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Introduction
[bookmark: _Ref129681832]In the last RAN1 NR Ad-Hoc#2, the following agreement on supporting the UE-to-UE CLI measurement was achieved [1]:
	Agreements:
· For CLI management, support UE-to-UE interference measurement and reporting without the introduction of new RS(s)


Specifically, at least one of RSRP-like and RSSI-like CLI measurement and corresponding reporting would be supported:
	Agreements:
· For UE-to-UE interference, support CLI measurement metrics which include at least one of
· RSRP for the purpose of CLI
· FFS the definition (e.g., based on SRS, DM-RS, etc.) and the corresponding reporting
· RSSI for the purpose of CLI
· FFS the definition (e.g., resources for the measurement) and the corresponding reporting
· For UE-to-UE interference, FFS additionally support CQI/CSI as the CLI measurement metrics and if so, its definition/reporting


For duplex flexibility, it has been shown in [2] that scheduling coordination and link adaptation can effectively mitigate the cross-link interference (CLI), and significant performance gain can be achieved subsequently. In this contribution, some details on both RSRP and RSSI CLI measurement and the corresponding reporting are discussed. Also the timing issue and potential solutions also provided.

RSRP and RSSI CLI measurement
Definitions of RSRP and RSSI considering CLI
Regarding the definitions of RSRP and RSSI for the purpose of CLI, the definitions in LTE can be the starting point. In LTE, CSI-RSRP is defined as the linear average over the power contributions of the resource elements that carry CSI reference signals configured for discovery signal measurements within the considered measurement frequency bandwidth in the subframes in the configured discovery signal occasions. 
As proposed in Section 3.1, SRS is preferred to be the measurement RS for UE-to-UE CLI measurement. Thus, CLI-RSRP can be defined as the linear average over the power contributions of the resource elements that carry SRS configured for CLI measurements within the considered measurement frequency bandwidth in the time resources in the configured CLI measurement occasions. 
As for RSSI, the definition in LTE has already contained CLI, since the received power are from all sources. If an RSSI is specifically defined for CLI, i.e. CLI-RSSI, it can be defined as the linear average of the total received power observed only in certain OFDM symbols of measurement time resources, in the measurement bandwidth, over N number of resource blocks configured for CLI measurement by the UE from all sources.
Proposal 1: The CLI-RSRP can be defined as:
· The linear average over the power contributions of the resource elements that carry SRS configured for CLI measurements within the considered measurement frequency bandwidth in the time resources in the configured CLI measurement occasions.
Proposal 2: The CLI-RSSI can be defined as:
· The linear average of the total received power observed only in certain OFDM symbols of measurement time resources, in the measurement bandwidth, over N number of resource blocks configured for CLI measurement by the UE from all sources.
Scheduling coordination based on RSRP and RSSI CLI measurement
Different scheduling coordination can be applied based on different strategies of CLI measurement and reporting. In this subsection, we discuss two scheduling coordination strategies based on different CLI measurement schemes. The simulation results are also provided.
The difference between CLI-RSRP and CLI-RSSI is generally considered as whether the aggressor UE can be identified or not. If CLI-RSRP is applied, each UE can naturally identify the aggressor UEs and the corresponding CLI, and then report to the TRP. Hence, the TRP can obtain the CLI relationship between any UE of other TRPs and any of its serving UE. On the other hand, if CLI-RSSI is applied, normally the UE can only acquire the signal strength of a certain time-frequency resource, so the TRP can only obtain the overall CLI strength of a UE, but do not know the CLI strength of each UE pair. Nevertheless, the aggressor UE can still be identified by some specific design or configuration, e.g. different UEs transmit their RS on orthogonal time-frequency resources and individual CLI-RSSI measurements are conducted on each of these resources. When the results are reported to the TRP, the TRP can identify the aggressor UEs by exchanging the configuration of RS transmission. Compared to CLI-RSRP measurement, the main drawback of this scheme is the overhead of the measurement resources, since the RS from different UEs cannot be multiplexed.
If the aggressor UEs can be identified and reported to the TRP, and if the intended scheduling information can be exchanged among the TRPs, the following strategy of scheduling coordination can be utilized:
· Option 1: TRPs in UL slots adjust the resource allocation of the UEs with a RB/RBG granularity to avoid interfering with the UEs’ DL transmission within the same RB/RBG in neighbouring cells. 
For this strategy, the TRP needs to explicitly know which UEs in other cells would be interfered by its serving UEs, so the UEs are required to report the CLI strength for each UE in neighbour cells. And together with the information of the time-frequency resources where the potentially interfered DL UEs in neighbour cells will be scheduled, the TRP can avoid allocating the same resources to the UEs for UL transmission which could cause serious CLI to the DL UEs in neighbour cells. Therefore, the coordination scheduling can be conducted in RB/RBG level.
Otherwise, if the aggressor UE cannot be identified, a general CLI strength information may be obtained and reported to the TRP. In this case, the following strategy can be utilized:
· Option 2: TRPs in UL slots abandon the scheduling of UEs that would potentially interfere with the UEs’ DL receptions in neighbouring cells. 
For this strategy, the TRP needs to know whether the UE would potentially interfere with any UEs’ DL reception in neighbor cells, which can be judged by the reported general CLI-RSSI strength, but does not need to explicitly know which UE would be interfered. 
Comparing Option 1 and Option 2, Option 1 is more efficient and flexible. InTable 1, the evaluation results of scheduling coordination are provided, where the coordination methods in Option 1 and Option 2 are adopted. For Option 1, it can be enabled by CLI-RSRP measurement or CLI-RSSI measurement with RS on orthogonal resources, which are marked as RSRP-RS and RSSI-RS-orthogonal, respectively. For Option 2, it can be enabled by CLI-RSSI measurement based on reporting a general strength of RS or UL data, which are marked as RSSI-RS-general and RSSI-data, respectively. As for CLI-RSSI based on UL data, the UEs will measure the RSSI on the UL slots randomly without coordinated configuration, and thus some of the aggressor UEs cannot be detected if they are not transmitting UL data when the victim UE is conducting measurement. It is assumed that 50%of the aggressor UEs cannot be detected when RSSI measurement is based on UL data. Simulation assumptions are shown in Table A1 in appendix. 
[bookmark: _Ref489274866]Table 1 Performance of scheduling coordination, in indoor hotspot, 4GHz carrier, DL:UL=1:1
	Traffic load
	Feature
	DL/UL subframe ratio change
	5%-tile
DL UPT
(Mbps)
	DL Average UPT (Mbps)
	DL RU (%)
	5%-tile
UL UPT
(Mbps)
	UL Average UPT (Mbps)
	UL RU (%)

