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Introduction
[bookmark: _Ref129681832]At RAN1 NR Jan Ad Hoc meeting, it was agreed that [1]  
	Conclusion:
· Companies shall provide the following information in RAN1#88 for analyzing interference mitigation schemes for TRP-to-TRP and/or UE-to-UE cross-link interference
· Gains provided by the considered interference mitigation scheme
· Potential specification impacts (not limited to RAN1) of the considered interference mitigation scheme


To study the feasibility as well as to identify the challenges of duplexing flexibility in various NR deployment scenarios including dense urban, urban macro and indoor hotspot, system-level evaluations are conducted based on the agreed evaluation assumptions [2][3][4]. In this contribution, some evaluation results in indoor hotspot scenario are given and discussed to provide the gains by our considered interference mitigation schemes. 
Discussion
In this section, some simulation scenarios and assumptions are discussed. These key assumptions are important for identifying the technical feasibility and challenges of duplexing flexibility. 
Network Layout 
[bookmark: OLE_LINK248]In this contribution, the focus is on indoor hotspot scenario. TRPs are placed in one 120m x 50m open office room, and all UEs are uniformed in office. Unpaired spectrums with carrier frequency 4GHz and 30GHz are considered. The deployment details can be found in Appendix which are aligned with RAN1#86 agreements.
Resource allocation and methodology
To study the potential benefit of duplexing flexibility for unpaired spectrum, the baseline employs a semi-static subframe allocation, and all TRPs share the same subframe ratio allocation.
[bookmark: OLE_LINK322][bookmark: OLE_LINK323]In RAN1 #86 meetings [2], it was agreed that FTP traffic model 3 with packet size 0.5M bytes can be used and the ratio of DL/UL traffic load are{1:1} ,{2:1} and{4:1}.
[bookmark: OLE_LINK324][bookmark: OLE_LINK325][bookmark: OLE_LINK269][bookmark: OLE_LINK270][bookmark: OLE_LINK272]When the traffic ratio of DL/UL is 1:1 and 2:1, the baseline downlink-uplink subframe ratio is 6:4, and when the traffic ratio of DL/UL is 4:1, the baseline downlink-uplink subframe ratio is 4:1. For duplexing flexibility on unpaired spectrum, dynamic DL/UL subframe ratio allocation is used to adapt to the instantaneous DL/UL traffic need.
Based on assumptions and parameters shown in Appendix, several scenarios with different TRP deployments are evaluated by varying system traffic load, ratio of DL to UL, static or adaptive DL/UL subframe configurations, as shown in Table 1.
[bookmark: _Ref462943104]Table 1: Simulation parameters and resource allocations
	
	Baseline (Traditional TDD)
	Duplexing flexibility

	UL/DL resource ratio
	Static UL/DL resource allocation 
· For DL:UL traffic ratio = 1:1, DL/UL resource = 6:4
· For DL:UL traffic ratio = 2:1, DL/UL resource = 6:4
· For DL:UL traffic ratio = 4:1, DL/UL resource = 4:1
	Flexible UL/DL resource allocation

	DL/UL carrier bandwidth
	[bookmark: OLE_LINK320][bookmark: OLE_LINK321]4GHz: 20MHz (DL+UL); 30GHz: 80MHz (DL+UL)

