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In RAN1#86bis and RAN1#87, the following agreements on network coordination and the corresponding evaluation assumptions were made [1], [2]:
	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

Agreements:
· For NR network coordination schemes, following three deployment scenarios are encouraged to be evaluated in phase 1
· Indoor hotspot, dense urban, urban macro
· Use the simulation assumptions in TR 38.802 as baseline
· Adopt at least the FeCoMP (TR 36.741) methodology in terms of coordination
· E.g. Coordination cluster size, backhaul latencies, traffic loads, etc.
· The parameterization from the agreements on email discussion for NR MIMO calibration [86-20] could be considered




This contribution provides initial results on intra-site coherent JT.
Evaluation results on intra-site coherent JT
1 
2 
As shown by a bunch of evaluations on DPS/DPB, CS/CB, JT, etc., which have been widely studied from Rel.11 CoMP SI to Rel.14 FeCoMP SI, CoMP schemes generally could provide superior performances over single TRP transmission scheme for both cell-centre and cell-edge UEs. In this contribution, we focus on the specific case of coherent JT, which can be a good candidate to increase cell-edge UE’s experience who has limited number of receiving antennas. Figure 1 depicts an example of intra-site coherent JT. In contrast with single point transmission (Figure 1.a), a sector without traffic can be used for data transmission of neighboring sector within the same site. Therefore, a UE who cannot achieve cooperation gain from DPS or NC-JT (because of similar channel gains between coordination points or limited number of receiving antennas, etc.) can enjoy higher UPT performance at the cost of additional power consumption at gNB side. However, since coherent JT will produce more interference as represented by Figure 1.b, the coordination gain of intra-site coherent JT will be shown when the traffic load is small enough. Given that this coordination is done within a site, we can assume that same oscillator is used for all sectors within the sector and there will be no frequency offset effect for the intra-site coherent JT.
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[bookmark: _Ref471486184]Figure 1. An example of intra-site coherent JT

Table 1 and Table 2 show performance gain of intra-site coherent JT over single point transmission in 3D-UMi with ISD 200m and carrier frequency of 4GHz. The number of gNB antennas was assumed as 2 for Table 1 and 4 for Table 2, respectively. Detailed simulation assumptions are provided by Appendix. In Table 1, we can see that 5% UPT and average UPT gains from intra-site coherent JT are about 10% and 5% with 2Tx when the RU of single point transmission is less than 10%. Similarly, Table 2 represents that 5% UPT and average UPT gains from intra-site coherent JT are about 15% and 4% with 4Tx when the RU of single point transmission is less than 10%.
Table 3 and Table 4 provide performance gain of intra-site coherent JT over single point transmission in 3D-UMa with ISD 500m and carrier frequency of 4GHz. The tendencies are very similar with those for 3D-UMi but the gains are relatively larger because there are larger number of power limited UEs in this case. Consequently, in Table 3 and Table 4 we still can see some gains even with heavier traffic loads (over 10% RU).
Although the gains are not large that much, it should be noted that the simulation environments are harsh, e.g. single UE antenna, intra-site coordination, single transmission scheme for CoMP (intra-site coherent JT only, no DPS), etc. Under enlarged evaluation assumptions such as multiple UE antennas, inter-site coordination, and dynamic change of coordination schemes, more CoMP gains could be expected.

[bookmark: _Ref471493034]Table 1. Evaluation results on intra-site coherent JT in 3D-UMi (2Tx, CF=4GHz, ISD=200m)
	
	λ = 0.5
	λ = 1.0
	λ = 1.5

	
	Single point
	Coherent JT
	Single point
	Coherent JT
	Single point
	Coherent JT

	5% UPT [Mbps]
	    1.45
	1.61
	1.36
	1.50
	1.18
	1.28

	Gain
	11.0%
	9.9%
	8.1%

	50% UPT [Mbps]
	5.88
	6.50
	5.48
	5.93
	5.10
	5.19

	Gain
	10.6%
	8.1%
	1.9%

	Avg. UPT [Mbps]
	10.88
	11.43
	10.52
	10.95
	10.13
	10.10

	Gain
	5.0%
	4.0%
	-0.3%

	RU
	4.7%
	11.7%
	9.3%
	22.4%
	13.8%
	33.3%
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	λ = 0.5
	λ = 1.0
	λ = 1.5