	High
	Option 2 
(RSSI-data)
	Dynamic 
	6.72
	40.66
	27.44
	0.66
	16.86
	47.18

	
	Option 2
(RSSI-RS-general)
	Dynamic 
	7.89
	41.91
	26.35
	0.83
	18.58
	44.61

	
	Option 1
(RSRP-RS)
(RSSI-RS-orthogonal)
	Dynamic 
	8.46
	45.31
	24.31
	0.98
	20.79
	42.54

	Medium
	Option 2 
(RSSI-data)
	Dynamic 
	14.34
	61.63
	10.82
	4.41
	38.82
	23.31

	
	Option 2
(RSSI-RS-general)
	Dynamic 
	14.86
	64.49
	10.08
	5.08
	39.74
	22.12

	
	Option 1
(RSRP-RS)
(RSSI-RS-orthogonal)
	Dynamic 
	19.14
	71.09
	8.16
	5.49
	42.92
	20.88

	Low
	Option 2 
(RSSI-data)
	Dynamic 
	14.76
	65.87
	8.24
	5.49
	47.20
	16.19

	
	Option 2
(RSSI-RS-general)
	Dynamic 
	14.76
	66.46
	8.05
	5.83
	48.57
	16.03

	
	Option 1
(RSRP-RS)
(RSSI-RS-orthogonal)
	Dynamic 
	19.14
	71.65
	7.37
	6.99
	50.41
	14.48



As can be observed from the table, the best performance on both DL and UL 5%-tile UPTs can be achieved when Option 1 is applied. Meanwhile, the performance degrades when Option 2 based on RSSI-RS-general is applied. Moreover, if Option 2 is based on RSSI-data, the performance will become even worse.
Observation 1: CLI management with identifying the aggressor UEs has better system performance over the schemes without identifying the aggressor UEs. 
Therefore, CLI measurements where the aggressor UE can be identified are preferred. For the CLI-RSRP measurement, it naturally fulfils the demand of aggressor UE identification. Also, the sequence detection complexity can be reduced with careful configuration, as discussed in Section 3.3. For the CLI-RSSI measurement, it can also identify the aggressor UEs if it is based on RS measurement, where the RS from different UEs are all orthogonal. Otherwise, only a general CLI strength can be applied. Anyway, CLI-RSSI based on UL data measurement is not preferred.
Proposal 3: UE-to-UE CLI measurement which can identify the aggressor UEs shall be supported.
· RSSI based on UL data transmission is not considered.

