3GPP TSG RAN WG1 Meeting #85
 R1-164300
Nanjing, China, 23rd -27th May 2016
Source: 
ZTE Corporation, ZTE Microelectronics
Title:
Deployment scenarios and evaluation assumptions for JT
Agenda Item:
6.2.11.1
Document for:
Discussion and Decision
1. Introduction
At the 3GPP TSG RAN #71 meeting, the Study Item description on " Further enhancements to Coordinated Multi-Point Operation " was approved [1].
The main objectives of the study item is to identify and evaluate the performance benefits of the following enhancements related to coordinated multi-point schemes:

· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points

Note 1: Evaluation should focus on the dense deployment scenarios.
Note 2: For evaluation of the enhancements two and four receive antennas at UEs, 1D/2D antenna port layouts at the transmission points with ideal backhaul and non-ideal backhaul links should be considered. The study should consider both FDD and TDD.

This contribution presents the deployment scenarios and system-level evaluation assumptions for non-coherent JT.
2. Deployment scenarios  
For non-coherent JT, it is expected that it would provide the most potential gain in the following scenarios:

· The number of transmit antennas at TRP (2Tx) is less than the number of receive antennas at UE (4Rx)

· LOS scenarios in which it is hard to support multiple layers due to rich scattering.  In most of cases, only up to 2-layer transmission is supported by dual-polarization.  
It is also expected that dense deployment would have higher demand on coordination among TPs.  Considering this, we propose two scenarios for evaluation of joint transmission.  The deployment scenarios for evaluation are described in this section. 
JT Scenario 1: Indoor hotspot
ITU Indoor hotspot model has been used in evaluation of small cell enhancements [7].  The model has been further extended to support denser deployment in scenarios for 5G NR [2].  More specifically, the model can be described as one floor of a building, which includes 16 rooms of 15m × 15m and a long hall of 120m × 20m, as well as the height of the floor is 3 m.  Regarding TRP deployment, 12 small cells are placed in the corridor, which 6 along one long edge and 6 more along the other long edge. The ISD (Inter-site Distance) is 20m, while the first small cell in each edge placed at 10 m with respect to the left side of the building. The network topology is illustrated in Figure1. 
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Figure 1. Network topology of indoor hotspot
JT Scenario 2: 3D-UMi
3D-UMi scenario is another scenario which is dense and has higher LOS probability for outdoor scenarios.   3D-UMi of FD-MIMO can be used for non-coherent JT evaluation, which supports 3D channel and 2D antenna array. The scenario consist of outdoor deployment of the Micro cells with ISD of 200m, hexagonal grid, 7 sites, 3 Macro cells per site, geographical based wrap‑around. The network topology can be found in Figure2.

[image: image2.emf]
Figure2.network topology about 3D-UMi
Proposal 1: Indoor hotspot and 3D-UMi scenarios are used for non-coherent JT evaluation.
3. System-level evaluation assumptions
The System-level evaluation assumptions are described in this section. More suggested simulation parameters are listed in table 1. Note that we follow most of the evaluation parameters defined before.  There are some considerations in the following parameters:
· Traffic model
Non-full FTP traffic models should be considered.  Extreme low (5%) / low loads (20%) should be the focus as this is the condition where JT can get the gain.  In addition, it is important to improve the UE experience in such scenario as this loading happens very often especially in small cell scenarios.  Medium load (50%) can also be evaluated. 
· Backhaul assumption
Ideal backhaul can be considered for Indoor hotspot.   Both ideal and non-ideal backhaul (with low latency e.g. 5ms) can be considered for 3D-UMi.
· Number of Rx antennas at UE
4 Rx cross polarized antennas should be assumed at UE with 0.5λ antenna spacing.
· UE receiver
Both MMSE IRC and SIC should be considered.  For SIC, it is natural consideration as the UE has to decode both transport blocks.   
· Baseline scheme
DPS/DPB with 2 CSI processes 
Table 1:  System simulation assumptions for non-coherent JT evaluation
	Parameter
	Values used for evaluation

	Carrier Frequency
	3.5 GHz

	Duplex Mode
	FDD

	System Band
	10 MHz

	Carrier Number
	1

	Network Synchronization
	Synchronized

	Antenna Configuration
	Transmitter: 
Scenario 1:  2Tx cross-polarized antenna
Scenario 2: 2Tx and 16Tx with Antenna config (M, N, P, Q) = (4,8,2,16)
Receiver: 4Rx  at UE(cross-polarized antenna with 0.5λ antenna spacing)

	Tx Power
	Scenario 1: 24 dBm
Scenario 2: 41 dBm

	eNB antenna height
	Scenario 1: 6m
Scenario 2:  10m

	UE antenna height
	1.5m

	Number of small cells 
	JT Scenario 1:  12

	Minimum distance (2D distance)
	Small cell-small cell: 20m

	
	Small cell-UE: 3m

	
	Macro – UE: 35m

	Traffic model
	FTP Model 1 with packet size 0.5 Mbytes 
(low load ~5%, 20% RU, medium load 50% RU)

	Handover margin
	Scenario 1:1dB
Scenario 2:3dB

	UE attachment
	Based on RSRP (formula) from CRS port 0

	Metrics
	Mean, 5%, 50%,95% UPT

	UE Speed
	3km/h

	CQI/PMI reporting interval and frequency granularity
	5ms for CQI/PMI, 6RB

	Feedback scheme
	Rel-12 enhanced CSI feedback, PUSCH mode 3-2

2Tx codebook, 16Tx FD-MIMO codebook 
CQI, PMI and RI reporting triggered per 5ms

Feedback delay is 5 ms

	Transmission scheme
	TM10, Two CSI processes, DPS/DPB/non-coherent JT with rank adaptation 

	Scheduler
	Proportional Fair

	Overhead
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB

	Receiver
	MMSE-IRC

SIC

	HARQ Scheme
	Chase Combining

	Maximum number of retransmissions
	3

	Channel estimation
	Non-ideal modeling of channel estimation error modeling
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is used,

based on CSI-RS for channel measurements, based on DMRS for data demodulation, based on IMR for interference measurement


4. Conclusion

In this contribution, we discuss the deployment scenarios and system-level evaluation assumptions for non-coherent JT.   We propose to use Indoor hotspot and 3D-UMi scenarios for non-coherent JT evaluation.
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