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Introduction
During the RAN4 meeting in Reno RAN4 continued to discuss the mobility enhancement for LTE. In the Reno meeting RAN4 agreed the WF [1] ‘Way forward on LTE mobility enhancement’. In this paper we further discuss on the UE requirements for conditional handover in LTE and propose how the requirements could be captured. 
Discussion
According to latest RAN2 decisions, the UE can be preconfigured with a candidate target cell for a conditional handover. UE may also be configured with one or more candidate target cells. 
Focusing initially on the case where the UE is configured with one target cell for CHO, the network would configure the actual target cell and the trigger for when the CHO shall be executed on the UE side. This trigger event is evaluated by the UE based on performed UE measurements and may be based on either RSRP or RSRQ measurements (or potentially even both). 
Once the event conditions are fulfilled and the event is triggered (including any configured TTT) the UE shall execute the handover to the specific target cell linked to the triggered event. This event trigger would be similar to current handover requirements when the UE has received and processed the RRC message. I.e. the
CHO trigger can be used as starting point for the UE handover delay requirements for CHO in NR.
The current HO delay requirements are:
Dhandover = TRRC_processing_delay + Tinterrupt
Where:
Tinterrupt = Tsearch + TIU + 20 ms
For CHO requirements, RAN4 would need to discuss each of the delay components and evaluate which of them are applicable for CHO and what would be the minimum UE requirement for each parameter. However, we propose to use existing HO delay requirements expression as baseline for defining the CHO HO delay requirements:
Use the existing HO delay requirement expression as baseline for developing the CHO delay requirements.
Looking at each delay component we start with TRRC_processing_delay. This represents the RRC processing delay for the received handover command. As the RRC message has been received prior to executing the CHO (and typically this would be hundreds of milliseconds earlier) it is assumed that there is no RRC processing delay when executing the CHO. UE would already have to have processed the message as otherwise it would not be able to evaluate the event. I.e. TRRC_processing_delay = 0 for CHO.
For CHO, TRRC_processing_delay = 0.
As the CHO is triggered by the UE internally based on UE measurements it can be assumed that prior to triggering the CHO the UE has measured the target cell. I.e. the target cell is already detected, and UE would not need to perform cell search. I.e. for CHO, only Tsearch = 0 is applicable.
For CHO, Tsearch = 0.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the target cell. This delay is also needed for CHO. 
TIU is applicable also for CHO.
However, if the UE optimizes it switching time this delay could be avoided.
RAN4 should discuss conditions for TIU and how or if it can be removed.
As discussed, as the CHO is triggered by the UE internally based on UE measurements it can be assumed that prior to triggering the CHO the UE has measured the target cell. Additionally, it can be assumed that the target cell has been measured very recently. This means that it should be feasible to reduce the static 20ms delay assumed needed by UE for fine time and frequency tracking. Actual switch of cell including time and frequency tracking should not take 20ms when the UE has measured the cell very recently. We would expect that it would be possible to reduce this number.
RAN4 should discuss reduction of the static 20ms delay to e.g. 10ms for CHO.
Based on the above proposals we propose following baseline expression for defining the UE CHO delay requirements:
CHO delay requirements defined as:
Dhandover = Tinterrupt
Where:
Tinterrupt = [TIU] + 10 ms
Where we would expect that it is reasonable to reach TIU = 0.

Conclusion
In this paper we have further discussed on the UE requirements for conditional handover in LTE and propose how the requirements could be captured. We base our suggested CHO delay requirements on the following proposal:
1. Use the existing HO delay requirement expression as baseline for developing the CHO delay requirements.
1. For CHO, TRRC_processing_delay = 0.
1. For CHO, Tsearch = 0.
1. TIU is applicable also for CHO.
1. RAN4 should discuss conditions for TIU and how or if it can be removed.
1. RAN4 should discuss reduction of the static 20ms delay to e.g. 10ms for CHO.
Based on these proposals we suggest that the CHO handover delay requirements would be defined as:
Dhandover = Tinterrupt
Where:
Tinterrupt = [TIU] + 10 ms
Where we would expect that it is reasonable to reach TIU = 0.
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