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Background
In RAN1#92bis meeting, the self evaluation study is further progressed and the evaluation method and parameters for mobility are discussed, based on the input contributions [1~7]. This document provides the summary of the discussion and the resulted proposals.
ITU-R defined in [8] an overall method and procedure for mobility evaluation. This procedure includes system level simulation (SLS) part and link level simulation (LLS) part. The discussion and proposals are for these two parts.
Proposals
SLS part
Proposal 1: For SU-MIMO, pre-processing SINR is used (Section  2.1.1 can be used for reference). For MU-MIMO, further study whether pre/post-processing SINR can be used. The channel estimation impact in the case of post-processing SINR needs to be developed in system-level.
[bookmark: _Ref129681832]Calculation of pre-processing SINR
The pre-processing SINR is defined on a Rx antenna port with respect to a Tx antenna port.
The following pre-processing SINR formula is used for a UL system comprising of S Tx antenna ports (TXRUs) and U Rx antenna ports (TXRUs), 

									(1)


where  is the average received signal power as given by (2), and  is the average interference plus noise power as given by (3).

The average received signal power  is over the S Tx antenna ports and U Rx antenna ports (similar to (8.1-1) in TR36.873) that are expressed as

		(2)
where N is the number of paths and M is the number of sub-paths within one path; for NLOS path for n=1, …, N,

		





with the notations Pn, n,m,ZOA, n,m,AOA, n,m,ZOD, n,m,AOD,  , , ,  and  being according to equation (7.3-22) in TR36.873, and KR is the Ricean K-factor;
and for LOS path 	

		

with the notations LOS,ZOA, LOS,AOA, LOS,ZOD, LOS,AOD, and  being according to equation (7.3-27) in TR36.873;




and Ftx,p,θ and Ftx,p,ϕ are the field patterns of Tx antenna port p in the direction of the spherical basis vectors,  and  respectively, Frx,u,θ and Frx,u,ϕ are the field patterns of Rx antenna port u in the direction of the spherical basis vectors,  and  respectively; they are given by

		

	








where NT is the number of antenna elements that virtualizes the Tx antenna port p, NR is the number of antenna elements that virtualizes the Rx antenna port u; wk (k=1, …, NT) represents a complex weight vector used for virtualization of Tx antenna port p, gl (l=1, …, NR) represents a complex weight vector used for virtualization of Rx antenna port u, Ftx,k,θ and Ftx,k,ϕ are the kth transmit antenna element’s field patterns in the direction of the spherical basis vectors,  and  respectively, Frx,l,θ and Frx,l,ϕ are the lth receive antenna element’s field patterns in the direction of the spherical basis vectors,  and  respectively;
and TXpower is the total transmit power (over the S Tx antenna ports) per RE.

The average interference plus noise power  is over U Rx antenna ports that are expressed as

									(3)
where RI+N = Q+N is the U×U covariance matrix of interference and noise on the same RE as TXpower is computed, Q and N are the covariance matrix of the interference and the noise, respectively, and are modeled according to section A.2.1.8 in TR36.814, and tr(RI+N) represents the trace of RI+N.
LLS part
TXRU pattern and inter-port spacing in LLS
Proposal 2: The companies to report the antenna port pattern used in LLS. If the CDL channel model is used in LLS, the following three options can be used for reference.
· Option 1: 0dBi omni-directional gain is assumed for Tx and Rx antenna ports
· Option 2: 0dBi gain (linear gain = 1) for the paths within the 3dB beamwidth; linear gain = 0 (-∞ dB gain) for the paths outside the 3dB beamwidth. 
· Option 3: Use the pattern defined in Section 8.5 in Report ITU-R M.2412 for BS and UE side with maximum directional gain of 0dBi for related test environments.
Proposal 3: The inter-port spacing calculation is reported by the companies. The calculation method given by equation (4) and (5) as shown below can be used for reference.
The Tx horizontal and vertical inter-port spacing (for the same polarization) can be calculated by

							(4)

								(5)


where dtx_element,H and dtx_element,V are the Tx inter-element spacing on horizontal and vertical domain, respectively, and  and  are the number of antenna elements on the same polarization that virtualizes the Tx antenna port on horizontal and vertical domain, respectively. An illustration is given in Figure 1.
[image: ]
[bookmark: _Ref510626096]Figure 1 Illustration of inter-port spacing
Link level scaling parameter for channel model
Proposal 4: Use the 50%-tile point of CDF of the mean value of ZoD spread of all UEs based on UE dropping in system level simulation. The mean value of ZoD spread of a UE is calculated according to the formula given in Table 1 and Table 2 for Dense Urban and Rural test environment, respectively, where d2D and hUT of a UE is determined by the UE dropping.
Table 1 Mean value calculation for UMa ZoD spread
	
	Frequency
	Parameters
	UMa_x

	
	
