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Introduction
In RAN #86 the new WID on enhancement of data collection for SON/MDT in NR was approved. In the following we will discuss the objectives of the WID and in particular focus on Dual Active Protocol Stack (DAPS) handover, bringing forward our proposals on topics to be studied, specifically in connection to failure cases and message forwarding.
Discussion
In the New WID on enhancement of data collection for SON/MDT in NR [1] that was approved in RAN#86 and revised at RAN#88e, the objectives of the work item were presented. Specifically, the following was captured:

Support of data collection for SON features, including CCO, inter-system inter-RAT energy saving, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
1. Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 
1. Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]

Data collection for mobility enhancement optimization is included among the objectives. Already in Rel-16 one of the WIs was about E-UTRAN and NR Mobility Enhancements putting forward the concept of DAPS handover. Thus, SON related optimization for DAPS handover can be henceforth studied. In this contribution, as mentioned above we will focus specifically on failure cases and message forwarding.

In RAN3#109 online meeting following agreements have been made:
· SON Enhancements for DAPS handover will be supported.
· Reporting of failure information of the source link from UE may be needed for DAPS handover (FFS: Need further discussion).
· From RAN3 point of view, in order to support SON enhancements for DAPS handover, more information is needed from UE. (FFS on the details).
· Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO. In order to progress in this area it is necessary to converge on the DAPS failure case definition.

In RAN3 #110 online meeting following agreements have been made:
· Consider DAPS handover failure cases 1, 2, 4, 5, 6, and 7 for further study. It is FFS on case 3 and case 8.
· UE reports DAPS HO Failure Indication to Network (LS to RAN2).
· Try to capture DAPS handover failure cases as part of current definitions of handover failure types first. If not feasible, define a set of specific DAPS handover failure types
In the case of DAPS handover, the UE keeps receiving and transmitting data on DAPS DRBs from/to the source cell after the reception of the HO command and for the whole duration of the HO procedure. Once the HO procedure is completed, the UE stops transmitting the UL data to the source and UL data are just transmitted to the target cell. For the DL instead, the UE keeps receiving DL data from both the source and the target until the source cell connection is explicitly released by the target via RRCReconfiguration including daps-SourceRelease. 
DAPS Failure Scenarios and Types
Similarly, to CHO, it is important to align DAPS HO failure cases with RAN2 discussions [2]. Figure 1 shows the failure cases that were considered during the RAN2 offline discussion, on the other hand, 
Figure 2 illustrates the failure cases that were considered during the RAN3 offline discussion. 
From our perspective it would be beneficial to analyze if there are major differences between RAN2 and RAN3 cases. As we can see in Figure 1 and 
Figure 2, most of the failure cases are aligned except Case 3 and 8 – we assume that these cases to be covered by Successful Handover Report (as UE will not declare RLF).
1. [bookmark: _Toc69981804][bookmark: _Toc69990127]RAN3 to discuss the failure cases that do not match RAN2 failure cases in order to align with the proposed RAN2 scenarios to avoid confusion with parameters and definitions



[bookmark: _Ref69808986]Figure 1 - DAPS HO failure cases (RAN2) [2]
[bookmark: _Ref69809031][image: ]
Figure 2 - DAPS HO failure cases (RAN3)
In order to avoid confusion, reduce complexity, we would improve the definitions of failure cases in case of DAPS HO.
DAPS HO parameters
During the offline discussion, several parameters were brought up aiming to enable more efficient MRO for DAPS HO. 
Timers
The comprehensive list of timers for DAPS HO was discussed in RAN2 offline discussion in order to decide which timers should be included in the RLF-report. From our perspective, RAN3 should take into account the decisions made in RAN2 regarding the timers and their definitions to avoid doing unnecessary work and having agreements that can potentially conflict with RAN2 agreements.
In RAN2#113bis meeting, following agreements regarding timer-related information were made:
Agreements:
2	RAN2 to agree the intention of the following timers:
a.	Time elapsed since DAPS HO execution until RLF occurs in source cell before fallback
b.	Time elapsed since DAPS HO execution until RLF occurs in source cell after fallback
c.	The elapsed time between the execution of DAPS and RLF in target cell
FFS if for the above timers the existing timers can be reused.