Details on UE-to-UE CLI measurement
[bookmark: _Ref488675675]RS for UE-to-UE CLI measurement
It is agreed that no new RS would be introduced for UE-to-UE CLI management, and thus reusing the existing RS, i.e. SRS/CSI-RS/DMRS, shall be considered. The impacts of reusing the RS mentioned above are briefly summarized as follows:
SRS: A UE naturally has the ability to transmit SRS.  Even though a specific TA or sequence may be required when transmitting the SRS for CLI measurement, most of the configuration of SRS can be reused with minimized specification impact. Since the SRS is transmitted in a comb manner, a UE may be required to conduct comb-like reception for sequence detection. In this case, the configuration of SRS may also be reused for IMR configuration.
CSI-RS: Currently the UE cannot transmit but can receive CSI-RS. Generally, identifying a new transmission behaviour requires more specification work. Also the configuration of CSI-RS may not be easily reused considering the different transmission ability between the UE and the TRP (e.g. number of ports, power, continuous or non-continuous resources in frequency domain, etc.). It seems not so necessary for a UE to transmit CSI-RS with the only purpose of CLI measurement.
DMRS: The UE can both transmit and receive the DMRS. However, the most significant issue may be that the UE can only transmit the DMRS with scheduling data. Also, the capacity of DMRS, e.g. the orthogonal sequence number within a cell/ across neighbour cells in NR is still uncertain.
The specification impact levels of different RS are briefly summarized in Table 2.
[bookmark: _Ref484617740]Table 2 Comparison of specification impacts of different RS for UE-to-UE measurement
	RS
	SRS
	CSI-RS
	DMRS

	Impact on transmission
	Low 
	High
	High

	Impact on reception
	Medium 
	Low
	


From the point of view of measurement reference signal capability, SRS is a suitable choice. If CSI-RS or DMRS is adopted as the RS for UE-to-UE measurement, more additional specification work on transmission configuration is required, and also the system complexity would be increased. 
Proposal 4: SRS can be reused as the transmitted RS for UE-to-UE CLI measurement.
RS transmission and reception
With the proper assumption that SRS will be reused for CLI measurement, it can be expected that the RS will be configured and transmitted with a certain comb-like pattern. For RS reception, Zero-power (ZP) CSI-RS can be reused to configure interference measurement resource (IMR) for UE-to-UE CLI measurement. But so far comb-like resource is not supported by CSI-RS configuration, thus an issue arises that the RS patterns between ZP CSI-RS and SRS will be mismatched. 
Comb-like detection is important for aggressor UE identification. Generally the aggressor UE can be distinguished by RS sequence detection, or energy detection of orthogonal time-frequency resources. Whatever, the comb-like detection shall be supported for aggressor UE identification, otherwise the interference estimation will be inaccurate, or the time-frequency resources will be wasted.
Some mechanisms can be considered to tackle this issue.  For example, interference measurement behaviour for UE-to-UE measurement can be specified. And it allows UE to derive interference measurement on comb-like REs within the configured ZP CSI-RS resource. For another example, ZP resource with comb-like pattern can be configured for UE-to-UE measurement. To reduce the complexity of this ZP resource configuration, SRS configuration can be reused. 
[bookmark: OLE_LINK2]One potential method to reuse SRS configurations for UE-to-UE measurement is to include them into IMR configurations. In this case, IMR will contain at least ZP CSI-RS and SRS resources. When receiving IMR configuration, UE needs to tell which kind of resource it corresponds to. So the IMR indication should be carefully designed. Two designs can be considered: unified or separate indication design. Assuming there are M ZP CSI-RS configurations and N SRS configurations. For unified design, each IMR corresponds to one of those M+N configurations. While for separate design, UE should be indicated whether the IMR is CSI-RS or SRS resource, then decide which one of the M or N configurations it is.
Proposal 5: For aggressor UE identification, comb-like detection shall be supported in UE-to-UE CLI measurement.
· Reusing the configuration of SRS resources for IMR can be considered.
[bookmark: _Ref488997086]Configuration of measurement resource and the SRS sequence
It is required for UEs in different cells to coordinate with each other with the assistance of associated TRPs to complete UE-to-UE measurement since the UE in one cell should be receiving when another UE in another cell is transmitting measurement signal. Figure 1 illustrates an example of measurement resource configuration, where SRS is assumed to be used as the RS for UE-to-UE measurement. 