	TRP Number
	3 TRP/sector per site, 3 site per room



To evaluate duplexing flexibility with flexible resource allocation, user perceived throughput (UPT) is used as evaluation metric, same as in LTE eIMTA [5].
Modeling of cross-link interference mitigation (CIM)
In duplexing flexibility, cross-link interference, e.g. TRP-to-TRP and UE-to-UE interference, exists in case that neighboring cells use different transmission directions on the same or partially-overlapping time-frequency resource as shown in Figure 1. 
[image: ]
[bookmark: _Ref462943265][bookmark: OLE_LINK347]Figure 1: Example of cross-link interference
For the indoor office scenarios with multiple TPRs in one room, cross-link interference will severely degrade the potential performance gain resulted from flexible resource allocation, especially for cases with dense TPR/UE deployment. Herein, some preliminary CIM schemes, e.g. coordinated scheduling and power control are considered in our evaluation.
[bookmark: OLE_LINK266][bookmark: OLE_LINK7][bookmark: OLE_LINK8]In indoor hotspot scenario, all users are uniformed in one room with less penetration loss and high LOS probability. When two adjacent UEs separately operate with transmission and reception over the overlap time/frequency resources simultaneously, the downlink reception of one UE will be impacted by the uplink transmission of another UE. The impact may be very strong for the small distance between two users. Therefore, UE-UE interference becomes more important in indoor scenario, especially for the cell edge users. Some preliminary UE-UE interference coordination schemes (e.g. coordinated scheduling and UL power control) are considered in our simulations. For TRP-TRP interference mitigation, in addition to MMSE-IRC receiver, no particular method is applied for indoor hotspot scenario.
To evaluate the potential gain from duplexing flexibility and CIM especially to mitigate severe UE-UE interference for indoor hotspot scenario, three schemes are modeled in our simulator:
· Scheme 0: Static UL/DL resource allocation. The UL/DL resources can’t be changeable. The scheme is the baseline.
· Scheme 1: Flexible UL/DL resource allocation without cross-link interference mitigation scheme. The UL/DL resources can be changeable in accordance with instantaneous UL/DL traffic demand. But no cross-link interference mitigation scheme is implemented.
· Scheme 2: Flexible UL/DL resource allocation with cross-link interference mitigation scheme. The UL/DL resources can be changeable in accordance with instantaneous UL/DL traffic demand. Cross-link interference mitigation scheme is implemented.
In Scheme 2, for TRP-to-TRP interference mitigation, the advanced IRC receiver is used at TRP without information exchange between TRPs. The static beam coordination, in which the BS antenna tilt can be configured according to Appendix, is also implemented at TRP.
In Scheme 2, for UE-to-UE interference mitigation, coordinated scheduling and UL power control is used. Following flow shows the basic procedure. Based on long-term UE-UE measurement/reporting, TRP can maintain a black list of pairing neighboring UE for its own edge UE. In this figure, for example, UE1 falls into UE2’s black list. Assuming that the UL UE1 is scheduled by TRP1 prior to DL UE2 is scheduled by TRP2, TRP1 can send some coordinating information (e.g. scheduled UE, scheduled resources, etc.) to TRP2 before DL UE2 is scheduled. This kind of coordinating information will be used as the input for downlink scheduling at TRP2, and takes at least one TTIs latency to finish this information exchange. Then, when TRP2 wants to schedule DL UE2 in the same time slot as UL UE1, it can avoid assigning the resources, on which UE1 will implement UL transmission, to UE2. If UE2 is scheduled with the (partially-) overlapping resources of UE1, UE1 can be aware of the interference it would cause to UE2 based on short-term UE-UE measurement or overhearing of the control signaling from neighbor cell. Then, UE1 can reduce its UL power to alleviate the cross-link interference to UE2. 
[image: ]
Figure 2: Implementation flow
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]Simulation results
[bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK63][bookmark: OLE_LINK49][bookmark: OLE_LINK96][bookmark: OLE_LINK140][bookmark: OLE_LINK141][bookmark: OLE_LINK177][bookmark: OLE_LINK178][bookmark: OLE_LINK179][bookmark: OLE_LINK13][bookmark: OLE_LINK14]This section provides some evaluation results for some typical traffic types. Fixed ratio of UL-DL subframes is the baseline. In duplexing flexibility, schedulers can change its subframe direction according to the instant traffic radios.

[bookmark: _Ref465931979][bookmark: OLE_LINK254][bookmark: OLE_LINK255]Table 2: DL and UL Performance deployment on 4GHz carrier
	Indoor hotspot @4GHz

	Radio of DL/UL traffic
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	
	5%-tile
	50%-tile
	95%-tile
	Average 
	Served/offered packets（%）
	RU (%)
	5%-tile
	50%-tile
	95%-tile
	Average 
	Served/offered packets（%）
	RU (%)

	1:1
	Scheme 0
	24.1
	50.63
	75.47
	50.58
	98.33
	8.79
	23.81
	44.94
	48.78
	41.92
	99.17
	6.98

