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1. Introduction
During RAN1#86 meeting [1], the evaluation scenarios and assumptions for DL and UL mobility in NR was agreed [2]. However, this agreement was only for 4GHz carrier frequency. In this contribution, therefore, the evaluation scenarios and assumptions for mobility at above-6GHz carrier frequency (e.g., 30GHz) are discusses and proposed. 
2. UL based mobility at higher carrier frequencies
In RAN1#85 meeting, some companies insisted on the benefit of UL based mobility in NR, but some companies had a different view on the necessity of UL based mobility because they believed that DL based mobility works well. At lower carrier frequencies (e.g. around 4GHz), UL based mobility may be workable even though the necessity of UL based mobility is arguable. However, it’s considered that UL based mobility cannot be feasible at higher carrier frequencies (e.g. around 30GHz). That is because UE may be using hybrid architecture requiring downlink reference signal (e.g. periodic beam reference signals) to train its RX and TX beams at higher carrier frequencies. And, for the transmission the UE would use a directional transmission beam and the signal would be received likely by the TRP to which the transmission beam was aligned. Alternatively, the UE would use a beam sweeping with multiple directional transmission beams for the transmission, however, which might causes increase of power consumption and/or latency at UE. 
Observation 1: UL based mobility is not feasible at higher carrier frequencies where UE/TRX uses directional transmission/reception instead of omni-directional.

Proposal 1: Only DL based mobility is assumed for the evaluation of mobility at higher carrier frequencies (e.g. 30GHz).
3. Evaluation assumptions for DL mobility at higher carrier frequencies
In [2], the performance metrics from system-level simulations are introduced as below. 
· Resource efficiency
· Handover failure rate

· Paging missing rate

· UE battery life with relative power model between DL and UL mobility

· Signaling load (e.g. ping-pong, # of HOs)

Even though UE battery life can be a scope of RAN1, most of performance metrics are related to RAN2 works, for example, handover failure rate can be defined after deciding the handover procedure in RAN2. 
Proposal 2: Evaluation for mobility like SLS should be performed in RAN2 for at least higher carrier frequencies.

Proposal 3: For LLS evaluation assumptions, adopt the Table 1. And the performance metrics for link-level simulations are given by 

·  Signal detection error performance (misdetection, false alarm)

·  Measurement accuracy (signal level)

·  Other metrics (e.g., PAPR) are not precluded

Table 1. Link-level Evaluation Assumptions
	 
	DL Synch. Signals
	PRACH Preamble

	Carrier Frequency
	30 GHz

	Channel Model
	CDL-C with scaling 100ns (UE Speed 30 km/h, 60 km/h, 120 km/h, 480 km/h), AWGN
CDL-C (other CDL models are not precluded), AWGN
· with delay scaling values of 30 ns (UE Speed 30 km/h, 60 km/h, 120 km/h)
· with combination of ASA and ASD scaling values in sec. 7.7.5.1 in 38.900

	Subcarrier Spacing(s)
	60, 120, or 240kHz (to be clarified by each proponent; other values are not precluded)

	SNR range
	≥ -6dB
	Companies report range

	Receiver Search Window
	The time window to search (correlate) NR-PSS. It depends on the periodicity of NR-SS transmission. The value needs to be provided by each proponent
	Search window covering timing uncertainty derived from cell radius, when UE is not in the connected RRC state

	Antenna Configuration at the TRP
	(4,8,2), with directional antenna element (HPBW=65(, directivity 8dB)
	(4,8,2), with directional antenna element (HPBW=65(, directivity 8dB)

	Antenna Configuration at the UE
	(2,4,2), with directional antenna element (HPBW=90(, directivity 5dB)
	(2,4,2), with directional antenna element (HPBW=90(, directivity 5dB)

	Antenna port virtualization
	Clarified by each proponent in simulation assumptions
(e.g. the beamforming method, beam directions, number of beams)

	Frequency Offset
	- Initial acquisition:
· TRP: uniform distribution +/- 0.05 ppm
· UE: uniform distribution +/- 5, 10, 20  ppm (each company to choose one)
- Non-initial acquisition:

· TRP: uniform distribution +/- 0.05 ppm
· UE: uniform distribution +/- 0.1 ppm
	· TRP: uniform distribution +/- 0.05 ppm
· UE: uniform distribution +/- 0.1 ppm

	Number of interfering TRPs
	0 TRP: mandatory
	N/A



	Number of interfering UEs
	N/A
	0 UE: mandatory


4. Conclusions
In this contribution, the considerations of evaluation scenarios and assumption for DL mobility at above-6GHz are discussed. In summary, the proposals are as follows:

Observation 1: UL based mobility is not feasible at higher carrier frequencies where UE/TRX uses directional transmission/reception instead of omni-directional.

Proposal 1: Only DL based mobility is assumed for the evaluation of mobility at higher carrier frequencies (e.g. 30GHz).

Proposal 2: Evaluation for mobility like SLS should be performed in RAN2 for at least higher carrier frequencies.

Proposal 3: For LLS evaluation assumptions, adopt the Table 1. And the performance metrics for link-level simulations are given by 

·  Signal detection error performance (misdetection, false alarm)

·  Measurement accuracy (signal level)

·  Other metrics (e.g., PAPR) are not precluded
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