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[bookmark: _GoBack]In RAN2#106 meeting, we made some further progress about conditional handover (CHO) for handover robustness improvement in LTE and NR. Agreements that are applicable to both LTE and NR are listed as follows.
	Agreements
1	Separate CHO execution condition(s) can be configured for each individual candidate cells.
2	Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering).
3	As a baseline CHO can be triggered based on a condition consisting of a single event, singe quantity.
3.1	The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR.
FFS Whether multiple triggering conditions are required.
4	Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates).
5	Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).
FFS if it might be possible to keep CHO candidates after the HO.
6	UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 
7	The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)
Working assumption:
8	At RLF 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.
9	At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), 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.



In this contribution, we further discuss remaining RAN2 details of CHO execution. This contribution addresses common issues for both LTE and NR. NR-specific issues are discussed in our accompanying paper [1].
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Indication of CHO initiation and SN status transfer
RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) is more suitable for CHO when there are multiple candidate target cells.
In normal HO, the initiation of handover execution is clearly indicated as source gNB sending out handover command. Upon reception of handover command, the UE detaches from old cell and perform synchronization to new cell. SN status transfer and packet forwarding are also performed after delivery of the HO command. In CHO, however, UE still performs data transmission with the source gNB after the conditional HO command is received. Also, the source gNB needs to know to which target gNB the SN status and packets should be forwarded. In other words, we need mechanisms to indicate CHO execution and trigger SN status transfer and packet forwarding upon CHO execution. There are two choices:
(1) Indication message sent to target gNB: When preconfigured conditions are met, UE performs RA towards the target gNB, and UE sends CHO complete message to target gNB. The CHO complete message itself can be considered as CHO indication. Upon reception, the target gNB then sends a SN status transfer request message to source gNB, and the source gNB can perform SN status transfer and packet forwarding.
(2) Indication message sent to source gNB: This is considered as a “bye” message. Upon receiving the “bye” message, the source gNB can start SN status transfer and packet forwarding.
The “bye” message mechanism (i.e., indication sent to source gNB) allows network to start packet forwarding as soon as UE decides to executes handover, and thus significantly reduce service interruption time. There may be concerns on the reliability of the “bye” message reception, since the link. However, if the source gNB does not receive the indication, target cell will be aware of the situation when it receives CHO complete message but packet forwarding has not been started. In this case, the target cell can simply send SN status transfer request to source gNB. In other words, the “bye” message mechanism can be supported as an additional mechanism aiming at shortening service interruption due to CHO, but no additional failure handling mechanism needs to be designed for it.
Proposal 1:	Upon initiation of conditional handover, UE sends indication to source gNB, and then performs synchronization and random access towards target gNB.
Proposal 2:	Upon reception of the conditional handover indication message, the source gNB can perform SN status transfer and data forwarding.
Proposal 3:	If target gNB receives CHO complete message but packet forwarding has not been started, target gNB sends SN status transfer request to source gNB, and triggers SN status transfer and packet forwarding.
Keeping CHO candidates after handover complete
RAN2 has agreed that configuration of all CHO candidates are released after successful (any) handover completion (i.e., UE sending complete message to the target cell), but whether CHO candidates can be kept after the HO were left for FFS. Our opinion is, while this may save some signalling overhead for RRC configurations, keeping CHO candidates after handover complete means that the new serving cell inherits the configurations made by old serving cell. This results in chaotic RRC responsibility handling, and should be avoided. Therefore, we suggest that all CHO candidates be released after any successful handover, and CHO candidates must be configured by the new serving cell.
Proposal 4:	All CHO candidates should be released after any successful handover, and CHO candidates must be configured by the new serving cell.
NW removes CHO command while UE executing the same CHO command
RAN2 has agreed that the only way to de-configure a CHO candidate is via explicit signalling. Although this seems a corner case, it is possible that the network de-configures a CHO candidate towards which the UE is executing CHO. If this happens, we suggest that the de-configuration be considered effective, that is, the target cell should reject UE’s connection request, and the CHO is configured failed.
Proposal 5:	If network de-configures a CHO candidate cell towards which the UE is executing CHO, the candidate (target) cell should reject UE’s connection request, and the CHO is considered failed.
UE reception from source cell while executing CHO command
In legacy handover procedure, UE stops reception from source gNB once it starts synchronization towards target gNB. We suggest that CHO execution follow the same principle, and UE stops reception from source cell once it starts synchronization towards the selected CHO candidate cell. In this way, the UE is not possible to receive HO command while executing CHO. However, notice that RAN2 is also discussing handover interruption reduction solutions, which involve simultaneous reception from both source and target gNBs. This topic may be revisited once we confirm the solutions for handover interruption reduction.
Proposal 6:	UE stops reception from source cell once it starts synchronization towards the selected CHO candidate cell. But this topic may be revisited once we confirm the solutions for handover interruption reduction.
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	Upon initiation of conditional handover, UE sends indication to source gNB, and then performs synchronization and random access towards target gNB.
Proposal 2:	Upon reception of the conditional handover indication message, the source gNB can perform SN status transfer and data forwarding.
Proposal 3:	If target gNB receives CHO complete message but packet forwarding has not been started, target gNB sends SN status transfer request to source gNB, and triggers SN status transfer and packet forwarding.
Proposal 4:	All CHO candidates should be released after any successful handover, and CHO candidates must be configured by the new serving cell.
Proposal 5:	If network de-configures a CHO candidate cell towards which the UE is executing CHO, the candidate (target) cell should reject UE’s connection request, and the CHO is considered failed.
Proposal 6:	UE stops reception from source cell once it starts synchronization towards the selected CHO candidate cell. But this topic may be revisited once we confirm the solutions for handover interruption reduction.
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