
3GPP TSG RAN WG1 Meeting #98	R1-1909552
Prague, Czech Republic, August 26th – 30th, 2019

Agenda Item:	5
Source:	Huawei, HiSilicon
Title:	Evaluation results on maximum value of MDBV
Document for:	Discussion and Decision

Introduction
[bookmark: _Ref129681832]In R1-190811, SA2 requested RAN1 and RAN2 to provide information on whether increasing the maximum data burst volume (MDBV) by the suggested value of 500 times (to 127kbytes and 677kbytes for “typical” values) will cause any issues in RAN and if it will, to recommend some “typical” and “maximum” values of MDBV that can be acceptable to RAN1 and RAN2 [1].
This paper discusses the potential evaluation methodology and provides simulation results for the feasibility evaluation. 
Latency/reliability requirements and evaluation methodology
2.1 Evaluation methodology and simulation assumptions
For sake of feasibility evaluation, the IMT 2020 evaluation methodology are used as usually. Specifically, we firstly acquire the SINR distribution for both DL and UL from the system-level simulation, and then get the SNR-BLER curves for different simulation configurations from the link-level simulation. Finally, we check whether the target latency L and target BLER (1-R) is achievable at the 5% SINR value for different simulation configurations.
Proposal １: IMT-2020 evaluation methodology is used to conduct the feasibility evaluation on the maximum value of MDBV.
From the feasibility evaluation on MDBV perspective, air interface latency budget and BLER requirement should be defined, considering both of 5QI = 83 and 84 are mentioned in the LS from SA2 even though the question on MDBV is not specific for certain 5QI, 5QI=84 (PDB=30ms, MDBV=1354bytes, PER=99.999%) is assumed for the following evaluation purpose.
System-level simulation
The first step is to determine the system-level simulation assumptions in order to get the UL and DL SINR distributions. Then we can obtain the 5% SINR point, denoted as SINRT. Table 1 in the Appendix shows the proposed assumptions, which mainly refer to the simulation assumptions agreed for performance evaluation for Urban Macro in RAN1 #94b meeting [2]. Some assumptions are critical for the achieved SINR distribution, including the deployment scenario (also named as layout), the carrier frequency, the transmit power and the frequency bandwidth. Generally speaking, we can refer to the assumptions agreed for Transport Industry in [3], i.e. assuming the Urban Grid deployment with an inter-site-distance (ISD) of 500 m and 4 GHz carrier frequency. In the feasibility evaluation of MDBV, a larger bandwidth can be assumed, which is available at 4 GHz carrier frequency. According to [4], n77 with the range of 3300MHz~4200MHz is the biggest bandwidth in one band for FR1 and n77A-n79A can be aggregated to get a wide bandwidth of 1.5GHz. As suggested in [3] and [5], it is better to preclude the precoding gain and only output pre-processing SINR distribution for the following link-level simulations to save simulation time.
Proposal 2: Table 1 in the Appendix is referred as the starting point for system-level simulation assumptions
Based on the assumptions in table 1 in the Appendix the distributions of the pre-processing SINR in DL and UL are plotted in Figure 1. Note that the DL SINR is obtained by assuming the transmit power at gNB is scalable with bandwidth, while the UL SINR is achieved by that the whole bandwidth is allocated to one UE to achieve minimum coding rate while maximum transmit power which is fixed and not scalable with bandwidth.
 [image: ]
Figure 1 SINR distribution in DL and UL at 4 GHz and in Urban Macro deployment
According to the simulation results, the 5% SINR points are listed in Table 1 below.
[bookmark: _Ref4838525]Table 1 5% SINR point in DL and UL (in dB)
	Bandwidth 
	900 MHz
	1GHz
	1.5GHz

	UL
	-16.4
	-16.7
	-17.5

	DL
	-3.3


Link-level simulation
The second step is to determine the link-level simulation assumptions to get the SNR-BLER curves for the determined configurations. Table 2 in the Appendix shows the proposed link level simulation assumptions, which mainly refer to the simulation assumptions agreed for performance evaluation in Urban Macro for URLLC in RAN1 #94b meeting [2]. Since the objective is a feasibility evaluation, it is suggested to consider the potential antenna configurations with the best performance that are going to be used in future gNB deployments: 16 Tx/4 Rx at gNB side and 2 Tx/32 Rx at UE side.
Thus，fc = 4 GHz, B = 900 MHz, 16 Tx/4 Rx at gNB and 2 Tx/32 Rx at UE.The latency budget over radio interface is 25ms for 5QI=84 from the LS.
When one shot transmission with one MIMO layer is considered here, the spectral efficiency for data transmission is calculated as following: 







where  is the available number of RBs within the system bandwidth B after precluding guard band, =12 is the number of subcarriers per RB,  is the number of symbols per ms,  is the total overhead for control and reference signal, and  is the processing time required at gNB and UE.
To evaluate the feasibility in possible future deployments, a more aggregative processing capability is assumed and the combined signal processing time at gNB and the UE is assumed to be 0.25ms. The overhead is set to 20%. Then, the spectral efficiency for the given packet size is calculated to: 


