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Introduction
In the RAN4#92 meeting, a Way Forward on LTE FeMob was agreed [1] and the following was captured in regard to Conditional HO (CHO):
· Interpretation of “handover condition is met”
· Companies should analyse solution for decision in RAN4#92bis considering among others:
· CHO RRC configuration
· CHO condition fulfilled (before UE realizes)
· UE realizes CHO condition is fulfilled
· Etc.
· CHO delay requirement:
· The definition of when the CHO delay starts is FFS
· Exact delay equation is FFS
· UE RRC processing time is broken into two segments: 
· First segment is immediately after RRC HO command reception
· Second segment is after UE realizes the condition is met and identity of target cell is determined
· Company input concerning each different delay for CHO


In this paper, we discuss the remaining issues further.
Discussion
In the past two meetings, RAN4 discussed what the start point of the CHO delay definition should be. The interpretation of “HO condition is met” has two options:
· option 1: the time when actual channel condition is satisfied (before UE realizes).
· option 2: the time when UE realizes the condition is satisfied and HO is executed.

Option 1 is argued to be more testable [2-3] and option 2 is argued to have less complicated formulation in diverse situations where CHO command is received before condition is met, after condition is met, or while condition is being met (for TTT duration). In [5], we discussed these options and suggested that even option 2 can be testable. In this paper, we further elaborate on testability of two options. 
In RRM performance testing, the time-to-trigger (TTT) has historically been set to zero. Also, it is more reasonable to devise the test for the more typical situation when CHO command is received in advance of the target cell condition improving. The core requirements can capture more corner cases when, for instance, CHO command is received after target cell condition is improved. 
Figure 1 illustrates two scenarios for CHO when the HO RRC command is received in advance of target cell condition improvement with TTT = 0. In the top part of Figure 1, UE performs measurements of target candidate(s) with Tmeasure and happens to just miss the time instance when the condition for HO is met (point A). Hence, it starts executing the CHO at point B in the next Tmeasure . The execution of the CHO requires the processing of the second part of the RRC command, UE processing, and TIU and the delay end point is the time when UE sends PRACH to target cell (point C). 
In the bottom part of Figure 1, UE happens to just catch the time instance when the condition for HO is met (point A). Hence, it starts executing the CHO immediately (since TTT=0). Similar delay is required in this case as well and the delay end point is the time when UE sends PRACH (point C). 
If the start point of delay is chosen to be point A when condition is met (before UE realizes), then the delay requirement will have to accommodate the worst case scenario and include one Tmeasure cycle. Hence the end point of HO can only be specified with an uncertainty equal to approximately one Tmeasure cycle, i.e., UE has to send PRACH no later than Tmeasure + TRRC,2 + TUE-processing + TIU where the measurement period, Tmeasure, can be up to 200ms in intra-frequency HO (clause 8.1.2.2 of TS 36.133) and 480ms in inter-frequency HO (clause 8.1.2.3 of TS 36.133). 
The second option uses the start point of delay as point B when UE realizes the condition is met. Although point B cannot be exactly pinpointed in the test, it can be inferred from point A (which is known in the test setup) and point C (which can be determined by the test equipment). Given point C, point B can be determined to be at most TRRC,2 + TUE-processing + TIU earlier than point C. Since point A is also known, the test requirement can enforce point B to be no more than Tmeasure away from point A. For this option, in summary:
· TE measures point C. Point A is known in test setup
· TE subtracts TRRC,2 + TUE-processing + TIU from point C to derive point B
· TE declares “pass” if point B is no later than point A. It declares “fail” otherwise.

In our view, this option also leads to the same amount of uncertainty as the first option and is not any different in terms of enforcing the CHO delay requirements. 


Figure 1 CHO timeline with Tsearch = 0, TTT=0
Observation 1. With option 2 (start of CHO delay as the point when UE realizes the condition is met), the time when UE realizes the condition is met can be traced back from the time when UE sends PRACH. The uncertainty within which the CHO delay can be measured is no different than option 1.
It is also noted that in CHO, Tsearch = 0 and does not need to be captured even for the scenario when CHO is to an unknown target cell since even in this case, UE has measured the target cell in at least one Tmeasure period before the CHO execution is triggered.   
Proposal 1. In CHO, Tsearch = 0 even when CHO is to an unknown target cell. 
Next, we discuss TRRC,2.
As agreed in [1], the RRC processing delay is broken into two segments in CHO. RAN4 should discuss the length of each segment. Clause 5.3.5.4 of TS 36.331 lists all the actions UE shall take upon receipt of the RRCConnectionReconfiguration related to legacy HO. The delay corresponding to message validation and execution of some of the steps listed in clause 5.3.5.4 should be included and accounted from the end of the last TTI containing the RRC command. However, many steps in this clause cannot be executed until the first condition specified in the CHO command is met since:
· only in that instance of time the identity of the target cell is known
· UE can prematurely declare RLF if some of the steps are executed as it is possible that the conditions configured in CHO command are never met

Observation 2. Many steps in clause 5.3.5.4 of TS 36.331 cannot be executed until the first condition specified in the conditional HO command is met since:
· only in that instance of time the identity of the target cell is known 
· UE can prematurely declare RLF if some of the steps are executed as it is possible that the conditions configured in CHO command are never met

In our view, except for few steps such as message validation, queuing target cell candidates for measurements, and handling of some timers, the majority of steps and actions that UE needs to take can only happen when the condition is met. Hence, we propose to split the RRC processing as TRRC,1  = [2] ms and TRRC,2 = [13] ms. This still leads to a total of 15ms for RRC processing which is identical to legacy HO.
Proposal 2. Except for few steps such as message validation, queuing target cell candidates for measurements, and handling of some timers, the majority of steps and actions that UE needs to take can only happen when the condition is met as outlined above. Hence, it is proposed to split the RRC processing as TRRC,1  = [2] ms and TRRC,2 = [13] ms. This still leads to a total of 15ms for RRC processing which is identical to legacy HO.
Conclusions
Observation 1. With option 2 (start of CHO delay as the point when UE realizes the condition is met), the time when UE realizes the condition is met can be traced back from the time when UE sends PRACH. The uncertainty within which the CHO delay can be measured is no different than option 1.
Proposal 1. In CHO, Tsearch = 0 even when CHO is to an unknown target cell. 
Observation 2. Many steps in clause 5.3.5.4 of TS 36.331 cannot be executed until the first condition specified in the conditional HO command is met since:
· only in that instance of time the identity of the target cell is known 
· UE can prematurely declare RLF if some of the steps are executed as it is possible that the conditions configured in CHO command are never met

Proposal 2. Except for few steps such as message validation, queuing target cell candidates for measurements, and handling of some timers, the majority of steps and actions that UE needs to take can only happen when the condition is met as outlined above. Hence, it is proposed to split the RRC processing as TRRC,1  = [2] ms and TRRC,2 = [13] ms. This still leads to a total of 15ms for RRC processing which is identical to legacy HO.
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