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Introduction
In RAN2#106 meeting, RAN2 agreed to support separate CHO execution conditions and using SS/PBCH blocks and CSI-RS [1] as following:
Agreements
1:	Separate CHO execution condition(s) can be configured for each individual candidate cells.
2	Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering)
3	As a baseline CHO can be triggered based on a condition consisting of a single event, single RS type, single quantity.
3.1	The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR
3.2	The single RS type can be configured to be SSB or CSI-RS
FFS Whether multiple triggering conditions are required.

Also, in RAN2#107 meeting, RAN2 started discussing beam related aspects of supporting CHO, and it has agreed on the following [2]:
Agreements
1	For the scenario of multiple CHO cells being triggered the cell selected by the UE considering beams and beam quality. We will not specify normative requirements for the selection process but can be captured in an informative note in stage 3 spec.
2	No additional optimizations are introduced to improve RACH performance for CHO completion with multi-beam operation.

In this contribution, we provide our views on the components needed to support CHO and the possible RAN1 specification impacts of supporting CHO. This is a resubmission of R1-1910038 with minor updates.
Discussion
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]RAN2 is currently working on introducing CHO for reliability and robustness. The principle behind CHO is that the UE receives one or more CHO commands while the link quality towards the source cell is still good but the UE does not execute the actual HO until some conditions are met. The UE continues to perform RRM measurements based on e.g. SS/PBCH blocks or CSI-RS and reports cell or beam quality reports back to the NW.
In the signalling structure currently used for mobility measurements, the UE does not know about any transmit/receive beam assumptions. Without spatial assumptions to assist the UE in beam selection: a UE would either use an inappropriate Rx beam to try and detect a certain RS (SS/PBCH block or CSI-RS) and generate a RRM report using that inappropriate Rx beam, or the UE would perform beam sweeping until the UE finds the appropriate Rx beam and then generate a RRM report once it finds that appropriate Rx beam. The current mobility measurement framework relies on L1 measurements that go through beam consolidation and L3 filtering to produce cell-level results as depicted in Figure 1 below:

[image: ]
Figure1: RRM Measurement Model [3]

Different events will be configured using different reporting criteria. HOs are typically triggered by cell-level results and CHOs will likely be triggered by cell-level results as well. In RAN2#106, RAN2 agreed that separate CHO execution conditions can be configured for each candidate cell. In the case of FR2, different execution conditions can imply execution conditions based on different Rx beam assumptions. One of the main issues with CHO in FR2 is that of beam alignment: typical mobility measurements are performed on different beam-pairs. Those measurements will be based over periods of several tens of ms (e.g. 40, 80, 100, etc.), this is given by timeToTrigger for each event the UE is configured to look for. Events are triggered when a mobility measurement meets a certain threshold or criteria for the time given by timeToTrigger. Any corresponding HO decision is made based on such reports. In light of the above, we make the following observation:
Observation 1: Reporting events for HO are triggered using cell-level results obtained from beam measurements, which are L3-filtered and evaluated against a certain threshold for a time configured for a given event.

[bookmark: _GoBack]In the current NR Rel. 15 RRM framework, cell-level measurements reflect two degrees of freedom: the number of RSs and time, assuming that the underlying beam assumption does not change throughout the cell-level measurement. If the UE were to change its beam assumptions in the middle of its mobility measurements, the report corresponding to these mobility measurements would not be an accurate reflection of the underlying beam assumptions. Typically cell-level results are representative of a consolidated set of beam-level measurements that have gone through L3-filtering. Moreover: any change in the beam assumptions is effectively like a reset in the mobility measurement as the condition for the event to be triggered is that a certain condition is met for the duration given in timeToTrigger. This may lead to situations where CHO events never get triggered, leaving the UE stuck in its serving cell.
In FR2: such problems will be compounded as the UE will have to measure RSs from multiple neighbour cells using different Rx beam assumptions. Cell-level measurements are no longer an accurate way to determine a suitable target cell as the quality over individual beams may fluctuate rapidly due to e.g. blocking. With the current mobility measurement framework, UEs will be forced to perform beam sweeping in order to find the appropriate Rx beam for the purpose of mobility measurements. The UE will have to look for the best beam pair and perform L3 filtering in order to trigger a report. The latency from this time-consuming process will likely hurt CHO performance as the decision to move to a given candidate target cell will be affected by the latency that is induced by both beam sweeping and L3 filtering. Given the above issues and the very limited time left in Rel-16, it is recommended to leave any further enhancements based on CHO to further releases and carefully investigate how beam sweeping and corresponding beam-level quality will affect the HO latency. In light of the above, we make the following observation and proposal:
Observation 2: In FR2, a UE will have to do beam sweeping in order to find the appropriate Rx beam in order to detect and measure a given RS for mobility purposes per the current procedure in Rel-15.
Proposal: Postpone beam-related enhancements of CHO to Rel-17.

Conclusion
[bookmark: OLE_LINK3]This contribution analyzed physical layer aspects of CHO, focusing on beam-related issues, and we make the following observations:

Observation 1: Reporting events for HO are triggered using cell-level results obtained from beam measurements, which are L3-filtered and evaluated against a certain threshold for a time configured for a given event.
Observation 2: In FR2, a UE will have to do beam sweeping in order to find the appropriate Rx beam in order to detect and measure a given RS for mobility purposes per the current procedure in Rel-15.
Proposal: Postpone beam-related enhancements of CHO to Rel-17.
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