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Introduction
In last meeting, there were some progresses on the scenarios to be studied for inter-system inter-RAT SHR. The agreements and FFSs are showed as the following: 
SHR:
In case the SHR collected during an intra-NR HO is retrieved in a NR node different from source/target NR node, the receiving node performs initial analysis (identifies the node(s) to which the SHR is to be forwarded) and forwards the SHR to the corresponding node(s) which generates the SHR trigger condition that triggered the SHR (i.e., Option 3 is agreed)
[bookmark: _Hlk134179423]Issue 4: In case T304 trigger is met and SHR is collected, discuss whether the objective is to optimize RACH access issues in target cell or to optimize the mobility configuration or both
Issue 5: In case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, RAN3 should discuss whether to support correlation of NR RLF and LTE SHR and if yes, whether any UE assistance is needed to support this correlation.
In this paper, for the agreed scenarios and FFSs, we will give some potential solutions. 
Discussion
Inter-RAT SHR from LTE to NR
In RAN3#117bis e-meeting, it was agreed to consider the following information into the inter-RAT SHR from NR to LTE:
· 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
To support the inter-RAT SHR from LTE to NR, it is straightforward to consider the similar inform above. By now, RAN3 has agreed source LTE cell identity and target NR cell identity and sent LS[1] to RAN2 to capture. For the cause to indicate which inter-RAT SHR triggering condition was met, it should support the inter-RAT SHR from LTE to NR case and set to T304 trigger related valued. For the C-RNTI in the inter-RAT SHR from LTE to NR, it should be the target one in case of T304 trigger triggering the SHR. Besides, taking into similar consideration for inter-RAT SHR from NR to LTE, we believe it is beneficial to introduce the time information between HO command and SHR retrieval.
Proposal 1: The content of inter-RAT SHR from LTE to NR includes:
· Cause to indicate which inter-RAT SHR triggering condition was met, e.g., T304 trigger
· Target NR C-RNTI
· time information between HO command and SHR retrieval
Inter-RAT SHR from NR to LTE
As discussed before, it is essential that the involved nodes are enabled to retrieve stored context in order to perform optimization. To support this, we would need the C-RNTI of the node triggering the SHR.
Proposal 2: In order to support context retrieval, the content of inter-RAT SHR from NR to LTE includes, Source NR C-RNTI and time information between HO command and SHR retrieval.
Another option that is being mentioned is using mobility information in a new way, where this is transmitted to the UE and later reported back by the UE. The disadvantage of this is that:
· This requires additional signalling over Uu
· If we want to use this for UE grouping, we would need to update this as soon as the serving cell decides to change the group mapping
Hence, it makes more sense to go with the established context retrieval based on C-RNTI. An implementation wanting to perform optimisation will to store and retrieve context, and other implementations may choose not to implement this. 
Correlation of NR SHR and LTE RLF Report
Issue 5: In case there is a RLF shortly after a successful inter-RAT HO from NR to LTE, RAN3 should discuss whether to support correlation of NR RLF and LTE SHR and if yes, whether any UE assistance is needed to support this correlation.
In last RAN3#119 meeting, it was agreed:
Take 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) as baseline for SHR forwarding mechanism in Rel-18.
· 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
According to the above agreement on the inter-RAT SHR forwarding scheme and the existing RLF report forwarding scheme, we can have the following forwarding procedures for both inter-RAT SHR and RLF for the intra-system inter-RAT HO from NR to LTE.
[image: ]
Fig. 1 forwarding procedures for both inter-RAT SHR and RLF report
As illustrated in the above figure, the inter-RAT HO is performed from source NR node to target LTE node. Upon the successful inter-RAT HO, the inter-RAT SHR is generated in NR format. Shortly, RLF occurs at the target LTE node and LTE RLF report is generated in LTE format. 
