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1
Introduction

During the Mobility Enhancements WIs 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:

In addition, 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  

During RAN3#104 and RAN3#105 data forwarding for conditional handover was discussed on this basis. And the following agreements were made:

WA: When to start data forwarding is up to implementation
Concentrate further discussion on the following 2 options: early forwarding, and late forwarding initiated after the source NG-RAN node knows that the UE has successfully accessed a target NG-RAN node
We agree to specify both “early forwarding” and “late forwarding” according to definitions in agreed St2 TPs; whether to use early data forwarding for CHO is FFS
In this contribution we continue the discussion on when to start data forwarding and the support of early data forwarding.
2
Discussion

2.1
When to start data forwarding

Both early data forwarding and late data forwarding (defined last meetings) 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.

Observation 1: Both early and late data forwarding have benefits, depending on the CHO scenario

RAN2 LS that both options can be considered, even if late packet forwarding could be more suitable for CHO.
Furthermore, early data forwarding has been agreed for Make-Before-Break and will be standardized. There is no additional effort to support early data forwarding for CHO.

Observation 2: There is no additional effort to support early data forwarding for CHO
Therefore, it is proposed to agree the following proposals:

Proposal 1: Early data forwarding can be used for CHO
Proposal 2: Confirm the WA: “When to start data forwarding is up to implementation” and convert it to an agreement

3
Conclusion

In this contribution the support of early data forwarding for conditional handover has been discussed, and the following observations and proposals have been made:

Observation 1: Both early and late data forwarding have benefits, depending on the CHO scenario

Observation 2: There is no additional effort to support early data forwarding for CHO
Proposal 1: Early data forwarding can be used for CHO

Proposal 2: Confirm the WA: “When to start data forwarding is up to implementation” and convert it to an agreement
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