1. [bookmark: _Toc69990128]RAN3 to consider the RAN2 agreed timer-related information, discuss if the agreed timers capture all possible failure scenarios. 
Other parameters
In RAN2#113bis meeting, following agreements information were made:
[bookmark: _Hlk69976353]Agreements:
3	Include in the RLF report for DAPS HO the following information:
a.	RLF-cause of the RLF occurred in the source cell while performing a DAPS HO
b.	Explicit indicator for DAPS handover failure

1. [bookmark: _Toc69990129]RAN3 to consider explicit indicator for DAPS HO failure, and RLF-cause in case of the failure in the source cell, discuss if more parameters are needed to capture all possible failure scenarios.
User Plane related parameters
Important to note here that in case of successful handover (neither HOF nor RLF happened in the target cell), RLF can still occur in the source cell, however, it might or might not cause a service interruption depending on the link condition in a target cell.  Taking into account that DAPS handover is aiming to bring benefits to the UP, e.g. in terms of reduced HO interruption time, it might be beneficial to know if the UP performance is as good as expected. In fact, the DAPS benefits may come at the expense of increased UE power consumption, increased radio resources consumptions, and higher number of duplicates transmitted by the network, etc.
For the above reason, we believe that irrespective of whether a DAPS handover is successful or not, there should be means for the network to figure out whether it is beneficial or not to configure a DAPS HO. For example, knowing the UL/DL HO interruption time that the UE experienced might be an important.
1. [bookmark: _Toc58328630][bookmark: _Toc69811649][bookmark: _Toc69981806][bookmark: _Toc69990130]RAN3 to create LS to RAN2 to consider UP aspects of DAPS handover
  Conclusion
Based on the discussion we propose the following:
Proposal 1	RAN3 to discuss the failure cases that do not match RAN2 failure cases in order to align with the proposed RAN2 scenarios to avoid confusion with parameters and definitions
Proposal 2	RAN3 to consider the RAN2 agreed timer-related information, discuss if the agreed timers capture all possible failure scenarios.
Proposal 3	RAN3 to consider explicit indicator for DAPS HO failure, and RLF-cause in case of the failure in the source cell, discuss if more parameters are needed to capture all possible failure scenarios.
Proposal 4	RAN3 to create LS to RAN2 to consider UP aspects of DAPS handover
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Annex: TP for SON BL CR for 38.300
Start of the first change
[bookmark: _Toc46502093][bookmark: _Toc51971441][bookmark: _Toc52551424]15.5.2.2	Connection failure
[bookmark: _Toc46502094][bookmark: _Toc51971442][bookmark: _Toc52551425]15.5.2.2.1	General
Detection mechanism
A failure indication may be initiated after a UE attempts to re-establish the radio link connection at NG-RAN node B after a failure at NG-RAN node A. NG-RAN node B may initiate the Failure Indication procedure towards multiple NG-RAN nodes if they control cells which use the PCI signalled by the UE during the re-establishment procedure. The NG-RAN node receiving this selects the UE context that matches the received Failure Cell ID and C-RNTI, and, if available, uses the shortMAC-I to confirm this identification, by calculating the shortMAC-I and comparing it to the received IE.
A failure indication may also be sent to the node last serving the UE when the NG-RAN node fetches the RLF REPORT from UE by triggering:
-	The Failure Indication procedure over Xn;
-	The Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer procedure over NG.
The detailed detection mechanisms for too late handover, too early handover and handover to wrong cell are carried out through the following in the NG-RAN node that served the UE before the reported connection failure:
-	Intra-system Too Late Handover: there is no recent handover for the UE prior to the connection failure e.g. the UE reported timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt), or if CHO is configured but the CHO execution is not initiated for the UE prior to the connection failure, or if DAPS HO is configured but an RLF is detected in the source cell with successful DAPS HO or before the UE attempts to execute DAPS HO.
-	Intra-system Too Early Handover: there is a recent handover for the UE prior to the connection failure e.g. the UE reported timer is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first successful re-establishment attempt cell/the cell UE attempts to re-connect is the cell that served the UE at the last handover initialisation or fall back to the source cell configuration in case of DAPS HO.
-	Intra-system Handover to Wrong Cell: there is a recent handover for the UE prior to the connection failure e.g. the UE reported timer is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first successful re-establishment attempt cell/the cell UE attempts to re-connect/the cell UE attempts CHO recovery is neither the cell that served the UE at the last handover initialisation nor the cell that served the UE where the RLF happened or the cell that the handover was initialized toward.
The "UE reported timer" above indicates the time elapsed since the last handover initialisation until connection failure or the time elapsed since the CHO triggering until connection failure.
In case of Too Early Handover or Handover to Wrong Cell, the NG-RAN node receiving the failure indication may inform the NG-RAN node controlling the cell where the mobility configuration caused the failure by means of the Handover Report procedure over Xn or the Uplink RAN Configuration Transfer procedure over NG. This may include the RLF report.

End of changes
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