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Introduction
Evaluation assumptions for new radio interface have been extensively discussed during the RAN1 # 84bis meeting. The discussions were carried out for different technical topics, i.e., multiple access, waveform, channel coding, antenna modelling and relative parameters, respectively. For multiple access, link-level simulation (LLS) and system-level simulation (SLS) are used for the evaluation of different proposals. There are some agreements on the LLS evaluation parameters, as shown in Table 1 and 2.
Table 1 Evaluation parameters – LLS for UL
	Parameters
	Values or assumptions

	Carrier Frequency
	2 GHz

	Waveform
	OFDM /SC-FDMA
Other waveform is not precluded

	Channel coding
	LTE Turbo as start point, other coding schemes are not precluded.

	Numerology
	Same as Release 13

	System Bandwidth
	10 MHz

	Total allocated bandwidth for transmission
	Companies need to report this value.

	Overhead
	2 DMRS symbols, no SRS, i.e., 144 available RE per RB for data transmission, or equivalent overhead

	Target spectral efficiency
	Proponents report per UE spectral efficiency and the number of UEs multiplexed if multi-UEs LLS is assumed

	BS antenna configuration
	2/4 Rx as baseline
8Rx optional

	UE antenna configuration
	1Tx

	Transmission mode
	TM1 (refer to TS36.213)

	SNR distribution of Multiple UEs
	Proponents report if single-user or multi-user LLS is used, and what SNR distribution is assumed.

	Suggested SNR distribution of multiple UEs
	Equal average SNR (short-term variation remains)
Unequal average SNR (the SNR distribution is FFS, e.g., uniformly distributed within a range of 3dB, and proponents should report their assumption)

	Propagation channel & UE velocity NOTE2
	TDL for in TR38.900 as mandatory
EPA, EVA, ETU as optional
3km/h, 30km/h, 120km/h

	Max number of HARQ transmission
	1, 4

	Given BLER level (to calculate sum throughput)
	0.1 for 1 transmission as starting point, other numbers not precluded, e.g.,
0.01 for 1 transmission

	Overloading factor
(Optional, definition refers to R1-163881)
	Some example values:
100%, 150%, 200%, 300%


NOTE: Non-ideal effects (e.g., channel estimation, frequency offset) evaluation FFS.
NOTE2: Companies could choose the propagation model for bringing evaluations at RAN1#85 Nanjing meeting, but companies are expected to provide evaluations at least for the channels listed in the table by August 2016.
 
Table 2 Evaluation parameters – LLS for DL
	Parameters
	Values or assumptions

	Carrier Frequency 
	2 GHz 

	Waveform 
	OFDM 
Other waveform is not precluded 

	Channel coding
	LTE Turbo as starting point, other coding schemes are not precluded.

	Numerology 
	Same as Release 13 

	System Bandwidth 
	10 MHz 

	Total allocated bandwidth for transmission 
	Companies need to report this value. 

	Overhead 
	2 PDCCH symbols, 2 CRS ports for TM2 , i.e., 132 REs per RB for data transmission, or equivalent overhead 

	Target spectral efficiency 
	Proponents report per UE spectral efficiency and the number of UEs multiplexed if multi-UEs LLS is assumed 

	BS antenna configuration 
	2/4 Tx as baseline 
8Tx optional 

	UE antenna configuration 
	2 Rx 

	Transmission mode 
	TM2 as starting point (refer to TS36.213) 

	SNR distribution of Multiple UEs 
	Fixed gap {0, 5, 10, 15, 20} dB between UEs 

	Number of UEs                    
	2 UEs as start point 

	SNR of the reference UE 
	0dB
(The SNR of the other UE would be 0, 5, 10, 15, or 20dB)

	Power allocation between UEs 
	Dynamic 

	Propagation channel & UE velocity NOTE2
	CDL in TR38.900 as mandatory 
EPA, EVA, ETU as optional 
3km/h, 30km/h, 120km/h 

	Max number of HARQ transmission 
	1, 4 

	Given BLER level (to calculate sum rate region) 
	0.1 for 1 transmission as starting point 


NOTE: Non-ideal effects (e.g., channel estimation, frequency offset) evaluation FFS.
NOTE2: Companies could choose the propagation model for bringing evaluations at RAN1#85 Nanjing meeting, but companies are expected to provide evaluations at least for the channels listed in the table by August 2016.

