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1. Introduction
In RAN2#107 meeting, conditional handover execution details have been discussed and the following agreements was made [1]: 
Agreements

1  For FR1, we will leave it up to UE implementation to select the target cell if more than one candidate cell meets the triggering condition (same as for FR2).
2  Do not introduce “bye” message from UE to the source cell for CHO.

3  If UE receives conventional handover command, it will execute the handover command regardless of stored (configured) conditional handover command. This applies if the HO cmd is received before any CHO triggering condition is satisfied. FFS how HO failure is handled.

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]4 	The UE can’t receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell).

FFS whether simultaneous connectivity and CHO can work simultaneously.

[bookmark: _GoBack]In this contribution, we will mainly focus on the FFS part whether simultaneous connectivity and CHO can work simultaneously, and discuss on the issues need to be addressed for the combination of CHO and DAPS.
2. Discussion
In Rel-16 NR and LTE, two handover enhancement mechanisms are introduced, i.e. conditional handover (CHO) for handover robustness improved, and dual active protocol stack (DAPS) handover for 0ms handover interruption. During the discussion on CHO execution details, one FFS issue is whether CHO and DAPS HO can work simultaneously.
In our view, the combination of CHO and DAPS is beneficial, as it can further improve the handover performance for service with 0ms interruption requirement. This is because DAPS can realize 0ms handover interruption only in case of handover successfully. However, if the handover fails by unsuccessful HO command transmission, there will still be significant traffic interruption. 
[bookmark: OLE_LINK25]Observation 1: combination of CHO and DAPS HO will give some benefits and should be investigated. 

To be more specific, the combination of CHO and DAPS works as follows. Beside HO command and CHO execution condition, the DAPS related configuration is also carried in the same RRC Reconfiguration message for CHO configuration. The UE evaluate the execution condition for the CHO candidate cell(s) which is also the target of DAPS HO, and if the CHO execution condition is met for one candidate cell, the UE initiates DAPS HO, i.e. UE would maintain the connection with the source node, and meanwhile initiate connection with the target node.
Observation 2: To support combination of CHO and DAPS HO, the following mechanisms will be necessary:
- DAPS related configuration should be carried in the same RRC Reconfiguration message for CHO Configuration.
- If the CHO execution condition is met for one candidate cell, UE should maintain the connection with the source node, and meanwhile initiate connection with the target node.

Given the observations above, there are several issues to be solved for the combination of CHO and DAPS.
ISSUE 1: downgrade of source node configuration
In DAPS, to support simultaneous transmission and reception between source and target, source node may need to downgrade its current configuration. This can be achieved before sending HO command, or in one RRC message with HO command, which is not concluded yet. 
For the combination of CHO and DAPS, since UE perform autonomous HO execution once the condition is met, the source node is not aware of the time of HO execution, thus one question is when source node downgrade its configuration in case of needed?
Firstly, this can be based on network implementation that the source can downgrade its configuration before sending the RRC message for CHO + DAPS combination handover, thus the UE will use the current source  configuration for DPAS when the handover execution is met. In this case, limited number of candidate cells can be supported, maybe only one, as the source eNB has to downgrade its configuration to be able to work with multiple candidate cells.
Secondly, introduction of “bye message” can solve this issue, as it is still open to introduce “bye message” to CHO and DAPS combination during the online discussion. When “bye message” is received by the source eNB, the updated source configuration can be applied.
Observation 3: In combination of CHO and DAPS, the issue on how to downgrade source node configuration needs to be solved but the issue can be solved by some solutions.

ISSUE 2: data forwarding
To enable that the DL data can be transmitted by the target node as soon as possible, early data forwarding is supported for DAPS based handover. For CHO, as UE initiate random access to the target node autonomously, and “bye” message is not introduced, source node is unaware of the exact time of handover execution. According to the RAN3 agreement, the following WA is made: “agree to specify both “early forwarding” and “late forwarding” according to definitions in agreed St2 TPs; when to start data forwarding is up to implementation. The RAN3 agreements means that for CHO, early data forwarding or late data forwarding is not mandatory, which is based on implementation. 
In our opinion, the traffic for CHO and DAPS combination requires more strict performance requirement, thus early data forwarding should also be supported to in order to achieve 0ms interruption time target. 
Observation 4: In combination of CHO and DAPS, the issue on data forwarding needs to be solved but it is not specific to the combination.