	
	Single point
	Coherent JT
	Single point
	Coherent JT
	Single point
	Coherent JT

	5% UPT [Mbps]
	1.29
	1.52
	1.20
	1.37
	0.90
	1.03

	Gain
	17.6%
	14.2%
	14.5%

	50% UPT [Mbps]
	7.62
	8.42
	6.96
	7.48
	6.30
	6.40

	Gain
	10.5%
	7.5%
	1.6%

	Avg. UPT [Mbps]
	13.28
	13.87
	12.81
	13.15
	12.22
	12.15

	Gain
	4.5%
	2.7%
	-0.6%

	RU
	5.1%
	12.0%
	10.1%
	23.5%
	15.1%
	35.2%
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	λ = 0.5
	λ = 1.0
	λ = 1.5

	
	Single point
	Coherent JT
	Single point
	Coherent JT
	Single point
	Coherent JT

	5% UPT [Mbps]
	1.25
	1.44
	1.24
	1.38
	1.18
	1.26

	Gain
	15.0%
	11.2%
	6.8%

	50% UPT [Mbps]
	3.81
	4.38
	3.85
	4.23
	3.79
	4.08

	Gain
	15.1%
	10.1%
	7.7%

	Avg. UPT [Mbps]
	8.53
	9.12
	8.33
	8.79
	8.15
	8.44

	Gain
	6.9%
	5.5%
	3.6%

	RU
	4.0%
	9.7%
	7.8%
	18.8%
	11.5%
	27.5%
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	λ = 0.5
	λ = 1.0
	λ = 1.5

	
	Single point
	Coherent JT
	Single point
	Coherent JT
	Single point
	Coherent JT

	5% UPT [Mbps]
	1.13
	1.34
	1.10
	1.28
	0.97
	1.06

	Gain
	18.1%
	16.1%
	9.3%

	50% UPT [Mbps]
	4.60
	5.30
	4.42
	4.91
	4.32
	4.55

	Gain
	15.2%
	11.0%
	5.1%

	Avg. UPT [Mbps]
	9.76
	10.49
	9.71
	10.17
	9.44
	9.69

	Gain
	7.5%
	4.7%
	2.6%

	RU
	4.9%
	11.0%
	9.4%
	21.5%
	13.7%
	31.5%



Conclusions
3 
This contribution provides initial results on intra-site coherent JT.
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	Parameters
	Proposed Values

	Carrier frequency
	4 GHz

	Coordination cluster size for ideal backhaul
	1 macro site

	Subcarrier spacing
	15 kHz

	System bandwidth
	20MHz

	TRP antenna configurations
	(M=8, N=1 or 2, P=2, Mg=1, Ng=1), dH=dV=0.5λ

	TRP Tx power
	46 dBm for 3D-UMa, 41 dBm for 3D-UMi

	TRP antenna pattern
	According to TR36.873

	TRP antenna height
	Follow TR36.873

	UE antenna height/UE dropping
	Follow TR36.873

	Maximum CoMP measurement set size
	3 TPs

	UE antenna configurations
	(M=1, N=1, P=1, Mg=1, Ng=1)

	UE antenna pattern
	Omnidirectional

	UE antenna orientation
	Follow TR36.873

	UE receiver noise figure
	9 dB

	Traffic model
	FTP model 1 with packet size 0.1 Mbytes

	Feedback assumption
	Subband CSI feedback (PUSCH 3-2) with 5ms periodicity and 6ms delay

	Transmission schemes
	Single TRP transmission (baseline) vs. intra-site coherent JT

	RS modelling
	LTE DMRS, LTE CSI-RS

	Channel estimation
	Ideal channel estimation with 5ms CSI-RS period and 6ms reporting delay for CSI (ideal time/frequency synchronization)
Ideal channel estimation with DMRS for demodulation

	Overhead modelling
	3 OFDM symbols per 1ms for PDCCH, 12 REs for DMRS per 1ms, 2 REs (for 2 port) or 4 REs (for 4 port) for CSI-RS per 5ms

	Handover margin
	3 dB

	Hybrid ARQ
	Maximum 4 transmission, CC

	Backhaul link delay
	0 ms
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