	
	Scheme 1
	27.21
	64.52
	114.29
	67.13
	99.16
	8.6
	30.77
	68.97
	86.96
	64.61
	99.44
	10.41

	
	Scheme 2
	27.97(+16.1%)
	64.52(+27.4%)
	114.29 (+51.4%)
	68.35 (+35.1%)
	99.89
	8.37
	31.25(+31.2%)
	68.97(+53.5%)
	86.96(+78.3%)
	65.01 (+55.1%)
	99.44
	10.16

	2:1
	Scheme 0
	16.6
	45.98
	74.07
	45.28
	99.38
	13.05
	30.08
	46.51
	48.78
	44.33
	100
	4.82

	
	Scheme 1
	22.47
	57.97
	100
	57.35
	99.18
	12.95
	30.53
	76.92
	90.91
	70.37
	99.61
	7.13

	
	Scheme 2
	22.6(+36.1%)
	57.97(+26.1%)
	100 (+35.0%)
	58.25 (+28.6%)
	99.18
	12.73
	31.01(+3.1%)
	76.92(+65.4%)
	90.91(+86.4%)
	70.56 (+59.2%)
	99.61
	7.17

	4:1
	Scheme 0
	17.24
	55.56
	100
	56.11
	99.17
	19.36
	14.23
	25
	27.21
	23.52
	99.4
	3.33

	
	Scheme 1
	20.51
	62.5
	111.11
	61.3
	99.34
	18.08
	14.98
	57.14
	83.33
	55.31
	100
	6.86

	
	Scheme 2
	21.05(+22.1%)
	62.5 (+12.5%)
	111.11 (+11.1%)
	62.14 (+10.7%)
	99.5
	17.83
	15.56(+9.3%)
	57.97(+131.9%)
	85.11(+212.8%)
	55.37 (+135.4%)
	100
	6.87

	Note:
· Scheme 0:  Static UL/DL resource allocation. The UL/DL resources can’t be changeable. The scheme is the baseline.
· Scheme 1: Flexible UL/DL resource allocation without cross-link interference mitigation scheme. The UL/DL resources can be changeable in accordance with instantaneous UL/DL traffic demand.
· Scheme 2: On top of the scheme1, the advanced IRC receiver is used for TRP-to-TRP interference mitigation. Coordinated scheduling and UL power control is used for UE-to-UE interference mitigation. Coordinated scheduling based on long-term UE-UE measurement/reporting and scheduling information exchange between TRPs with about 4 TTI latency. UL power control is based on short-term UE-UE measurement or overhearing of the control signaling.

· Evaluation assumptions refer to the agreed in [2][3][4][6], except the following parameters:
· 
BS antenna configuration	 

· BS antenna tilt: 113deg
· Ratio of DL/UL traffic ={1:1}with {λDL, λUL} ={0.21, 0.21},
· Ratio of DL/UL traffic ={2:1}with {λDL, λUL} ={0.28, 0.14}, 
· Ratio of DL/UL traffic ={4:1}with {λDL, λUL} ={0.35,0.0875}



[bookmark: _Ref465931989]Table 3: DL and UL Performance deployment on 30GHz carrier 
	Indoor hotspot @30GHz

	Radio of DL/UL traffic
	Feature
	DL UPT (Mbps)
	UL UPT (Mbps)

	
	
	5%-tile
	50%-tile
	95%-tile
	Average 
	Served/offered packets（%）
	RU (%)
	5%-tile
	50%-tile
	95%-tile
	Average 
	Served/offered packets（%）
	RU (%)

	1:1
	Scheme 0
	20.83
	116.79
	280.7
	127.05
	99.27
	19.63
	20.36
	114.29
	179.78
	112.6
	99.06
	8.43

	
	Scheme 1
	26.1
	152.38
	390.24
	168.58
	99.19
	22.38
	22.16
	195.12
	320
	182.9
	98.63
	8.71

	
	Scheme 2
	32.79(+57.4%)
	166.67 (+42.7%)
	410.26 (+46.2%)
	181.18 (+42.6%)
	99.27
	17.51
	25.89(+27.2%)
	195.12 (+70.7%)
	320 (+78.0%)
	183.58 (+63.0%)
	98.63
	9.21

