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1 Introduction
At the previous meeting (RAN1#87), the following agreements were achieved [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
In this contribution, we present the system-level evaluation of DPS-based coordinated transmission for NR.  We consider both full buffer and non-full buffer traffic over Dense urban (without small cells) and Urban macro scenarios. 
2 Discussion

An important requirement for the NR is towards providing all users, especially cell-edge users, with UE-cell-center-like experience as discussed in [2], [3]. This can be achieved by serving users with a selection of TRPs around the users, instead of TRPs forming by the network as in LTE. That is the UE-specific (or UE-centric) multi-TRP cooperating set is formed, eliminating the edge effect. As UEs move, a different more suitable set of TRPs takes the responsibility of communicating with the UEs. 

In [4], we presented a DPS-based coordinated transmission scheme, which does not require tight time/frequency synchronization between TRPs. Moreover, to offer UE-cell-center-like experience, the cooperating set can change as UE condition changes. 
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Figure 1: DPS-based coordinated transmission scheme  
Figure 1
 shows a DPS-based scheme, where one TRP is dynamically selected for transmission within a UE-specific cooperating set in a time-frequency resource. Both CL and OL transmission schemes can be used under the proposed DPS scheme. Also, either SU or MU transmissions can be utilized from a dynamically selected transmission point.   

3 Simulation assumptions

Performance evaluation for both full buffer and non-full buffer traffics over Dense urban (without small cells) and Urban macro scenarios are considered. The detailed configuration is shown in the Appendix.
3.1 Full buffer traffic
In full buffer evaluations, cell aggregated throughput and 5th percentile user throughput (coverage) gains are provided. Moreover, user experience satisfying a guaranteed bit rate (GBR) is also considered. System capacity in terms of the number of supported users satisfying a given GBR is provided. 

The DPS-based scheme with OL rank 1 SU-OFDMA is considered. Table 1 shows the gains of the DPS-based scheme versus SU-OFDMA Non-CoMP scheme (baseline). The OL transmission scheme has the benefits that it is less sensitive to channel aging/estimation errors and requires less feedback overhead, which is suitable for mobility users. 

Moreover, the results for NW-specific and UE-specific clustering methods with cluster size 3 are presented. For NW-specific clustering, pre-defined TRP clusters of size 3 intra-site CoMP. That is if a UE falls within the coverage area of a cluster, even at the edge of a cluster, then TRPs within the cluster are the cooperating set. In contrast, for the UE-specific clustering, the UE would be served by TRPs which are best (e.g. top 3 highest RSRPs) for it as the cooperative set, achieving a cell-center-like experience. UE-specific clusters can be overlapped. 

For DPS-based scheme, the benefit of using UE-specific clustering compared to NW-specific clustering is shown in Figure 2, where the coverage gains of 11-13% are observed. 

With UE-specific clustering DPS-based scheme, we observe coverage gains of 19-22% over the baseline, as shown in Figure 3.
Table 1: Gains of DPS-based scheme with OL SU over OL SU non-CoMP baseline for full buffer 
	Urban Macro

	scheme
	% TPUT gain
	% Cov. gain

	OL SU non-CoMP
	 
	 

	DPS: OL SU, NW-specific clustering size 3 
	1.08%
	5.42%

	DPS: OL SU, UE-specific clustering size 3 
	1.04%
	19.13%

	Dense Urban (without small cells)

	scheme
	% TPUT gain
	% Cov. gain

	OL SU non-CoMP
	 
	 

	DPS: OL SU, NW-specific clustering size 3 
	0.28%
	9.56%

	DPS: OL SU, UE-specific clustering size 3 
	0.07%
	22.04%
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Figure 2: Performance gain of the DPS-based scheme with UE-specific clustering over NW-specific clustering
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Figure 3 Performance gain of the DPS-based scheme with OL SU over OL SU non-CoMP
To strive for providing ubiquitous service (i.e. a more uniform QoS) using the UE-specific DPS-based scheme, we also consider the GBR performance metric. To evaluate GBR performance, the proportional fair (PF) utility function is modified to take into account a GBR-dependent barrier function, which is dominant only if a UE rate is below a GBR target. 