	
	LOS
	NLOS

	UMa_A
	0.5 GHz≤ fc ≤6 GHz
	lgZSD
	max[-0.5, -2.1(d2D/1000) -0.01 (hUT - 1.5)+0.75]
	max[-0.5, -2.1(d2D/1000) -0.01(hUT - 1.5)+0.9]

	
	6 GHz< fc ≤ 100 GHz
	lgZSD
	max[-0.5, -2.1(d2D/1000) -0.01 (hUT - 1.5)+0.75]
	max[-0.5, -2.1(d2D/1000)-0.01(hUT - 1.5)+0.9]

	UMa_B
	0.5 GHz≤ fc ≤ 100 GHz
	lgZSD
	max[-0.5, -2.1(d2D/1000)-
0.01 (hUT -1.5)+0.75]
	max[-0.5, -2.1(d2D/1000)-0.01(hUT - 1.5)+0.9]


Table 2 Mean value calculation for RMa ZoD spread
	
	Frequency
	Parameters
	RMa_x

	
	
	
	LOS
	NLOS

	RMa_A
RMa_B
	RMa_A：0.5 GHz≤ fc ≤ 6 GHz, RMa_B：0.5 GHz≤ fc ≤ 7 GHz
	lgZSD
	max(-1, -0.17*( d2D /1000)-0.01*( hUT -1.5)+0.22)
	max(-1, -0.19*( d2D /1000) - 0.01*( hUT -1.5)+0.28)



Other issues
Clarification of UE distribution
In [4] the clarification of UE distribution for mobility evaluation is requested. During the discussion, it was clarified that:
· All indoor and outdoor users should be considered in deriving SINR CDF in system level simulation, according to ITU-R evaluation guideline [8].
Link level channel model scaling parameters
According to ITU-R evaluation guideline, the delay spread and angular spread of the link level channel model will be scaled to the mean value of those defined in system level channel model. In [5] the mean value (i.e., the desired value) of the delay spread is provided which can facilitate the simulation developers to align the understanding of the target scaling value for TDL channel model.
To facilitate a common understanding for CDL channel model users, a complete table that includes the mean values of delay spread and angular spread in different evaluation configurations for specific test environments was developed in Appendix A.
Other LLS parameters for mobility evaluation
Other LLS technical assumption and parameters are mentioned in [3], [6], and [7], etc. These parameters are briefly reviewed, and it is planned that
· Rapporteur (Huawei) will make LLS parameter tables based on the input contributions to collect the results of the companies. The tables are to be generated for each of the test environment.
Summary
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this document, the summary of the discussion on mobility evaluation is provided. Based on the discussion, it is suggested to adopt Proposal 1 to Proposal 4 in section 2 for mobility evaluation.
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Appendix 1: Scaling parameters for link level channel model
	Parameters
	Indoor Hotspot-eMBB
	Dense Urban-eMBB
	Rural-eMBB

	
	Config A
(4 GHz)
	Config B
(30 GHz)
	Config C
(70 GHz)
	Config A
(4 GHz)
	Config B
(30 GHz)
	Config A/B
(700 MHz/4 GHz)

	Link-level Channel model
	LOS: CDL/TDL-iv
	NLOS: CDL/TDL-i
	LOS: CDL/TDL-iv
	NLOS: CDL/TDL-i
	LOS: CDL/TDL-iv
	NLOS: CDL/TDL-i
	LOS: CDL/TDL-v
	NLOS: CDL/TDL-iii
	LOS: CDL/TDL-v
	NLOS: CDL/TDL-iii
	LOS: CDL/TDL-v
	NLOS: CDL/TDL-iii

	Delay spread scaling parameter[image: ] (ns)
	20
	39
	19.5
	26
	19.5
	20
	93
	363
	79
	263
	32
	37

	AoA angular spreads scaling parameter [image: ] 
(degree)
	42
	59
	32
	50
	27
	46
	65
	74
	65
	48
	33
	33

	AoD angular spreads scaling parameter [image: ] 
(degree)
	40
	42
	40
	42
	40
	42
	14
	26
	17
	22
	8
	9

	ZoA angular spreads scaling parameter [image: ] 
(degree)
	17
	18
	11
	14
	9
	13
	9
	18
	9
	11
	3
	4

	ZoD angular spreads scaling parameter [image: ] 
(degree)
	[bookmark: _GoBack]10
	12
	1
	12
	0.4
	12
	TBD from 50%-tile point of CDF of ZoD spread
	TBD from 50%-tile point of CDF of ZoD spread
	TBD from 50%-tile point of CDF of ZoD spread
	TBD from 50%-tile point of CDF of ZoD spread
	TBD from 50%-tile point of CDF of ZoD spread
	TBD from 50%-tile point of CDF of ZoD spread

	K-factor (dB)
	13.3
	-
	13.3
	-
	13.3
	-
	22
	-
	22
	-
	22
	-
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