	2:1
	Scheme 0
	17.33
	103.23
	262.3
	115.58
	98.81
	26.54
	29.14
	122.14
	179.78
	117.76
	99.35
	5.37

	
	Scheme 1
	23.22
	155.34
	380.95
	166.8
	99.38
	28.09
	41.24
	188.24
	320
	192.79
	98.17
	5.75

	
	Scheme 2
	28.17(+62.6%)
	160 (+55.0%)
	400 (+52.5%)
	176.2 (+52.4%)
	99.31
	22.75
	43.72(+50.0%)
	190.48 (+56.0%)
	320 (+78.0%)
	193.36 (+64.2%)
	99.61
	6.06

	4:1
	Scheme 0
	21.36
	137.93
	363.64
	155.84
	99.43
	33.9
	15.17
	64.26
	98.16
	62.7
	97.95
	3.67

	
	Scheme 1
	21.86
	152.38
	400
	170.86
	99.23
	35.98
	19.37
	145.45
	320
	153.17
	98.26
	3.8

	
	Scheme 2
	26.71(+25.0%)
	163.27 (+18.4%)
	421.05 (+15.8%)
	179.91(+15.4%)
	99.38
	30.92
	21.19(+39.7%)
	144.14 (+124.3%)
	320 (+226.0%)
	153.61 (+145.0%)
	99.49
	4.13

	Note:
· Scheme 0:  Static UL/DL resource allocation. The UL/DL resources can’t be changeable. The scheme is the baseline.
· Scheme 1: Flexible UL/DL resource allocation without cross-link interference mitigation scheme. The UL/DL resources can be changeable in accordance with instantaneous UL/DL traffic demand.
· Scheme 2: On top of the scheme1, the advanced IRC receiver is used for TRP-to-TRP interference mitigation. Coordinated scheduling and UL power control is used for UE-to-UE interference mitigation. Coordinated scheduling based on long-term UE-UE measurement/reporting and scheduling information exchange between TRPs with about 4 TTI latency. UL power control is based on short-term UE-UE measurement or overhearing of the control signaling.
· Evaluation assumptions refer to the agreed in [2][3][4][6], except the following parameters:
· 
BS antenna configuration	 

· BS antenna tilt: 110deg
· Ratio of DL/UL traffic ={1:1}with {λDL, λUL} ={0.675, 0.675},
· Ratio of DL/UL traffic ={2:1}with {λDL, λUL} ={0.9, 0.45}, 
· Ratio of DL/UL traffic ={4:1}with {λDL, λUL} ={1.125,0.281}



In Table 2 and Table 3, we provide the evaluation results on both 4GHz and 30GHz based on the agreed common template [6]. 
In general, duplexing flexibility can get significant gain with flexible UL/DL resource allocation for typical traffic ratios. 
[bookmark: OLE_LINK326][bookmark: OLE_LINK327][bookmark: OLE_LINK328][bookmark: OLE_LINK108][bookmark: OLE_LINK109][bookmark: OLE_LINK110][bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK329][bookmark: OLE_LINK330][bookmark: OLE_LINK129][bookmark: OLE_LINK130][bookmark: OLE_LINK276][bookmark: OLE_LINK277][bookmark: _GoBack][bookmark: OLE_LINK147][bookmark: OLE_LINK148][bookmark: OLE_LINK97][bookmark: OLE_LINK98]Observation 1: Duplexing flexibility with cross-link interference mitigation can improve the DL and UL performance in indoor hotspot scenario for 4G. Evaluation results show that with flexible DL and UL transmission, it achieves significant gain in downlink (e.g., up to 35.1% for average UPT, up to 36.1% for 5%-tile UPT) and in uplink (e.g., up to 135.4% for average UPT, up to 31.2% for 5%-tile UPT) in indoor hotspot scenario.

Observation 2: Duplexing flexibility with cross-link interference mitigation can improve the DL and UL performance in indoor hotspot scenario for 30G. Evaluation results show that with flexible DL and UL transmission, it achieves significant gain in downlink (e.g., up to 52.4% for average UPT, up to 62.6% for 5%-tile UPT) and in uplink (e.g., up to 145% for average UPT, up to 50% for 5%-tile UPT) in indoor hotspot scenario.

