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1
Introduction

During the NR Mobility Enhancements WI discussion in RAN2, it was agreed that conditional handover is introduced in NR to solve robustness/reliability issue. The following agreements were taken by RAN2 so far:

1 The LTE agreements below are applicable for NR: 

a/CHO is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

b/ Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

c/ Support configuration of one or more candidate cells for conditional handover;

d/ The baseline operation for 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.

e/ The baseline operation for Conditional HO assumes the source RAN remains responsible for RRC until UE successfully sends RRC Reconfiguration Complete message to target RAN. 

f/ RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be suitable for CHO when there are multiple candidate target cells. Early packet forwarding can also be considered. Detailed decisions require RAN3 study.
Additionally, an LS was sent to RAN3 in [1], with the following information:

RAN2#105 has additionally agreed that late packet forwarding (i.e. not done immediately when CHO target candidate cells become prepared) could be more suitable for CHO, especially when there are multiple candidate target cells. However, early packet forwarding can be also considered as an option.

RAN2 still discusses the details of HO command and triggering conditions (e.g. whether it is the source eNB/gNB, target eNB/gNB or source + target eNB/gNB that decide on such condition, and as a result, whether the condition is included in HO command or included directly by the source eNB/gNB in the reconfiguration message). This may impact the HO Preparation phase. Additionally, RAN2 already agreed the network can inform the UE to release the CHO configurations after CHO command. This may happen also due to target eNB’s/gNB’s decision to cancel the preparation. Thus, the impact on X2/Xn interface is foreseen.

Based on the CHO details described above, RAN3 is kindly asked to study and potentially define suitable mechanisms for E-UTRAN’s and NR’s CHO, at least in the following areas: 

•
Data forwarding

•
HO preparation  
In this contribution we discuss some stage-2 principles for data forwarding in NR.
2
Discussion

In conditional handover the network configures the UE with triggering conditions for when a handover should be executed. When the conditions are fulfilled, the UE executes the handover without any further order from the network. The advantage of the procedure is that the HO Command like message may be provided to the UE at an earlier stage before the radio conditions have become poor, which increases the chance of a successful transmission of the message. The basic signalling flow for conditional handover is shown in Figure 1.
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Figure 1: Conditional handover

In legacy handover in NR, when the source NG-RAN node decides to trigger a handover, source source NG-RAN provides the target source NG-RAN with the UE’s current configuration in a HO Request over Xn. If the target source NG-RAN accepts the incoming handover, it prepares a target configuration to be provided to the UE in the handover command. This is basically the configuration the UE shall apply when it executes the handover. 
2.1
When to start data forwarding
The main differences regarding data forwarding between legacy HO and CHO are:

· Target cell/node is not known during the preparation phase

· Multiple cells/nodes can be prepared

The main question to be answered in order to decide how to perform data forwarding considering these differences and highlighted by the RAN2 LS is when to start data forwarding.
The other possible issues to be solved for data forwarding (e.g. packet duplication, SN information transfer, …) are all depending on this question, therefore RAN3 should try to answer it first.

When we look at the possibilities, we can find the 2 following cases for when to start forwarding packets:
· Before the target cell/node is known (i.e. early packet forwarding in the RAN2 LS)
· After the target cell node is known (i.e. late packet forwarding in the RAN2 LS)
Both cases have pros and cons, summarized in Table 1 below.
	
	Early data forwarding
	Late data forwarding

	Pros
	Lower UP traffic interruption time
	Lower backhaul traffic (in case packets are forwarded to multiple targets in early data forwarding)
No packet duplication

	Cons
	Higher backhaul traffic (in case packets are forwarded to multiple)
Packet duplication (received by the UE before the HO execution)
	Higher UP traffic interruption time


Table 1: Pros and cons for early/late data forwarding
Depending on what the network wants to achieve (e.g. resource consumption, robustness, data interruption time, QoS, etc…), both solutions have their advantages. For example, early data forwarding can be interesting when number of candidates is kept low or for QoS parameters where HO interruption time and robustness are critical. Late data forwarding can be interesting when number of candidates is high (for better robustness) or for QoS parameters where HO interruption time is not that important.
Furthermore, RAN2 LS that both options can be considered, even if late packet forwarding could be more suitable for CHO.
Proposal 1: When to start Data Forwarding is up to implementation
2.2
Possible enhancements to late data forwarding
Looking again at Table 1, it can be seen that both options have cons. But these cons also assume legacy signalling support. And RAN3 can take the opportunity of this WI to improve this signalling support. As RAN2 is stating in their LS that “late packet forwarding (i.e. not done immediately when CHO target candidate cells become prepared) could be more suitable for CHO”, RAN3 should start focusing on enhancements to late data forwarding, even if it does not preclude enhancements to early data forwarding.
Proposal 2: Discuss enhancements to late Data Forwarding
3
Conclusion

In this contribution the conditional handover solution has been described, and the following proposals have been discussed for the data forwarding part::
Proposal 1: When to start Data Forwarding is up to implementation

Proposal 2: Discuss enhancements to late Data Forwarding
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