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1. Introduction
During the previous RAN1#86bis meeting, it was agreed the following:
· At least the following enhancements should be studied for NCJT:
· Enhancement to QCL assumptions for DM-RS antenna ports
· e.g., non co-located DM-RS antenna ports
· Control signalling enhancements
· e.g., One DCI or multiple DCIs to support CW-specific resource allocation / MCS assignment / PDSCH RE mapping, more than one CSI-RS resource for QCL/ CW-to-layer mapping
· CSI enhancements
· e.g., CSI calculation for multiple CSI processes with dependency among CSI processes
· e.g., CSI calculation for single CSI process with codebook enhancement
· e.g., CSI calculation for single CSI process with dependency among K CSI-RS resource in Class B FD-MIMO
· e.g., Support of the CSI for advanced receivers
· Enhancement to channel/interference measurements
· e.g., interference measurements based on NZP CSI-RS 
· e.g., aperiodic CSI-IM
· e.g., measurement restriction in the frequency domain

· At least the following enhancements should be studied for CS/CB enhancement:
· CSI feedback enhancement
· e.g. CSI feedback reflect different interference beamforming hypothesis from coordinated TPs .
· e.g. CSI feedback considering power adjustment
· e.g. only CSIs regarding TPs with strong interference are reported
· Interference measurement enhancements
· e.g. NZP CSI-RS used for measuring interference from coordinated TP.
· e.g. aperiodic CSI-IM
· e.g. measurement restriction in the frequency domain 
· Enhancement to non ideal backhaul 
· e.g. PMI/CRI signalling between eNBs 
· Enhancement to reference signals
· e.g. support of orthogonal DM-RS ports for multi-point MU-MIMO
· e.g. SRS configuration signalling between eNBs 
· e.g. Multiplexing of CSI-RS resources with IC
· e.g. Resource pool sharing for channel and interference measurement
· QCL enhancement
· e.g. non co-located CSI-RS resources in Class B FD-MIMO
· Enhancement to SRS:
· e.g. enable eNB to measure the SRS from interfering UE(s).


In this contribution, we will present system performance for non-coherent JT operation in indoor scenario.   

2. System performance of Non-coherent Joint Transmission 
In this section, we present system performance for NCJT operating in indoor scenario with bursty traffic around 35% RU. Assuming 2Tx APs and 4Rx UEs, the maximal transmission rank per UE is up to 4. For NCJT case 1, the maximal transmission rank per TP per CW for CoMP UE is restricted to 2. For CSI feedback, wideband CSI per TP is assumed. The bandwidth allocation of two CWs is assumed perfectly aligned for the UE, i.e. Scheme #1. Both MMSE-IRC and CWIC receivers are considered here. 
	DL MIMO Configuration
	DL CoMP Configuration
	Feedback
Configuration
	UE Receiver
	Mean UE Tput (Mbps)
Cell Edge UE Tput (Kbps
Median UE Tput (Mbps)
95th UE Tput (Mbps)
	PRB Utilization

	SU-MIMO BASELINE
2X4
	N/A
(Single Cell Scheduling)
	LTE 8TX CBOOK
WB CQI, PMI, RI
Max rank = 2
	4RX MMSE
	27.0 (0%)
5140 (0%)
21.1 (0%)
67.8 (0%)
	38%

	DPB 
2x4
	2 strongest interfering TPs per UE muted
	Per muting hypothesis
LTE 2TX CBOOK
WB CQI, PMI, RI
Max rank = 2
2 dominant muted CSIs + legacy (unmuted) CSI
	
	32.7 (+21%)
7160 (+39%)
28.8 (+36%)
67.8 (0%)
	26%

	Non-coherent JT
(same streams from both TPs)
2x4 or 4x4
	1 or 2 strongest TPs per UE
(CoMP coord. threshold = 10 dB)
	Per TP
LTE 2TX PMI
Joint
WB CQI, RI
Max rank = 2
	
	27.0 (0%)
5480 (+6.6%)
22.3 (+5.6%)
67.8 (0%)
	45%

	Non-coherent JT
(different streams from each TP)
2x4 or 4x4
	1 or 2 strongest TPs per UE
(CoMP coord. threshold = 10 dB)
	Per TP
LTE 2TX PMI, RI
Max rank = 2
WB CQI

	
	31.9 (+18%)
5810 (+13%)
23.7 (+12.3%)
81.7 (+20.5%)
	45%

	
	1 or 2 strongest TPs per UE
(CoMP coord. threshold = 10 dB)
	Per TP
LTE 2TX CBOOK
WB CQI, PMI, RI
Max rank = 2
(Weaker CQI assumes cancellation of the stronger TP)
	4RX CWIC
	34.2 (+26.6%)
5660 (+10%)
25.0 (+18.4%)
82.6 (+21.8%)
	44%
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The first observations based on these results is that indeed DPB provides good gains with respect to the baseline. From some perspective, this is nothing new, except that in this setup we have considered 4Rx, something that was not used in the legacy LTE. A point of novelty comes from the transmission of multiple streams from multiple points, hence the NCJT scheme. In a first setup we have considered that same information is transmitted, this adding to the link robustness which can be used for URLLC. In this scenario we observe around +6% cell edge improvement but no average gains. The case of different streams from different points was considered for both linear and non-linear receivers (CWIC). Compared to the NCJT transmission of same stream, we observe at least double gains on cell edge as well as +18% and +26% in average gains for linear and non-linear receiver, respectively. Also the non-linear receiver is providing some level of enhancement compared to linear receiver, about +9% gains in average and a small loss in coverage. 

Observation 1: in indoor scenario, multiple stream transmission from multiple TRPs provide significant system gains.
Observation 2: in indoor scenario, same stream transmission from multiple TRPs provide moderate system gains.
Observation 3: The utilization of non-linear receiver are increasing the gains but with not a significant amount.

3. Conclusions
In this contribution, we have presented system performance of FeCoMP in indoor scenario. The following observations can be summarized:
Observation 1: in indoor scenario, multiple stream transmission from multiple TRPs provide significant system gains.
Observation 2: in indoor scenario, same stream transmission from multiple TRPs provide moderate system gains.
Observation 3: The utilization of non-linear receiver are increasing the gains but with not a significant amount.
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