UE-UE interference becomes more important in indoor scenario because of the small inter-UE distance. One uplink transmission may severely degrade neighboring downlink reception especially for cell edge users. Particularly, when observing the DL 5%-tile UPT performance, we can find that edge users suffer strong UL-DL cross-link interference if duplexing flexibility is operated without CIM (i.e. Scheme 1). When duplexing flexibility is operated with some preliminary scheme to mitigate UE-UE interference, the DL performance will be improved significantly. In Table 4, we show the performance improvements for edge users where UE-UE interference coordination is implemented. 
[bookmark: _Ref465932006]Table 4: DL 5%-tile UPT Performance with/without UE-UE interference coordination
	Carrier Frequency
	Radio of DL/UL traffic
	Without UE-UE interference coordination (Mbps)
	With UE-UE interference coordination (Mbps)
	UE-UE interference coordination Gain

	30GHz
	1:1
	26.1
	32.79
	25.63%

	
	2:1
	23.22
	28.17
	21.31%

	
	4:1
	21.86
	26.71
	22.18%



[bookmark: OLE_LINK331][bookmark: OLE_LINK332]Observation 3: In duplexing flexibility for indoor hotspot scenario, edge users may suffer strong cross-link interference. UE-UE cross-link interference mitigation can significantly improve the downlink edge performance in indoor hotspot scenarios. Evaluation results show that UE-UE cross-link interference mitigation achieves considerable gain over without UE-UE cross-link interference mitigation in downlink edge performance (e.g., up to 25.63% for 30GHz DL 5%-tile UPT).
Proposal: In duplexing flexibility, UE-UE cross-link interference mitigation needs to be supported.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we provided some evaluation results of duplexing flexibility focused on indoor hotspot scenario. The simulation result shows the gains for typical DL/UL traffic types.
The following observations and proposal can be made, 
Observation 1: Duplexing flexibility with cross-link interference mitigation can improve the DL and UL performance in indoor hotspot scenario for 4G. Evaluation results show that with flexible DL and UL transmission, it achieves significant gain in downlink (e.g., up to 35.1% for average UPT, up to 36.1% for 5%-tile UPT) and in uplink (e.g., up to135.4% for average UPT, up to 31.2% for 5%-tile UPT) in indoor hotspot scenario.
Observation 2: Duplexing flexibility with cross-link interference mitigation can improve the DL and UL performance in indoor hotspot scenario for 30G. Evaluation results show that with flexible DL and UL transmission, it achieves significant gain in downlink (e.g., up to 52.4% for average UPT, up to 62.6% for 5%-tile UPT) and in uplink (e.g., up to145% for average UPT, up to 50% for 5%-tile UPT) in indoor hotspot scenario.
Observation 3: In duplexing flexibility for indoor hotspot scenario, edge users may suffer strong cross-link interference. UE-UE cross-link interference mitigation can significantly improve the downlink edge performance in indoor hotspot scenarios. Evaluation results show that UE-UE cross-link interference mitigation achieves considerable gain over without UE-UE cross-link interference mitigation in downlink edge performance (e.g., up to 25.63% for DL 5%-tile UPT).

Proposal: In duplexing flexibility, UE-UE cross-link interference mitigation needs to be supported.
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[bookmark: OLE_LINK319]Appendix: Summary of simulation parameters

	Parameters
	Indoor hotspot

	Layout
	Single layer
 - Indoor floor: (3 site per 120m x 50m, 3 TRP per site)
[image: ]

	Inter-BS distance
	40m

	Minimum BS-UE (2D) distance 
	0m

	Minimum UE-UE (2D) distance
	3m

	Carrier frequency 
	4GHz/30GHz on unpaired spectrum

	Simulation bandwidth 
	20MHz per CC for 4GHz, 80MHz per CC for 30GHz

	Channel model 
	Below 6GHz:
TRP-to-UE: ITU InH 
TRP-to-TRP: ITU InH (h_UE=3m), ASD and ZSD statistics updated to be the same as ASA and ZSA
UE-to-UE: A.2.1.2 in TR36.843 
Above 6GHz:
   TRP-to-UE: 5GCM Indoor-office
   TRP-to-TRP: 5GCM Indoor-office (h_UE=3m), ASD and ZSD statistics updated to be the same as ASA and ZSA
   UE-to-UE: 5GCM Indoor-office (h_BS=1.5m)

