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In RAN2#105 meeting, we made the following agreements about conditional handover (CHO) for handover robustness improvement in LTE.
	Agreements
1: The baseline operation for E-UTRAN Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target when the relevant condition is met.
3: The baseline operation for E-UTRAN Conditional HO assumes the source eNB remains responsible for RRC until UE successfully sends RRC Connection Reconfiguration Complete message to target eNB. 
4: RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be more suitable for E-UTRAN CHO when there are multiple candidate target cells. In case of single prepared candidate target cell, early packet forwarding could be considered as an option. Detailed decisions require RAN3 study.
5: RAN2 will inform the Conditional HO assumptions (including the baseline operation) to RAN3 via LS at RAN#105bis, requesting RAN3 to kindly work on the CHO scheme aspects matching their expertise (e.g. data forwarding).


[bookmark: _GoBack]In brief, RAN2 considers late packet forwarding as the baseline, but may also support early packet forwarding in some cases. In this contribution, we study the details of packet forwarding for CHO.
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Late packet forwarding
We assume late packet forwarding as a more suitable solution for CHO. That is, packet forwarding starts only if a candidate cell has been chosen as target for handover execution.  However, late packet forwarding can be triggered in different ways, as discussed below.
Option 1: UE sending ‘bye’ message to source gNB
With this option, when the pre-configured conditions are met and UE decides to execute handover, UE sends an indication (a ‘bye’ message) to source eNB. After receiving such an indication, source eNB can start SN status transfer and packet forwarding to target eNB. Meanwhile, the UE can also start synchronization and random access towards target eNB. The major benefit of this option is shorter service interruption. However, there may be concerns on the transmission reliability of ‘bye’ message.
Option 2: Target eNB sending request to source gNB
With this option, when the pre-configured conditions are met and UE decides to execute handover, UE performs synchronization and random access towards target eNB. After receiving RACH attempt on dedicated preamble (contention-free RA) or RRC Reconfiguration Complete message (contention-based RA) from UE, the selected target eNB needs to send a SN Status Transfer Request message 
If packet forwarding is triggered by target eNB sending a request, the request should include some kind of UE identity and security token, so that the source eNB can identify and verify the UE.



Figure 1	Options for triggering of packet forwarding in CHO
Proposal 1:	If conditional handover is configured, there should be a triggering mechanism for packet forwarding when UE decides to execute handover. 
Observation 1:	Service interruption can be shortened if packet forwarding is triggered by UE sending a ‘bye’ message to source eNB.
Observation 2:	If packet forwarding is triggered by target eNB sending a request, the request should include some kind of UE identity and security token, so that the source eNB can identify and verify the UE.
In practice, the two options can be combined and both adopted in NR. For example:
(1) UE sends a ‘bye’ message to source cell before RA to target cell for CHO execution. The source cell sends SN Status Transfer if the ‘bye’ message is received.
(2) The target cell sends SN Status Transfer Request if RRC Reconfiguration Complete message is received from the UE but SN status transfer procedure has not been initiated for the UE.
In this way, UE can try to save some interruption time by sending ‘bye’ message. But even if source eNB fails to receive the message, the system can still work since the packet forwarding will eventually be triggered by the request message from target cell.
Proposal 2:	UE sends a ‘bye’ message to source cell before RA attempt to target cell for HO execution. The source cell sends SN Status Transfer if the ‘bye’ message is received.
Proposal 3:	The target cell sends SN Status Transfer Request if RRC Reconfiguration Complete message is received from the UE but SN status transfer procedure has not been initiated for the UE.
It is within RAN2 scope whether UE should send ‘bye’ message to source eNB upon handover execution, and the decision does affect RAN3 procedures. Therefore, we suggest that RAN2 make decision on the triggering of late packet forwarding, before sending LS to RAN3.
Proposal 4:	RAN2 should make decision on the triggering of late packet forwarding, before sending LS to RAN3.
Conclusion
We have the following observation:
Observation 1:	Service interruption can be shortened if packet forwarding is triggered by UE sending a ‘bye’ message to source eNB.
Observation 2:	If packet forwarding is triggered by target eNB sending a request, the request should include some kind of UE identity and security token, so that the source eNB can identify and verify the UE.
It is proposed to discuss and decide on the following proposal:
Proposal 1:	If conditional handover is configured, there should be a triggering mechanism for packet forwarding when UE decides to execute handover.
Proposal 2:	UE sends ‘bye’ message to source cell before RA attempt to target cell for HO execution. The source cell sends SN Status Transfer if the ‘bye’ message is received.
Proposal 3:	The target cell sends SN Status Transfer Request if RRC Reconfiguration Complete message is received from the UE but SN status transfer procedure has not been initiated for the UE.
Proposal 4:	RAN2 should make decision on the triggering of late packet forwarding, before sending LS to RAN3.
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