ISSUE 3: failure handling
During last RAN2 meeting, the working assumption of failure handling for CHO has been confirmed:
Agreements
1.	Confirm the working assumption as an optional feature:
At RLF/HO failure/CHO failure, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
If the CHO performed during failure handling procedure fails, the UE will perform re-establishment, i.e. we do not allow multiple attempts of CHO during failure case.
FFS on how to capture it in specification;
If UE doesn’t support this capability, it does re-establishment (just as now). Network can configure what UE does.

The benefit of the failure handling mechanism is to fasten RLF/HO failure/CHO failure recovery procedure, as well as to reduce signalling overhead. For the case of combination of CHO and DAPS, a similar failure handling mechanism is also beneficial, e.g. in case of DAPS based handover or CHO and DAPS combination handover failure, if the selected cell is a CHO and DAPS combination candidate cell, and the radio link of source node is still under good condition, the UE can attempts CHO and DAPS combination handover execution. However, for the case of RLF/ HO failure/ CHO failure, as the source eNB/gNB connection is already released, if the selected cell is a CHO and DAPS combination cell, the UE is not able to initiate CHO and DAPS combination based handover. 
Observation 5: In combination of CHO and DAPS, the issue on failure handling needs to be solved, while similar solution as CHO could be beneficial.

Based on the discussions and observations above, we consider the combination of CHO and DAPS HO will work and be beneficial. There are some open issues but those can be solved with simple solution or similar solution or reusing the solution in CHO.
Proposal 1: The combination of CHO and DAPS HO should be supported.
Proposal 2: In combination of CHO and DAPS HO, DAPS related configuration should be carried in the same RRC Reconfiguration message for CHO Configuration.
Proposal 3: In combination of CHO and DAPS HO, if the CHO execution condition is met for one candidate cell, the UE initiates DAPS HO. I.e., the UE should maintain the connection with the source node, and meanwhile initiate connection with the target node.

For remaining issues, RAN2 should discuss them based on or by reusing the agreements on CHO and DAPS so far.
Proposal 4. RAN2 discuss and solve the following issues:
· how to realize the downgrade of source node configuration,
· how to support early data forwarding (with RAN3),
· failure handling

3. Conclusion
In this contribution, we discuss on the combination of CHO and DAPS, and made the following Observations and proposals.
Observation 1: combination of CHO and DAPS HO will give some benefits and should be investigated. 
Observation 2: To support combination of CHO and DAPS HO, the following mechanisms will be necessary:
- DAPS related configuration should be carried in the same RRC Reconfiguration message for CHO Configuration.
- If the CHO execution condition is met for one candidate cell, UE should maintain the connection with the source node, and meanwhile initiate connection with the target node.
Observation 3: In combination of CHO and DAPS, the issue on how to downgrade source node configuration needs to be solved but the issue can be solved by some solutions.
Observation 4: In combination of CHO and DAPS, the issue on data forwarding needs to be solved but it is not specific to the combination.

Proposal 1: The combination of CHO and DAPS HO should be supported.
Proposal 2: In combination of CHO and DAPS HO, DAPS related configuration should be carried in the same RRC Reconfiguration message for CHO Configuration.
Proposal 3: In combination of CHO and DAPS HO, if the CHO execution condition is met for one candidate cell, the UE initiates DAPS HO. I.e., the UE should maintain the connection with the source node, and meanwhile initiate connection with the target node.
Proposal 4. RAN2 discuss and solve the following issues:
· how to realize the downgrade of source node configuration,
· how to support early data forwarding (with RAN3),
· failure handling
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