	Penetration loss
	Follow [4]

	BS Tx power 
	Below 6GHz: 24 dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 24 dBm
Above 6GHz: 23 dBm [scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 23 dBm]

	UE Tx power 
	Maximum 23 dBm 

	BS antenna configuration 
	Below 6GHz:
(M,N,P,Mg,Ng)=(4,4,2,1,1)   (dH,dV)=(0.5,0.5)λ
For around 30GHz: 
(M, N, P, Mg, Ng)=(4,8,2,1,1)  (dH,dV) = (0.5, 0.5)λ

	BS antenna configuration
	


	BS antenna height 
	3m

	BS antenna element gain + connector loss
	5dBi

	BS antenna tilt
	Below 6GHz: 113deg
Above 6GHz: 110deg

	BS receiver noise figure 
	Below 6GHz: 5 dB
[bookmark: OLE_LINK284][bookmark: OLE_LINK285]Above 6GHz: 7 dB

	UE antenna elements
	Omni TX2RX2 for start point

	UE antenna height
	1.5m

	UE antenna gain
	For below 6GHz: Follow the modeling of TR36.873
Above 6GHz: 5dBi

	UE receiver noise figure
	[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK28][bookmark: OLE_LINK20][bookmark: OLE_LINK21]Below 6GHz: 9 dB
Above 6GHz: 13 dB (baseline);

	Traffic model
	FTP traffic model 3 with packet size 0.5Mbytes 
For bandwidth 20M
Ratio of DL/UL traffic ={1:1}with {λDL, λUL} ={0.21, 0.21},
[bookmark: OLE_LINK158][bookmark: OLE_LINK159][bookmark: _Hlk465931540][bookmark: OLE_LINK343][bookmark: OLE_LINK344][bookmark: OLE_LINK162][bookmark: OLE_LINK163][bookmark: OLE_LINK160][bookmark: OLE_LINK161]Ratio of DL/UL traffic ={2:1}with {λDL, λUL} ={0.28, 0.14}, 
Ratio of DL/UL traffic ={4:1}with {λDL, λUL} ={0.35,0.0875}
For bandwidth 80M
Ratio of DL/UL traffic ={1:1}with {λDL, λUL} ={0.675, 0.675},
Ratio of DL/UL traffic ={2:1}with {λDL, λUL} ={0.9, 0.45}, 
Ratio of DL/UL traffic ={4:1}with {λDL, λUL} ={1.125,0.281}

	UE distribution
	For FTP traffic model 3: 10 users per TRP 
100% indoor (3km/h)

	UE receiver
	MMSE-IRC as the baseline receiver

	BS receiver 
	MMSE-IRC as the baseline receiver

	Feedback assumption
	Realistic

	Channel estimation
	Realistic

	UE association
	based on RSRP measurement

	Transmission mode
	SU-MIMO

	Latency for coordination
	4 TTI



image3.wmf
{

}

2

,3

3

2

,3

3

,,

90

()min12,,65,25

()min12,,65,25

(,)min[()()],

o

o

EVVdBV

dB

o

EHmdBm

dB

EVEHm

ASLASLAdB

AAAdB

AAAA

q

qq

q

q

qq

q

qjqj

éù

æö

-

=-êú==

ç÷

êú

èø

ëû

éù

æö

=-êú==

ç÷

êú

èø

ëû

=--+


oleObject1.bin

oleObject2.bin

image4.emf
50

m

120m

40m 40m

20m

25

m

BS


oleObject3.bin

image1.png
= ——— ARERER R
5

I





image2.png
e S

Measurement
Report Report
UL grant
Scheduting nfo: -
UL data - DL grant + data
Possibility 1 Schedule different
RBs of UE1
DL grant + data
UL data Possibility 2 | Dterantrdaa |

Reduce UL power





