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1
Introduction
RAN2#103b meeting is the first meeting of the WI feMob, and RAN2 made some agreements on evaluating candidate solutions [1]. In this paper, we discuss performance evaluations as well as applicable deployment scenarios for Pre-Condition based handover (PCHO for short).
2
Discussion
According to RAN2#103b minutes [1], the following metrics and aspects should be considered in following RAN2 meetings.
Agreements

1
Solution proposals should consider at least the following metrics:

-
Mobility robustness

- 
Interruption time

2
Other aspects should also be considered, e.g.

-
Applicable deployment scenarios

-
Signalling overhead

-
Specification effort

-
UE/network complexity

For the interruption time, the definition in section 5.1.2.1.2 of TS 36.133 can be considered (listed in section 6 Annex). For the mobility robustness, handover failures can be considered, i.e. failure of handover command message, RLF.

For PCHO, it is a totally new solution for LTE, while eMBB and Rel-16 DC-based HO are enhancements to existing means. The concept of PCHO is as follows and details can be found in another paper [2].
For applicable deployment scenarios:

· Both intra-frequency and inter-frequency are supported

· Sync & Async are supported

A summary on DC-based handover (details can be found in [2]):
· UE is connected to the source cell

· The network can configure “low threshold” for measurement control and after the UE sending measurement reports, the network can send “candidate target cell list” and Pre-Conditions to the UE (handover execution condition)

· The UE could be able to immediately accesses the target cell when the Pre-Condition triggers, and the UE does not have to inform the source cell

The motivation of PCHO is to improve the mobility robustness, and it seems that PCHO does not help to minimize the interruption time.
Regarding the mobility robustness, we see there are some papers on performance part, and there may be even more papers in previous NR discussions. Here we would like to provide our views as below.
Comment 1: The thresholds for PCHO
Compared to legacy LTE HO procedure, more thresholds are to be introduced for PCHO. It is a trade-off between effectiveness of handover and signalling overhead, so it should be clearly indicated that what thresholds are set and what candidate values.
In addition, we think that Pre-Condition is the key to PCHO. In legacy LTE HO, it is the network who makes handover decision after receiving MR from UE. As a comparison, Pre-Condition is to let the UE make the handover decision so the content of Pre-Condition and how it works should be clearly indicated.
Comment 2: The pre-allocated resources
During PCHO, the network may configure a cell list as well as necessary configurations to the UE. In contrast, in legacy HO, the network only send the configuration of the target cell via handover command. For a UE in PCHO, if the network pre-allocated resources for multiple cells, whether there are negative impacts to the network, e.g. capacity, network performance of access, maximum number of users.
It should be clearly indicated that whether the pre-allocated resources have negative impacts to the network performance.
Comment 3: Signalling overhead
According to the concept of PCHO, the handover command is sent earlier than legacy HO, and one of the cost is that more signallings may be triggered.
It should be clearly indicated that how much signallings will be consumed, including Uu interface, X2 interface, and Iu interface.
Comment 4: Scenarios
For low-speed, medium-speed, high-speed, it is better to show comparisons between legacy HO and PCHO. In our understanding, for low-speed and medium-speed scenarios, there should not be many handover failures, so benefits due to PCHO may not be so significant, while it may be different for high-speed scenario. In general, the usefulness of PCHO may depend on speed scenarios.
We have the following proposals:

Proposal 1: For the thresholds for PCHO, what thresholds are set and what candidate values should be cleared indicated.
Proposal 2: It should be clearly indicated that whether the pre-allocated resources have negative impacts to the network performance.

Proposal 3: For signalling overhead, how much additional signallings will be consumed should be clearly indicated, including Uu interface, X2 interface, and Iu interface.
Proposal 4: For scenarios, for different speed scenarios, the benefits of PCHO may be different. So it should be clearly indicated that which kind of speed scenarios is useful for PCHO.
3
Conclusions
For performance evaluations of PCHO, we have the following proposals regarding performance evaluations:

Proposal 1: For the thresholds for PCHO, what thresholds are set and what candidate values should be cleared indicated.

Proposal 2: It should be clearly indicated that whether the pre-allocated resources have negative impacts to the network performance.

Proposal 3: For signalling overhead, how much additional signallings will be consumed should be clearly indicated, including Uu interface, X2 interface, and Iu interface.

Proposal 4: For scenarios, for different speed scenarios, the benefits of PCHO may be different. So it should be clearly indicated that which kind of speed scenarios is useful for PCHO.
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Annex

5.1.2.1.2
Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt


Tinterrupt = Tsearch + TIU + 20 ms

Where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.
NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 8.1.2.2.1 for intra-frequency handover and Clause 8.1.2.3.1 for inter-frequency handover.
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