The inter-RAT SHR encoded in NR format will be reported to NR node, while the RLF report encoded in LTE format can be reported to both NR and LTE node. It is possible that both the NR SHR and LTE RLF report are reported to the same NR reception node. Technically speaking, the NR reception node is not required and/or has no enough information to know whether the received NR SHR and LTE RLF report are should be correlated. 
According to the forwarding scheme for R18 inter-RAT SHR, the NR reception node will forward the NR SHR to the source NR node which generates the SHR trigger condition that triggers the inter-RAT SHR. For the LTE RLF report, the reception node will first forward it to the target LTE node to which the failure LTE cell belongs. For the shortly RLF case, the target LTE node will forward the LTE RLF report and/or source NR C-RNTI to the source NR node. The source NR node will receive both the NR SHR and LTE RLF report for root cause analysis.
Observation 1: For the inter-RAT HO from NR to LTE, the source NR node will receive both inter-RAT NR SHR and LTE RLF report in case that the SHR is triggered and RLF occurs shortly after successful HO.
To correlate the NR SHR and LTE RLF report at the source NR node, some information should be used to deduce that the NR SHR and LTE RLF report were generated for the same mobility of the UE. As we all know, for the LTE RLF report, the source NR node may receive the source C-RNT provided by the target LTE node. Besides, there is the time information to derive the HO related information in the RLF report. 
Observation 2: The source NR node will get the source C-RNTI and related time information of the LTE RLF report.
Currently, the C-RNTI information in the inter-RAT SHR from NR to LTE is still FFS. To assist the source NR node to correlate the NR SHR and LTE RLF report, an intuitive idea is to introduce the source NR C-RNT into the NR SHR. It is possible that the source NR C-RNTI may be reused in the source NR node later. Consequently, it is reasonable to include the time information, e.g., the time elapsed since the HO command until SHR retrieval, to further help the source NR node to uniquely identify the UE. With the unique UE information in the NR SHR, the source NR node can also try to find the related UE context. Moreover, based on the same source NR C-RNTI and the time information, the source NR node can correlate NR SHR and LTE RLF report and perform potential optimization for mobility parameters.
Observation 3: If the source NR node can get the source C-RNTI and the related time information from NR SHR, it can find the related UE context and correlate NR SHR and LTE RLF report based on the above information.
[bookmark: _Hlk131003538]Proposal 3: In order to support correlation, Introduce source NR C-RNTI and time information between HO command and SHR retrieval into the inter-RAT SHR from NR to LTE. It is up to implementation for the source NR node to correlate NR SHR and LTE RLF Report in case there is an RLF shortly after a successful inter-RAT HO from NR to LTE.
Forwarding of intra-NR SHR
In RAN3#119b-e meeting, it was agreed to apply option 3 for intra-NR SHR.
In case the SHR collected during an intra-NR HO is retrieved in a NR node different from source/target NR node, the receiving node performs initial analysis (identifies the node(s) to which the SHR is to be forwarded) and forwards the SHR to the corresponding node(s) which generates the SHR trigger condition that triggered the SHR (i.e., Option 3 is agreed)
However, for the forwarding scheme described in the stage 2 for R17 intra-NR SHR, it requests the target NR node to forward the intra-NR SHR to the source node. Obviously, the exiting description of the intra-NR SHR forwarding scheme is not aligned with the latest agreements in RAN3. We prefer to provide the TP to update the stage 2 text.
[bookmark: _Hlk134524275]Proposal 4: Capture the forwarding scheme of intra-NR SHR into TS38.300.
In order to support context retrieval also in intra-RAT case, we think it is also important to include the source C-RNTI and the time between time between HO command and SHR retrieval.
Proposal 5: In order to support context retrieval, the content of intra-RAT SHR is enhanced to include Source NR C-RNTI and time information between HO command and SHR retrieval.