Considerations on the remaining issues
Our considerations on the remaining parameters which are necessary to be defined for the evaluation of different approaches through link-level simulations are listed as follows: 

1) Average SNR distribution of multiple UEs for UL
The unequal SNR distribution was indicated as FFS. Regarding to the range of average SNR distribution, we prefer to set 10dB dynamic range since the grant-free based non-orthogonal MA should also be evaluated. For the grant-free solutions, the near-far effect is inevitable, and there is no need of intricate power control in order to reduce the signalling overhead and transmission latency. Besides, for the mMTC cases, the power loss caused by fast fading could easily achieve 10dB due to the relatively narrow bandwidth.

2) Total allocated bandwidth for transmission
For UL, 1 PRB with 180 kHz should be the minimum value. Other typical values could be 4 PRB and 12 PRB. 
For DL, we think the value in LTE MUST study can be reused. In Rel-13 MUST study (TR 36.859), allocated bandwidth for transmission of LLS is suggested as 5 MHz.

3) Target spectral efficiency for UL
The spectral efficiency is defined as required transmission bits per users divided by the total number of resource elements shared for data transmission. We prefer to leave to each proponent to report the values. If companies really want to nail down the numbers, we may choose 120 bits for 4 RB or 8 RB cases and 408 bits for 12 RB or 24 RB case which are more typical for mMTC, considering that the modulation and coding schemes are typically set as BPSK/QPSK + 1/2 Turbo with 4 times spreading [1].

4) Time offset of multiple UEs for UL
For grant-free transmission, accurate uplink synchronization is normally not feasible since it would require random access procedure that tends to increase the power consumption of UE and the latency. Considering that the coverage is usually less than 500 m, we can assume that the time offsets between different UEs are within the CP length. Other values are FFS according to the cell range.

5) Channel estimation
Realistic channel estimation should be considered to fairly compare the performance between different MA proposals. This can be realized based on pilot sequence or through purely blind detection (in grant-free cases).

6) Codebook and spreading mode for UL
Most of the candidate multiple access proposals are based on the concept of code domain multiplexing. The code selection mechanism should clearly be described. Especially for grant-free cases, UEs should have enough freedom to choose a spreading code from the predefined codebook set. Both time domain and frequency domain spreading should be considered for the evaluations.

The above-mentioned parameters are summarized in Table 3. 
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	Parameters 
	Values or assumptions 

	SNR distribution of multiple UEs (UL)
	Equal average SNR (short-term variation remains)
Unequal average SNR (uniformly distributed within a range of 10dB)

	Total allocated bandwidth for transmission (UL)
	180KHz (1 PRB), 720KHz (4 PRB), 2.16MHz (12 PRB).
Other values are not precluded. 

	Total allocated bandwidth for transmission (DL)
	5MHz as same as LTE MUST.
Other values are not precluded.

	Suggested target spectral efficiency 
Definition: required transmission bits per user / total number of resource elements shared for data transmission 
	120 bits (without CRC) for 4 RB or 8 RB
408 bits (without CRC)  for 12 RB or 24 RB 
MCS: BPSK or QPSK + 1/2 Turbo, spreading length 4
Other values are not precluded.

	Time offset of multiple UEs (UL)
	Within CP length.
Other values are FFS.

	Channel estimation
	Realistic, pilot-aided or blind detection.

	Codebook and spreading mode (UL)
	Grant-free case: randomly select spreading sequence from predefined codebook set
Spreading mode: time-domain, frequency-domain.



Proposal 1: To adopt the values of the parameters in Table 3 for the LLS on multiple access.

Conclusion
In this contribution, we discussed the remaining parameters with link-level simulation for multiple access. We have the following proposal:

Proposal 1: To adopt the values of the parameters in Table 3 for the LLS on multiple access.
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