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Introduction
[bookmark: _GoBack]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: 
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

In this paper, for the agreed scenarios and FFSs, we will give some potential solutions. 
Discussion
In RAN3#118 meeting, RAN3 made the following WA.
WA: Support inter-RAT SHR from LTE to NR at least for T304 if no impact on LTE.
If only T304 is considered for inter-RAT SHR from LTE to NR, the impact on LTE is limited. For example, the UE generates and reports the inter-RAT SHR in NR format. The source NR node performs the root cause analysis. There seems no impact on LTE.
In RAN2#120 meeting, the inter-RAT HO from LTE to NR is down-selected. 
=> RAN2 to prioritise inter-RAT HO from NR to LTE first. Inter-RAT HO from LTE to NR can be considered after that.
Currently, RAN2 deprioritizes the inter-RAT HO from LTE to NR. But based on the above consideration, we believe it is suitable to continue the discussion of the inter-RAT HO from LTE to NR. RAN3 can politely ask RAN2 for double-check. 
Proposal 1: RAN3 can send LS to RAN2 to request them to reconsider the discussion for Inter-RAT HO from LTE to NR.
In RAN3#118 meeting, there were some progresses on the forwarding scheme for inter-RAT SHR.
For Inter-RAT SHR:
WA: In R18, UE context retrieval in source Node is supported for inter-RAT SHR, the details are FFS.
This WA does not limit to the forwarding mechanism.
In RAN3#117bis-e meeting, there were some options for forwarding scheme in case that T304 trigger is supported.
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.
For the assumption of the T304 triggers in proposal 5, it is noted that RAN2 has agreed to support T304 related triggering condition as showed in the following agreements.
Agreements:
1	For Q5 in R2-2211160, RAN2 confirms the support for the parameters for inter-RAT SHR from NR to LTE when T310 and T312 are configured as triggering condition.
2	T304 trigger for inter-RAT SHR from NR to LTE is not supported.
Currently, the triggering mechanism of the intra-system inter-RAT SHR reuses all the triggers defined in R17 intra-NR SHR. In addition, for intra-system inter-RAT SHR, the SHR can also be delivered via Xn interface, similar as R17 intra-NR SHR. With these in mind, we prefer to introduce one common forwarding scheme for both R17 intra-NR SHR and R18 inter-RAT SHR. 
Technically speaking, if the node(s) configures the SHR triggering condition triggering the inter-RAT SHR, the node(s) should be delivered with the SHR and perform root cause analysis for possible adjustment. If T304 trigger is met, the target node should be able to identify the UE. In this way, the target node can get the related configuration and perform root cause analysis. If at least one of T310 and T312 triggers is met, the source node should be able to act the above behaviours.
Definitely, the above three options can ensure that the SHR is forwarded to both source and target nodes for problem detection.
Observation 1: Option 1~3 can forward the SHR to both source and target nodes.
In the R17 SHR, there is the target C-RNTI. The target C-RNTI is useful for the target node to identify the UE. For inter-RAT SHR from NR to LTE, we can reuse the existing target C-RNTI for target LTE cell. It is noticed that option 2 can reuse the existing R17 target C-RNTI. For both option 1 and option 3, without source C-RNTI, it is impossible for them to identify the UE. If we introduce the source C-RNTI in the SHR, option 1 and 3 will work as option 2.
Besides, in option 2, if needed, e.g., T310/312 triggering case the target node should perform the mapping between the target C-RNTI and the related UE context. In this way, the target node finds the related UE context, then transfers the mapped source C-RNTI and/or mobility information to the source node. The kind of lookup function is supported in case of RLF for MRO. Here we are talking about the successful handover. This may bring additional complexity on the target node in case that only T310/312 triggering conditions are configured. 
For option 1 and 3, we assume that source C-RNTI can be provided at least in case that the T310/312 triggers are met. That is, the source node can identify the UE in both option 1 and 3. Moreover, in option 1, the source node will additionally deliver the SHR to the target node while in option 3, so does the reception node. The target node can also identify the UE based on the R17 target C-RNTI in the SHR. The forwarding scheme is straightforward and will not require any lookup.
As the above discussion, we can summarize the pros and cons for options 1~3 below:
Observation 2a: Option 2 can reuse the R17 target C-RNTI, and would work for both R17 and R18 SHR but requires the lookup function in target node. 
Observation 2b: Option 1 and 3 support cannot work for legacy R17 UE which require the UE to provide additional source C-RNTI.
Therefore, if we want one general forwarding scheme for both R17 and R18, option 2 is the better choice. If we focus on the R18 forwarding scheme, we slightly prefer option 3 than option 1 where only the reception node performs the forwarding of the SHR.
Proposal 2: RAN3 could decide which option to be used:
· Option 2 can be considered as the common forwarding scheme for both R17 and R18.
· Option 3, if agreeable, can be considered as the forwarding scheme for R18.
Finally, we also find that it is possible that the target 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 generating the SHR. Furthermore, upon identifying 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.
[bookmark: _Hlk127267362]Proposal 3: Include time between HO execution and SHR retrieval in inter-RAT SHR from NR to LTE.
Proposal 4: Send LS to RAN2 to include time between HO execution and SHR retrieval and optional source C-RNTI if option 3 is agreed in inter-RAT SHR from NR to LTE.


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:
Proposal 1: RAN3 can send LS to RAN2 to request them to reconsider the discussion for Inter-RAT HO from LTE to NR.
Proposal 2: RAN3 could decide which option to be used:
· Option 2 can be considered as the common forwarding scheme for both R17 and R18.
· Option 3, if agreeable, can be considered as the forwarding scheme for R18.
Proposal 3: Include time between HO execution and SHR retrieval in inter-RAT SHR from NR to LTE.
Proposal 4: Send LS to RAN2 to include time between HO execution and SHR retrieval and optional source C-RNTI if option 3 is agreed in inter-RAT SHR from NR to LTE.

A draft LS also including SHR aspects are included in the annex
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1. Overall Description:

RAN3 has discussed the scenario of the intra-system inter-RAT SHR and SPR and identified the potential requirements for RAN2 to provide for the intra-system inter-RAT SHR and SPR:

1) SHR (Successful HO Report) for intra-system inter-RAT
· SHR (Successful HO Report) for intra-system inter-RAT, HO from LTE to NR will be considered
· Consider the following potential enhancements:
· time between HO execution and SHR retrieval
· source C-RNTI (FFS, depending on the agreed forwarding scheme)
2) SPR (Successful PSCell Change Report) for NR-DC, RAN3 politely asks RAN2 to consider the following potential enhancements:
· Source PSCell information, in case of PSCell change/CPC
· PCell information, in case of MN initiated classic PSCell addition/change/CPAC 
· target PSCell information
· SPR cause
· Latest measurement results
· Time elapsed between the CPAC execution and the reception of the CPAC configuration in case of CPAC
· C-RNTI per triggering node
2. Actions:

To RAN2:
ACTION: RAN3 kindly asks RAN2 to take the above into consideration and start analysis on possible Uu impacts.

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #119bis		17 – 26 Apr 2022			online
TSG-RAN3 Meeting #120		22 – 26 May 2022			Incheon, KR
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