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1 Introduction

A number of network coordination schemes have been in new radio (NR) in 3GPP RAN1 [1] 

Agreements:

· NR supports both semi-static and dynamic network coordination schemes

· Study interference measurement details

· Including aspects related to measurement sets 

· The network coordination schemes should consider at least the following schemes:

· DPS/DPB

· CS/CB 

· Non-coherent JT

· Coherent JT

· eICIC

· Whether each scheme requires specification support or not is FFS

Also, it was agreed that a UE can receive maximum 2 PDSCHs in [2]
Agreements:
· The maximum supported number of unicast and dynamically scheduled NR-PDSCHs a UE can be expected to simultaneously receive is 2 on a per component carrier basis in case of one bandwidth part for the component carrier

· FFS in case of two or more bandwidth parts for the component carrier

· FFS the max number of corresponding NR-PDCCHs

In this contribution, we present system-level simulation results evaluating the performance of the non-fully overlapped non-coherent joint transmission (NF-NCJT) scheme in the indoor hotspot scenario and provide our observations.
2 Discussion
Non-Coherent Joint Transmission (NCJT) does not necessarily require identical RB allocation among coordinating TRPs. As Figure 1 illustrates, allocation may be fully, partially or not overlapped at all. The decision on allowing non-identical RB allocation between TRPs requires associated downlink control signaling to be designed accordingly. 
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    Figure 1: Fully and Non-Fully Overlapped Allocation Restrictions
A benefit of fully overlapped NCJT is that the channels from two coordinating TRPs can be measured by the target UE1. As a result, UE1 can perform advanced receiving algorithms to effectively mitigate interlayer interference. For NF-NCJT, UE1 can only employ the advanced receiving algorithm to mitigate interlayer interference in overlapped PRBs. It is difficult for UE1 to acquire the interference channels in non-overlapped PRBs, especially when these PRBs are assigned to other users (UEx). In this case, UE1 can only treat the signals in non-overlapped PRBs as interference, which may cause certain performance loss. However, NF-NCJT allows coordinating TRPs to have more freedom to perform scheduling. For example, when the channel of certain PRBs to a user from TRP 2 is bad, TRP 2 can avoid scheduling this user in these PRBs in NF-NCJT. Conversely, this cannot be done in fully overlapped NCJT, which requires same PRB allocations to a user in both TRP1 and TRP2.
In order to investigate the performance of NF-NCJT, system level simulations have been performed in an InH scenario (simulation assumptions can be found in Section 5). For reference, performance with CoMP disabled (noCoMP) is shown as well.
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	Figure 2: (a) upper left: 5% UPT comparisons; (b) upper right: median UPT comparisons; (c) lower left: 95% UPT comparisons; (d) lower right: mean UPT comparisons


It can be observed in Figure 2(a) that NF-NCJT outperforms noCoMP in terms of 5% UPT. NF-NCJT allows cell edge users to receive data from neighbor TRPs. In Figure 2(b), NF-NCJT achieves the best median UPT, 16% better than noCoMP. However, as shown in Figure 2(c), at 95% UPT, noCoMP has the highest performance because cell center users can enjoy significantly spatial multiplexing gain. NF-NCJT is approximately 20% worse than noCoMP. Finally, in in Figure 2(d), both NF-NCJT and noCoMP have similar performance with less than 4% gap between each other.
From these results, we have the following observations and proposal.
Observation 1: NF-NCJT performs well at 5% and median UPTs comparing to noCoMP, without sacrificing mean UPT.  
Observation 2: It is important to adjust network coordination schemes to satisfy different user scenarios.  

Proposal: NF-NCJT should be supported in NR.
3 Conclusion
This contribution provides discussions on NF-NCJT in NR. To conclude, we have the following observations and proposal:
Observation 1: NF-NCJT performs well at 5% and median UPTs comparing to noCoMP, without sacrificing mean UPT.
Observation 2: It is important to adjust network coordination schemes to satisfy different user scenarios.
Proposal: NF-NCJT should be supported in NR.
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5 Annex – A: Evaluation assumptions
	Attributes
	Values or assumptions

	Layout
	Single layer
Indoor TP: Number of TPs: N=8, per 120m x 50m

	ISD
	30m

	Minimum distances
	According to TR 36.872

	Carrier Frequency
	3.5 GHz

	Coordination cluster size for ideal backhaul
	All sites

	Mode
	DL only

	Bandwidth
	10MHz (50RBs)

	Subcarrier Spacing
	15kHz

	Channel model
	Indoor Hotspot
(see TR 36.814 with the application of 3D distance between an eNB and a UE)

	TP antenna configuration (M,N,P)
	ULA with M=1, N=1, P = 2  with polarization Model -2 from TR 36.873

	TP Tx power
	24dBm

	TP antenna pattern
	2D omni with 5dBi gain (According to TR 36.814)

	TP antenna height
	6m

	Small cell TP dropping
	According to TP layout

	UE antenna height/UE dropping
	1.5m, uniform

	Association of UE to TP
	Based on coupling loss

	Maximum CoMP measurement set size
	Baseline 3TPs. 

	UE antenna gain
	According to TR 36.873

	UE receiver noise figure
	9 dB

	Traffic model
	Non full buffer FTP traffic model 1, S = 0.5Mbytes

	Traffic load (Resource utilization)
	70%

	UE receiver
	MMSE-IRC 

	UE antenna
	4Rx, 0o/90o polarization slants, 0.5 wavelength spacing with polarization Model -2 from TR 36.873

	Feedback assumption
	- PUSCH 3-2 for non-reciprocity operation 

- CQI, PMI and RI reporting triggered per 5ms

- Feedback delay is 5 ms

	Overhead
	3 symbols for DL CCHs, 2 CRS ports and DM-RS overhead according to number of scheduled layers

	Transmission mode
	TM10 based

	Channel estimation
	Realistic

	CRS interference modelling
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is the interference power plus noise power

	Handover margin
	3dB

	Backhaul link delay
	0ms
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Figure A-1: Indoor small cell deployment
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