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Introduction
[bookmark: _Toc242573354]In the work item for Further Mobility Enhancements in E-UTRAN [1], one objective is to improve the robustness at handover. In RAN2#105bis it was agreed that CHO will be introduced in NR to solve robustness/reliability issues. Further details of CHO were discussed in RAN2#106 and are still under discussion. However, there was an FFS identified in RAN2#105bis regarding CHO performance in FR2
Agreements
0:	CHO is introduced in NR to solve robustness/reliability issue. 
… … … … …

FFS: Enhancements to the above CHO framework to specifically address usage in FR2 (e.g. address high number of handovers, RLFs, etc)

In this paper, we show some simulation results on FR2 band and show comparison between CHO performance in FR1 and FR2 band, respectively, using already agreed principles in RAN2#105bis and RAN2#106.
Discussion
Setup
The conditional handover as presented in [2] is the basis for the simulations. However, as agreed in RAN2#106, we don’t configure any so-called validity timer in the simulations. The following call flow was used in the simulations:
[image: ]UE
Serving gNB
Target gNB
HO decision
UP data
1. Measurement report
2. HO Request
Accept HO, build RRC config
3. HO Ack (incl. RRC config)
4. HO command 
UE accesses the new cell
5. Synchronization and random access
6. HO confirm
7. HO completed
UP  data

This procedure was compared with the legacy procedure executed at handover:
The A3 event was used to trigger the conditional handover. Simulations were performed for outdoor UEs travelling at 1,15 and 30 m/s. The threshold for triggering the conditional handover was set lower compared to triggering of legacy handover. The following setups were used for FR2 evaluation:
	[bookmark: _GoBack]Simulation parameter
	Parameter value

	Deployment
	Homogeneous (ISD=300 m), 3 sites, 3 sectors per site

	gNB antenna
	Antenna 3gpp36873, 64 elements, 0.7ƛ separation, transmit power: 1.3W

	Carrier Frequency
	28GHZ, 40 MHz, SCS: 120KHz

	Propagation model
	SCM – {5G-urban macro}

	User properties
	Number of users corresponding to ~85% DL resource utilization

	User session
	FTP, mean file size 300000 bytes, ftp request size 400 bytes, mean reading time 1 s

	NR-SS block settings
	Periodicity 20 ms, 1 beam

	Handover parameters
	A3 event, RSRP threshold {1:5 dB}, Hysteresis {0 dB}, TTT{0.04}

	CHO parameters
	A3 early event, RSRP threshold {-1dB}, Hysteresis {0 dB}, TTT{0.04}

	T304 (handover) & 
T310 (out-of-sync)
	1 s

	Simulation time
	30 sec



For FR1 evaluation, we used the same setup as explained in [2].
· Conditional Handover issuing event threshold set to -1dB.
· Controls when the conditional Handover command is issued to the UE.
· Possible for network to add/modify target cell(s).
· Handover execution threshold varied from 1dB to 5dB.
· Controls when the actual handover is initiated.



Comparison between CHO performance at FR1 and FR2 band
In this section, we compare CHO performance between FR1 and FR2 band. We also show respective gains compared with Baseline Mechanism. To maintain simplicity and clarity, we compare the results where A3 threshold is set to 3dB as this is most common configuration in networks. Examination of results for other thresholds show no notable difference in the trend.


[image: ]
[bookmark: _Ref16090102]Figure 2: Performance Comparison between FR1 and FR2
It is evident from Figure 2 that performance for Baseline handover changes significantly between FR1 and FR2 deployment. UEs perform significantly high number of handovers and thus HOFs are more frequent. Also, it is evident that CHO performs equally well in FR2 scenario without introducing any fundamental changes between FR1 and FR2 deployments.
[bookmark: _Hlk16090894]Baseline NR mobility performance degrades in FR2 deployments
CHO improves handover robustness in FR2 without any enhancement in solution compared to FR1 deployment
Conclusion
Based on the results above it can be concluded that conditional handover is beneficial in FR2 deployments where ISDs are smaller. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following observation:
Observation 1	Baseline NR performance degrades in FR2 deployment
Observation 2	CHO improves handover robustness in FR2 without any enhancement in solution compared to FR1 deployment
References
[1] [bookmark: _Ref476654561][bookmark: _Ref524694582][bookmark: _Ref525135594][bookmark: _Ref525203196]RP-181433, Work Item on NR Mobility Enhancements, Intel, RAN#80, La Jolla, USA, May 21 – May 25 2018 September 2018.
[2] R2-1903526, Validity Timer impact on Conditional Handover Performance, Ericsson
image1.emf
 


image2.png
FR2

_ z
z [
e n @ ©w ¥ & 8 = o
T w & © 6 v & o 8338333383
e oronuEh, IN/SIOAOPUBH Plfe: J0 Jaquinu aBeeny

J(/SIOA0PUEH [7YSSB0NS JO JBGUINU BBEIOAY

B cHo

FR2

&
£
~ - = o >
2 3
T 8 2 ® © « ~ o 3n/sienopueH Buodbuid J0 Jaquinu abeseny

Jn/sidwane Jaropuey Jo Jaquinu sBeiAY




