjectNR configured by the source PSCell to log the neighbour cell measurements.

Furthermore, following the SHR principle, it is an open question if the inter-RAT neighbour cell measurements should be added to the SPR or not. 
Editor´s note: FFS whether measResultListEUTRA should be included.
This information is valuable in NE-DC scenario where the target PSCell is in E-UTRA.
[bookmark: _Toc149889570]UE includes the inter-RAT neighbour cell measurements configured in the measResultListEUTRA.

3.2 SPR reporting aspect
In the running CR for TS 38.331, an FFS remains on UE indicating SPR availability to the network.
Editor´s note: Whether the UE indicates availability of the SPR to the SN when applying the RRC Reconfiguration via SRB3.
In our understanding, if SRB3 is available, all RRC messages related to SN are exchanged between UE and SN without MN involvement. Thus, the UE receives RRCReconfiguration message from the UE containing SPR configuration.
[bookmark: _Toc149889552]If SRB3 is available, UE receives RRCReconfiguration message containing SPR configuration from the SN and sends the corresponding RRCReconfigurationComplete message through SRB3 without MN involvement.
Since the RRCReconfigurationComplete message is sent to SN via SRB3 without MN involvement, if there is any SPR available at the UE, the availability indication should be sent to the SN in the RRCReconfigurationComplete message in it. Furthermore, in SN initiated PSCell change procedure, there is no MN involvement and thus MN should not be receiving any potential SPR availability indication.
[bookmark: _Toc149889571]UE indicates SPR availability to SN when applying RRC Reconfiguration via SRB3.
Moreover, there is another FFS on the availability indication remains-
Editor´s note: FFS whether to indicate the availability of the SPR to the SN
Upon PSCell change, serving SN may configure the UE with measConfig included in a RRCReconfiguration message. The rationale is that it is not realistic to configure all possible measurement configurations to the UE in the PSCell change command since there is a possibility that the PSCell change procedure might fail. Thus, in practice, serving SN would configure the UE with additional measurements after it has successfully performed PSCell change.
[bookmark: _Toc149889553]Upon completion of PSCell change, the new serving SN may configure the UE with measConfig included in a RRCReconfiguration message.
Upon receiving a RRCReconfiguration message, UE shall response with a RRCReconfigurationComplete message and can include any potential SPR availability indication in the RRCReconfigurationComplete message.
[bookmark: _Toc149889572]UE includes the SPR availability indication to the SN in the RRCReconfigurationComplete message in response to a RRCReconfiguration message after performing PSCell change.

However, in RAN2#123bis meeting it was agreed a mechanism is needed to indicate SPR availability to network for SRB1.
	Mechanism (other than indicating it in RRCReconfigurationComplete message) to indicate SPR availability to the network is needed for SRB1.

A proposal for an alternative mechanism was proposed that UEAssistanceInformation message is to be used to indicate SPR availability to the network. However, UEAssistanceInformation message was designed to inform network regarding UE problems that cannot be resolved at the UE side and UE requires some reconfiguration/resolve from the network. It was not intended to provide SON indication to the network.
[bookmark: _Toc149889554]UEAssistanceInformation is intended for reporting problems that cannot be resolved at the UE and requires network assistance/re-configuration. It is not intended for reporting SON indications.
Moreover, there is an argument that if the UE does not get the chance to indicate SPR availability information to the network and performs another PSCell change that leads to SPR generation, the old SPR is lost. However, it should be noted that SPR is designed to be stored 48hours in the UE; the assumption behind that design is that it is not a time critical information for the network.
[bookmark: _Toc149889555]SPR is stored for 48hours in the UE and is not assumed to be a time critical report for the network.
As explained above, upon PSCell change, the new SN is likely to send RRCReconfiguration messages to the UE to configure measConfig upon a PSCell change and the UE can report SPR availability indication to the SN.
[bookmark: _Toc149889556]Upon completion of PSCell change, UE has the possibility to indicate SPR availability to SN in response to the next RRCReconfiguration messages.
Hence, new mechanism is not required to get SPR availability information from the UE.
[bookmark: _Toc149889573]RAN2 confirm that using RRCReconfigurationComplete message to indicate SPR availability to the network is sufficient, and new mechanism to further optimize it is not required.
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	The correlation between SHR and RLF Report in the NR may happen within 48 hours after the handover.
Observation 2	The target C-RNTI is not sufficient to correlate a NR SHR and an LTE RLF Report due to reusability of C-RNTIs.
Observation 3	Existing timer in RLF, and RAN3 proposed timer for SHR, are not suitable for correlation between SHR and RLF Report during NR-to-LTE handover.
Observation 4	To avoid confusion caused by reusability of the target C-RNTIs, a time elapsed between SHR generation and the RLF can be used to correlate a NR SHR and an LTE RLF Report.
Observation 5	In SCGFailureInformation the UE provides location information based on the MCG location configuration and based on the SCG location configuration separately.
Observation 6	If SRB3 is available, UE receives RRCReconfiguration message containing SPR configuration from the SN and sends the corresponding RRCReconfigurationComplete message through SRB3 without MN involvement.
Observation 7	Upon completion of PSCell change, the new serving SN may configure the UE with measConfig included in a RRCReconfiguration message.
Observation 8	UEAssistanceInformation is intended for reporting problems that cannot be resolved at the UE and requires network assistance/re-configuration. It is not intended for reporting SON indications.
Observation 9	SPR is stored for 48hours in the UE and is not assumed to be a time critical report for the network.
Observation 10	Upon completion of PSCell change, UE has the possibility to indicate SPR availability to SN in response to the next RRCReconfiguration messages.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Include an IE timeSHRFailure (copying timeConnFailure value, i.e. the time elapsed between HO execution and RLF in the target cell) to the SHR for correlating SHR and the successive RLF Report in LTE.
Proposal 2	RAN2 discuss how the UE provides the location information:
	Based on the location configuration configured by node initiating the PSCell change
	Based on the location configuration of the node whose configured triggering SPR conditions are fulfilled, e.g., if T304 threshold is fulfilled UE logs location info based on the target SCG location configuration, and so on.
Proposal 3	RAN2 confirm to include T310/T312 thresholds (configured by the source SN as part of PSCell change procedure) in the CG-config message.
Proposal 4	RAN2 agree to include the sn-InitiatedPSCellChange indication in the CG-Config message.
Proposal 5	UE logs C-RNTI of the PCell in the SPR.
Proposal 6	UE logs the C-RNTI of the source PSCell in the SPR.
Proposal 7	UE logs the PCI and ARFCN of the source/target PSCells in case the CGI is not available at the UE.
Proposal 8	UE logs the elapsed time between SPR generation and fetching the report by the network.
Proposal 9	UE logs neighbour cell measurements based on the measobjectNR configured by the node initiating the PSCell change procedure.
a.	If the PSCell change procedure is initiated by MN, UE uses the measObjectNR configured by the PCell to log the neighbour cell measurements.
b.	If the PSCell change procedure is initiated by SN, UE uses the measObjectNR configured by the source PSCell to log the neighbour cell measurements.
Proposal 10	UE includes the inter-RAT neighbour cell measurements configured in the measResultListEUTRA.
Proposal 11	UE indicates SPR availability to SN when applying RRC Reconfiguration via SRB3.
Proposal 12	UE includes the SPR availability indication to the SN in the RRCReconfigurationComplete message in response to a RRCReconfiguration message after performing PSCell change.
Proposal 13	RAN2 confirm that using RRCReconfigurationComplete message to indicate SPR availability to the network is sufficient, and new mechanism to further optimize it is not required.
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