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Background
In the last RANP#68, the TR 36.897 version 13.0.0 is approved. However, we found some typos and inconsistent descriptions in the section 5.2.2 in the TR. Those may include
· [bookmark: _GoBack]Signal dimensions are not clear for 2D model.
· Description of 2D sub-array partition model is not consistent with the related equations.
· Typos in equations describing 1D full-connection model.
In this contribution, we present the better descriptions for TXRU virtualization model, and propose to improve the relevant sentences and equations in the TR.

Text proposal
We propose to change Section 5.2.2 of TR 36.897 v13.0.0 as follows:
==================================================================
[bookmark: _Toc413146690][bookmark: _Toc420606589]5.2.2	TXRU model-1
General:
A TXRU model configuration corresponding to an antenna array model configuration (M, N, P) is represented by (MTXRU, NTXRU, P) where MTXRU/NTXRU is the number of TXRUs per column/row per polarization dimension 
-	MTXRU = 1, 2, 4, 8 and MTXRU ≤ M
-	NTXRU ≤ N
A TXRU is only associated with antenna elements with the same polarization. The total number of TXRUs is equal to MTXRU ⨉ NTXRU ⨉ P.
Note that with respect to other TXRU models (FFS):
-	Remark 1: TXU and RXU can be separately modelled in other models
-	Remark 2: TXRU association with both polarizations can be considered

For the number of TXRUs, prioritization of antenna configurations for phase-2 enhancement proposal in Table 5.2.2-1 with the following
-	The enhancements to specifications should also allow other TXRU configurations with total number of TXRU = 8, 16, 32, 64
-	Both 1D and 2D TXRU virtualization are allowed
Table 5.2.2-1: Number of TXRUs
	
	N=1
	N=2
	N=4
	N=8
	N=16

	M=8, homogeneous 
@ 2 GHz
	8, 16TXRU
	8, 16TXRU
	8, 16, 32, 64 TXRU
	
	

	M=4, homogeneous 
@ 2 GHz
	
	
	
	8, 16, 32, 64 TXRU
	

	M=2, homogeneous 
@ 2 GHz
	
	
	
	
	8, 16, 32 TXRU

	M=4, small cells 
@ 3.5 GHz
	
	
	8, 16, 32 TXRU
	
	



TXRU virtualization model:  
A TXRU virtualization model defines the relation between the signals at the TXRUs and the signals at the antenna elements.
Notation: 
-	q is a Tx signal vector at the MN co-polarized antenna elements within a column
-	w and W respectively are wideband TXRU virtualization weight vector and matrix
-	x is a TXRU signal vector at MTXRU NTXRU TXRUs

TXRU virtualization model option-1A:Sub-array partition model with 1D virtualization
The sub-array partition model is illustrated in Figure 5.2.2-1.

[image: ]
Figure 5.2.2-1: TXRU virtualization model option-1: sub-array partition model
The 1D sub-array partition model is defined in the following:
-	q is given by q=x⊗w
-	The same TXRU virtualization weight vector is applied for all the columns and L=1
-	The length of w is given by K = M/MTXRU
-	w is given by

-	Option A: 

TXRU virtualization model option-1B:Sub-array partition model with 2D virtualization

The 2D sub-array partition model is defined in the following:
-	q is given by q=∑i,o xs ⊗(vi⊗wo), s =i MTXRU + o
-	The vertical TXRU virtualization weight vector can be different for different TXRUs
-	The horizontal TXRU virtualization weight vector can be different for different TXRUs
-	One TXRU is only connected to antenna elements with the same polarization
-	The length of wo is given by M and K = M/MTXRU elements are nonzero
-	The length of vi is given by N and L = N/NTXRU elements are nonzero

-	wo for  is given by
-	Option A: 
-	Option B: Other length K vector with unit power

-	vi for is given by
-	Option A:
-	Option B: Other length L vector with unit power

TXRU virtualization model option-2A: Full-connection model with 1D virtualization
The full-connection model is illustrated in Figure 5.2.2-2.

[image: ]
Figure 5.2.2-2: TXRU virtualization model option-2: full-connection model
The 1D full-connection model is defined in the following:
-	q is given by q=(IN⊗W)x
-	W is given by
-	Option A: For m = 1, …, M and m' = 1,…, MTXRU: (m, m') element of W:



TXRU virtualization model option-2B: Full-connection model with 2D virtualization
The 2D full-connection model is defined in the following:
-	q is given by q=Wx
-	W is given by
-	Option A: For m = 1, …, M, n = 1, …, N, p=1…P’, m' = 1,…, MTXRU, n' = 1,…,P’*NTXRU	


where,  , : (k, k’) element of W:


where P’ =2 if polarizations are virtualized together, and P’=1 if only co-polarized elements are virtualized together.
· Option B: a unity norm vector of the same length as option A.

Time adaptability of TXRU virtualization weights:
-	Option 1: static within the simulation duration
Non-static TXRU to antenna element mapping is FFS. In case a non-static TXRU to antenna element mapping is used in evaluations, the time scale and method has to be described by the proponent.
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