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1
Introduction
At the RAN#87 meeting, the following WF on network coordination was agreed [1]:
· 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, following WF on CSI-RS configuration for coordinated transmission was agreed [1]:
· NZP CSI-RS resource is defined in NR, as a set of NZP CSI-RS port(s) mapped to a set of REs within a frequency span/a time duration (details FFS) which can be measured at least to derive a CSI 

· Multiple NZP CSI-RS resources can be configured to UE at least for supporting CoMP and multiple beamformed CSI-RS based operations, where

· Each NZP CSI-RS resource at least for CoMP can have different number of CSI-RS ports.

The challenging propagation conditions above 6 GHz will effect user throughput adversely, especially at the cell edge. Thus CoMP in NR is needed to improve the edge-user performance by coordinating among a set of cooperating cells. DPS is one of the CoMP techniques that enables switching the transmission dynamically between TRPs such that the current serving TRP provides a better throughput performance to the UE. In this contribution, we present system-level simulation results to evaluate the performance of DPS CoMP scheme for NR in 28 GHz carrier frequency. We provide performance results for full-buffer traffic in the dense urban scenario.  
2
Motivation for Dynamic Point Selection CoMP scheme for NR 
NR will support Massive MIMO for operations both in low and high frequency bands. Massive MIMO antenna array using grid-of-beams (GoB) provides high spectral efficiency by allowing simultaneous MU-MIMO transmissions to multiple users using beams that are near-orthogonal to each other. . Narrow and directional beams are realized by applying a predetermined precoder for each beam. UE measures the effective channel and provides the best beam feedback from among the GoB.          

Exacerbated blockage and shadowing due to NLOS and penetration loss cause frequent change in channel conditions of the wireless links at higher frequency bands. In the absence of CoMP, a UE will be served by the best beam of the associated TRP until channel conditions from a neighbouring TRP are better by a handover margin for a time period that exceeds the time-to-trigger duration. DPS is a simple but effective CoMP technique in downlink that allows for a fast time-scale selection of the serving TRP instead of waiting for a handover to be triggered.  
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    Figure 1: DPS based coordinated transmission 
Figure 1 shows UE in the overlapping area of multiple TRPs, where allowing a beam from any of the TRPs in the CoMP cluster to transmit data to the UE would be beneficial. The CoMP cooperation cluster is the set of TRPs from which the CoMP set of a UE is determined. The CoMP cooperation cluster of a TRP is assumed to include all its immediate neighbouring TRPs, which we call the liquid cluster. The liquid cluster enables each cell to coordinate with the right set of neighboring cells, unlike the static 9-cell (3-site) and 3-cell (intra-site) cooperation clusters evaluated for LTE CoMP. DPS enables switching the serving TRP for a UE dynamically and serves from the selected beam of the new TRP such that it improves the user throughput. The serving TRP selection can exploit not just time-varying channel conditions (using CSI measurements similar to those supported in LTE Rel. 11 CoMP), but also load information from cooperating TRPs to improve the overall system performance.    

In this contribution, we evaluate Spectral-efficiency based DPS scheme, as described in [3]. Spectral-efficiency based DPS enhances the SINR of the cell-edge user by switching the transmission to a TRP that provides the best instantaneous SINR.         
3
Performance Results for DPS Scheme @ 28 GHz 

We now investigate the performance of DPS for full buffer traffic in dense urban scenarios at 28 GHz. The simulation parameters and assumptions are given in Appendix.
Tables 1 shows the gains in user throughput metrics of Spectral-efficiency based DPS. Results show substantial cell-edge throughput gains because DPS improves the SINR of the cell-edge users that experience frequent changes to the best serving TRP from the among the TRPs in the CoMP set of the UE.            
	Traffic Load (RU)
	DPS Scheme
	Gain in average user throughput
	Gain in cell-edge user throughput 
	Gain in geometric mean of user throughput

	Full Buffer
	Baseline (No DPS)
	
	
	

	
	Spectral-efficiency based DPS
	-0.9%
	24.9%
	1.1%


Table 1: Performance gains of Spectral-efficiency based DPS scheme for dense urban schenario 
These simulation results are for UE speed of 3 kmph. We expect that for larger speeds, there is a faster variation of the best serving TRP due to more frequent changes between LOS/NLOS states, changes due to different blockages, etc. Therefore, the gains from DPS are expected to be larger at larger UE speeds.        
Observation 1: DPS CoMP technique in NR helps improve the cell-edge performance significantly in Dense Urban scenario at 28 GHz.
4
Conclusion
In this contribution, we make the following observation for DPS based transmission in NR. 

Observation 1: DPS CoMP technique in NR help improve the system performance significantly in Dense Urban scenario at 28 GHz.
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Appendix

	      Parameters
	Values or assumptions

	Scenario
	Dense urban

	Carrier frequency
	28 GHz

	ISD
	200 m

	BS antenna height
	10 m

	BS antenna configurations
	(M, N, P, Mg, Ng) = (16,16,2,1,1), Cross-pol (+/-45), 0.5λ dH and 0.5λ dV, 8 cross-pol beams per sector (GoB)


	Antenna downtilt
	102 degrees

	Antenna gain
	5 dBi

	System bandwidth
	100 MHz (100 PRBs)

	Max Tx Power
	33 dBm

	UE distribution
	Uniform 10 UEs/sector, all outdoor (LOS/NLOS probability as per TR 38.901), 3 km/h

	Traffic Model
	Full buffer 

	Scheduler
	SU-MIMO, wideband scheduling (PRB and MCS allocation)
Dynamic Rank adaptation based on WB CQI

	Layout
	Hexagonal grid, 7 sites, 3 sector/site

	Channel model
	5GCM UMi

	Initial UE association 
	Beam/TRP that provides best SINR 

	CSI feedback and period
	Wideband CQI and PMI reports, every 5 ms 

	OLLA
	Enabled with 10% BLER target for first transmission

	DPS switching period
	5 ms

	Backhual delay
	0 ms

	Coordination cluster for ideal backhaul
	Liquid cluster

	Channel estimation
	Ideal

	Mobility 
	Handover supported, Blockage model, spatial consistency model B, LOS probability computation as per TR 38.901


Table 2: Simulation Assumptions
