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[bookmark: OLE_LINK3]Background
In RAN1#84bis meeting [1], it was agreed that
· Non-orthogonal multiple access should be investigated for diversified NR usage scenarios and use cases;
· SLS is used for comparison of proposals, and verification with traffic/scheduling/multi-cell interference dynamics.
And in RAN1#85, it was further agreed that
· PHY abstraction (L2S mapping) of LLS is encouraged to be provided for calibration purpose
It is easy for linear receiver modeling since the post-processing SINR (pp-SINR) for each user/data layer can be directly calculated. However, when more advanced non-liner multi-user detector is considered, such as ML/R-ML/MPA, MMSE-SIC, or ESE-PIC, there is no direct way of calculating the pp-SNR for each user/data layer. 

Observations
In [2] and [3], some PHY abstraction approaches for ML/R-ML receiver have been provided for downlink (DL) case, but not for UL case. So the PHY abstraction methodology of UL LLS for non-orthogonal MA with non-linear receiver should be provided. 
In [4][5][6], one PHY abstraction methodology has been proposed and verified for UL non-orthogonal MA schemes with at least ML/R-ML type receivers.

Proposals
Proposal 1: The following methodology could be considered for PHY abstraction in SLS evaluation of NR MA schemes with at least ML type receiver. 
Let  denote the receiver antenna number and be the signature of the  user/data layer, this method can be described in the following steps.
· Step 1: Express the UL transmission model with N non-orthogonal users/date layers of the kth RE group (each group contains  REs,  is the spreading factor, i.e., ) as below:
                         (1)
where  is a  received symbol vector and  is a  vector of transmitted symbols.  denotes the effect channel of the  user, taking into account both channel realizations and MA signatures such that where   denotes the component-wise multiplication, and therefore .  represents the AWGN noise plus inter-cell interference vector with covariance matrix . The calculation of  is related to the signature of specific MA scheme and its modeling method.
· Step 2: Calculate the post-processing pp-SINR of the kth RE group with perfect interference cancellation (PIC) bound for the  user/data layer [4][5][6].
,                                 (2)
· Step 3: Do the effective SNR mapping (ESM), using the pp-SINRs and the curve fitting parameter . With ESM functions such as
1. Shannon capacity formula [4], i.e., 
   or,           (3)
                 (4)
which implies 
, or,                              (5)
                                  (6)
2. Received bit mutual information rate (RBIR) Method I [7][4][5][6], i.e., 
 ,or                      (7)
 , or                      (8)
which implies 
                      (10)
 or                       (11)
3. Received bit mutual information rate (RBIR) Method II [7][5], i.e., 
      (12)
 ,                        (13)
which implies 	
,                         (14)
where Q is the modulation order. The curve fitting parameter(s) should be chosen to minimize the mean square errors (MSE) between the BLERs derived from real mutli-user UL LLS evaluation and the ones from the PHY abstraction prediction, under the given number of active users and the given MCSs. 
· Step 4: Get the BLER value by looking up the SISO AWGN link performance table with the derived effective SINR value in step 3 as the input.

Proposal 2: For the purpose of accuracy, multiple β values for different SNR ranges could be considered.

Proposal 3: For cross calibration of PHY abstraction for different MA schemes, at least information in Table 1 is encouraged to be provided for the other interested companies to re-produce the results. 

Table 1. Suggested parameters for cross calibration
	Items to provide
	Format description

	RBIR tables
	xx.mat

	Fitting parameter table(s), i.e,  table(s)
	xx.mat

	SISO/SIMO AWGN link performance tables
	xx.mat

	Transceiver description
(including transmit MA signature set, and receiver algorithm and number of iterations)
	Doc description
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