LS to RAN2
Finally, it seems beneficial to inform RAN2 of the wanted information to check whether RAN2 can support them.
Proposal 6: Send LS to RAN2 to include:
· time between HO command and SHR retrieval
· source C-RNTI for inter-RAT SHR from NR to LTE
· target C-RNTI for inter-RAT SHR from LTE to NR
· source C-RNTI for intra-NR SHR
· Cause to indicate which inter-RAT SHR triggering condition was met, e.g., T304 trigger for inter-RAT SHR from LTE to NR

Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss miscellaneous enhancements for intra-system inter-RAT SHR, and we have the following observations and proposals:
Observation 1: For the inter-RAT HO from NR to LTE, the source NR node will receive both inter-RAT NR SHR and LTE RLF report in case that the SHR is triggered and RLF occurs shortly after successful HO.
Observation 2: The source NR node will get the source C-RNTI and related time information of the LTE RLF report.
Observation 3: If the source NR node can get the source C-RNTI and the related time information from NR SHR, it can find the related UE context and correlate NR SHR and LTE RLF report based on the above information.
Proposal 1: The content of inter-RAT SHR from LTE to NR includes:
· Cause to indicate which inter-RAT SHR triggering condition was met, e.g., T304 trigger
· Target NR C-RNTI
· time information between HO command and SHR retrieval
Proposal 2: In order to support context retrieval, the content of inter-RAT SHR from NR to LTE includes, Source NR C-RNTI and time information between HO command and SHR retrieval.
Proposal 3: In order to support correlation, Introduce source NR C-RNTI and time information between HO command and SHR retrieval into the inter-RAT SHR from NR to LTE. It is up to implementation for the source NR node to correlate NR SHR and LTE RLF Report in case there is an RLF shortly after a successful inter-RAT HO from NR to LTE.
Proposal 4: Capture the forwarding scheme of intra-NR SHR into TS38.300.
Proposal 5: In order to support context retrieval, the content of intra-RAT SHR is enhanced to include Source NR C-RNTI and time information between HO command and SHR retrieval.
Proposal 6: Send LS to RAN2 to include:
· time between HO command and SHR retrieval
· source C-RNTI for inter-RAT SHR from NR to LTE
· target C-RNTI for inter-RAT SHR from LTE to NR
· source C-RNTI for intra-NR SHR
· Cause to indicate which inter-RAT SHR triggering condition was met, e.g., T304 trigger for inter-RAT SHR from LTE to NR
[bookmark: _Hlk131089393]A draft LS also including SHR aspects and related TPs are included in the annex.
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1. Overall Description:

RAN3 has discussed the potential enhancements for both intra-NR and inter-RAT SHR and would like RAN2 to consider including the following information:
· [bookmark: _Hlk131688310]time between HO command and SHR retrieval
· source C-RNTI for inter-RAT SHR from NR to LTE
· target C-RNTI for inter-RAT SHR from LTE to NR
· source C-RNTI for intra-NR SHR
· Cause to indicate which inter-RAT SHR triggering condition was met, e.g., T304 trigger for inter-RAT SHR from LTE to NR

2. Actions:

To RAN2:
ACTION: RAN3 kindly asks RAN2 to take the above into consideration and provide feedback if any.

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #121		21 – 25 Aug 2022			Toulouse, FR
Annex – TP to TS38.300 
[bookmark: _Toc130938930]Start of the change
15.5.2	Support for Mobility Robustness Optimization
15.5.2.1	General
Mobility Robustness Optimisation aims at detecting and enabling correction of following problems:
-	Connection failure due to intra-system or inter-system mobility;
-	Inter-system Unnecessary HO (too early inter-system HO from NR to E-UTRAN with no radio link failure);
-	Inter-system HO ping-pong;
-	PSCell change failure.
-	Inter-system voice fallback failure
-	Fast MCG recovery failure
MRO provides means to distinguish the above problems from NR coverage related problems and other problems, not related to mobility.
For detection of a sub-optimal successful handovers, MRO additionally enables observability of:
-	Successful HO due to intra-NR mobility.
-	Successful HO due to intra-system inter-RAT mobility
For detection of a sub-optimal successful PScell change, MRO additionally enables observability of:
-	Successful PScell change
Start of next change

15.5.2.7	Successful HO
One of the functions of Mobility Robustness Optimization is to detect a sub-optimal successful intra-system handover event. The aim is to identify underlying conditions during successful ordinary handovers, successful DAPS handovers, or successful Conditional handovers.
For analysis of successful handover, the UE supports Successful Handover Report based on configuration by network, if received, and makes the Successful Handover Report available to the network as specified in TS 38.331 [12]. 
[bookmark: _GoBack]The UE stores the Successful Handover Report until the Successful Handover Report is fetched by the network or for 48 hours after the Successful Handover Report is recorded.
The UE only indicates Successful Handover Report availability and only provides the Successful Handover Report to the network if the current RPLMN is a PLMN that was present in the UE's EPLMN List or was the RPLMN at the time the Successful Handover Report was generated. The UE makes the Successful Handover Report available to gNB(s).
When the target NR node fetches the Successful HO Report from UE, it may forward the information to the source node, i.e the node handling the cell reported as source cell in this Successful HO Report, by using the ACCESS AND MOBILITY INDICATION message over Xn or by means of the Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer over NG.
The gNB receiving the Successful Handover report from UE may forward the Successful HO Report to the node(s) which configured the Successful HO Report trigger causing the Successful HO Report to be generated, by using the ACCESS AND MOBILITY INDICATION message over Xn or by means of the Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer over NG.
Upon retrieval of a Successful Handover Report, the receiving node may analyse whether its mobility configuration needs adjustment.
The SHR report can be used to detect one case of Intra-system Too Late Handover, namely when DAPS HO is configured but an RLF is detected in the source cell during a successful DAPS HO.
End of the change
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