If the TBS is 127 kbytes and 677 kbytes, the corresponding spectral efficiency is about 0.061 and 0.328, respectively. This can be approximated as MCS0 (30/1024, QPSK) and MCS7 (157/1024, QPSK) in the MCS table 5.1.3.1-3 [8].If the MDBV is 250kByte, the corresponding spectral efficiency is about 0.121, this can be approximated as MCS3 (64/1024, QPSK) in the MCS table 5.1.3.1-3 [8]. Based on the assumptions in Table 2, the obtained SNR-BLER curves from link lever simulation for the corresponding MCSs are plotted in Figure 2.
Table 2  Configuration: latency budget as 25ms, DL and UL
	Packet size
	spectral
efficiency
	MCS
	SINR at BLER 10^-5 /dB (DL)
	SINR at 5%/dB (DL)
	SINR at BLER 10^-5 /dB (UL)
	SINR at 5%/dB (UL)

	677 kBytes
	0.328
	MCS7
(157/1024,QPSK)
	-3.3
	-3.3
	 -12.2
	-16.4

	127 kBytes
	0.061
	MCS0
(30/1024,QPSK)
	-9.4
	-3.3
	-16.6
	-16.4

	250 kBytes
	0.121
	MCS3
(64/1024,QPSK)
	-7.0
	-3.3
	-14.7
	-16.4



[image: ]
[bookmark: _Ref16498558]Figure 2 BLER-SNR curve for the configuration in MCS0, MCS3 and MCS7
The SINR at BLER 10^-5 for the packet size of 667kbytes in DL in case of bandwidth in theory of 900MHz, is less than the SINR at 5% CDF, as illustrated in table 2. The SINR at BLER 10^-5 for the packet size of 127kbytes in UL in case of bandwidth in theory of 900MHz, is less than the SINR at 5% CDF, as illustrated in table 2 

Observation: The MDBV of 667kbytes is feasible for DL in R16; The MDBV of 127kbytes is feasible for UL in Rel-16.

Conclusions
[bookmark: _GoBack]In this contribution, we present our evaluation results on the maximum MDBV that satisfied the requirement of latency and reliability for intelligent transport system. Proposals and the observation are as follows.
Proposal １: IMT-2020 evaluation methodology is used to conduct the feasibility evaluation on the maximum value of MDBV.
Proposal 2: Table 1 in the Appendix is referred as the starting point for system-level simulation assumptions
Observation: The MDBV of 667kbytes is feasible for DL in R16; The MDBV of 127kbytes is feasible for UL in R16.
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Appendix
Table 1 System-level simulation assumptions to achieve the SINR distribution
	Parameters
	Value

	Layout
	Urban Grid: Road configuration in Figure 6.1.9-1 in 38.913 and BS placement as depicted in Figure A.1.3-1 in 36.885.

	Inter-BS distance
	500 m

	UE Distribution
	Urban A in 37.885
- Vehicles randomly dropped on all the lanes with a speed of 60 km/h.

	Carrier frequency
	4 GHz

	Simulation bandwidth
	900 MHz, 1GHz, 1.2GHz,1.5GHz

	SCS
	30 kHz for NR and 15 kHz for LTE

	Channel Model
	UMa in TR 38.901

	Transmit Power
	49 dBm per 40 MHz at TRP, and 23 dBm at UE

	Antenna Height
	25 m for BS and 3 m for UE

	Antenna Element Gain
	8 dBi for BS and 0 dBi for UE

	Receiver Noise Figure
	5 dB for BS and 9 dB for UE

	Antenna title 
	Companies report

	Power Control
	Companies report



Table 2 Link-level simulation assumptions to achieve the SINR-BLER curves
	Parameters
	Value

	Carrier frequency
	4 GHz

	Simulation bandwidth
	40 MHz, 100 MHz, 200 MHz

	Channel model
	TDL-C (delay spread: 300ns)  as in 38.901

	UE speed
	60 Km/h

	BS antenna configuration
	16Tx/4 Rx

	UE antenna configuration
	2 Tx/32 Rx

	Sub-carrier spacing
	30 kHz 

	Channel estimation
	Ideal / Practical

	Receiver type
	MMSE

	Q value (i.e. SINR range) 
	5% Q value 
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