Figure 4 REF _Ref469825848 \h  \* MERGEFORMAT 
 presents the GBR performance of the DPS-based scheme and the baseline scheme for a GBR of 1.125Mbps for Dense urban and Urban macro scenarios. The performance metric is the system capacity in terms of total supported UEs vs. the percentage of satisfied UEs. The results show that at 95% of UEs satisfying GBR of 1.125 Mbps, the DPS-based scheme can support up to 41% and 42% more UEs than the baseline scheme in Dense urban and Urban macro scenarios, respectively. 
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	(a) Dense Urban
	(b) Urban Macro


Figure 4: GBR Performance of the DPS-based scheme with OL SU over OL SU non-CoMP
3.2 Non-full buffer traffic

In the non-full buffer evaluations, the gains of DPS-based scheme compared to the SU non-CoMP baseline at 5%, 50%, and mean UPTs are presented. Moreover, only SU transmission is considered since for non-full buffer traffic the number of active UEs is small, hence the benefit from MU pairing is also small. Furthermore, we consider OL transmission for both the DPS-based scheme and the baseline. 
Figure 5 and Figure 6 show the performance comparison of the scheme and the baseline in terms of 5% UPT, 50% UPT and mean UPT for 20% and 40% resource utilization (RU), respectively. For 5% UPT, the coverage gains of 6-10% and 19-23% can be observed in Urban macro and Dense urban scenarios, respectively. The UPT gain is more significant in Dense urban due to the smaller ISD. 
By allowing a UE to be connected to and served by multiple TRPs as in non-coherent joint transmission [5], significant gains at 5%, 50% and mean UPT can be achieved. 
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Figure 5: Performance gain of the DPS-based scheme with OL SU over OL SU non-CoMP for RU[image: image8.png]


20%
[image: image9.png]Gain of the DPS-based scheme over SU-OFDMA
non-CoMP, RU=40%

25%
20%
15%
10%

5%

0%
-5%

Gain

Urban Macro Dense Urban
m5%UPT 6.19% 19.44%
m50% UPT -1.98% -3.93%
= Mean UPT -1.42% -1.68%





Figure 6: Performance gain of the DPS-based scheme with OL SU over OL SU non-CoMP for RU[image: image11.png]
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Observation: The DPS-based scheme with UE-specific clustering can provide significant guaranteed bit rate performance gains over non-CoMP baseline for full buffer traffic, and considerable coverage gains over the baseline for both full/non-full buffer traffic.
4 Conclusions

In this contribution, the performance evaluation of DPS-based coordinated transmission scheme is presented. The following have been observed:
Observation: The DPS-based scheme with UE-specific clustering can provide significant guaranteed bit rate performance gains over non-CoMP baseline for full buffer traffic, and considerable coverage gains over the baseline for both full/non-full buffer traffic.
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Appendix
Table 2: Simulation assumptions 

	      Attributes
	Values or assumptions

	
	Urban Macro
	Dense Urban (Macro Only)

	Carrier frequency
	4 GHz

	ISD
	500 m
	200 m

	BS antenna height
	25 m

	BS antenna configurations
	(M, N, P, Mg, Ng) = (8,2,2,1,1), X-pol (+/-45), 0.5λ H and 0.8λ V

	θetilt
	100 degrees
	104 degrees

	BS port mapping
	 (M, N, P, Mg, Ng) = (1,1,2,1,1), the mapping matrix following TR36.873 Table 7.1-1


	System bandwidth
	10MHz (50RBs)

	Max Tx Power
	46 dBm
	41dBm

	UE distribution
	According to Table 6-1 in TR36.873, 80% indoor (3km/h), 20% outdoor (30km/h)
Full buffer: uniform 10 UE/sector

	Traffic Model
	Full buffer
Non full buffer FTP traffic model 3, S = 0.1Mbytes

	Traffic load (RU)
	20%, 40%, 

	Transmission scheme
	4x2 Transmit diversity

	Scheduler
	Proportional Fair (PF) and PF with Guaranteed Bit Rate (GBR) scheduling,
 Sub-band (5RBs per RBG) 

	Layout
	Hexagonal grid, 19 sites, 3 sector/site

	Channel model
	3D UMa

	UE antenna configurations
	2Rx X-pol (0/+90)


	UE receiver noise figure
	9 dB

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

	Wrapping method
	Geographical distance based

	Handover margin 
	0 dB

	Feedback
	CQI reporting every 5ms 

	HARQ scheme
	IR with up to 4 retransmissions

	OLLA
	Enabled with 10% BLER target for first transmission

	Receiver
	Baseline, DPS-based scheme: MMSE-IRC

	Backhual delay
	0ms

	Coordination cluster size for ideal backhaul
	3

	Coordinated TP measurement set size
	3


5