[bookmark: _Ref484631223]Figure 1 Illustration of measurement resource configuration
Several considerations on configuration are listed as follows:
Periodicity:
UE-to-UE measurement can be semi-persistent with a slot-level period. Considering that UEs would not move fast (e.g., 3km/h) in the indoor scenario, the period can be hundreds of milliseconds to reduce the overhead. Figure 2 shows the variation of the fading condition between two UEs. As can be observed from the figure, the variation is small during thousands of milliseconds, which implies that the validity of the measured result holds for a long time, and the measurement does not need to be frequently conducted. Therefore, the overhead can be small due to a reasonable long period.
[image: ]
[bookmark: _Ref485196754]Figure 2 Variation of the fading condition between two UEs.
In LTE, the largest period of SRS is 320ms. Similar period or an even longer one can be expected to be configured for UE-to-UE measurement in NR, since the configurations of SRS and CSI-RS are expected to be more flexible than LTE.
Time-frequency resource:
It is desirable to complete the measurement among the concerned UEs early with in a period, so the reporting and scheduling coordination with the updated measurement results can be started as soon as possible. Thus, centralized measurement shall be strived for. Considering that at least 4 adjacent symbols within the same slot are agreed to be used for SRS in RAN1#89, multiple contiguous slots can be configured for UE-to-UE measurement. If more symbols, e.g. all symbols, within the slot can be used for SRS transmission, the measurement duration can be further reduced. 
From the view of simplicity, unified time duration, bandwidth size, and comb-level can be configured for each UE to transmit the SRS for UE-to-UE measurement. If the complexity of identifying the aggressor UEs by sequence correlation is too high, the configured resources for different UE can be orthogonal in time/frequency/comb domain to facilitate the identification where power detection (e.g. RSSI) can be applied. As illustrated in Figure 1, the UEs belongs to different TRPs can be multiplexed in time domain, and the UEs belongs to the same TRP can be multiplexed in frequency/comb domain. 
Beams/ports:
One omnidirectional antenna can be used for RSRP-like measurement, or a particular beam pair can be considered to model the CLI more accurately. The beam for the UE’s SRS should be the same with its current PUSCH transmission, and the beam for the UE’s ZP CSI-RS should be the same with its current PDSCH reception. Such beam pair for the UE pair can effectively reproduce the CLI for the beam pair. Single port shall be enough for both transmission and reception, because different number of ports does not have much impact on the interference intensity of a particular CLI beam pair.
Proposal 6: UE should be informed about the resources for transmitting and receiving the SRS for UE-to-UE measurement.
SRS Sequence：
In RAN1#89 meeting, it was agreed that NR supports generating SRS sequences by UE specifically configured SRS sequence ID. For CLI measurement (at least for CLI-RSRP), a UE has to conduct sequence detection to identify all aggressor UEs in other cells and their corresponding CLI strength.  If the SRS used for CLI measurement is UE specific with different roots and/or cyclic shifts, the victim UE would have to be configured and store a lot of SRS roots and cyclic shifts of potential aggressor UEs, and do sequence detection at each of the configured resources with each of the configured SRS. Therefore, the overhead of configuration for detecting the SRS and the complexity of the sequence detection would be too high.
In case of RSRP-based measurement, UE in the same TRP can be configured with a ‘common’ SRS sequence for CLI-RSRP measurement by UE-specific high layer signaling. It can be achieved by a UE-specific configuration manner, and does not require defining a group/cell/TRP common SRS sequence. For example, the UEs in the same TRP can be configured with a common SRS sequence but with different time-frequency resources and/or combs. The victim UE can be informed about the common SRS of neighbour TRP, and measure the CLI of different UE pairs in different time-frequency resources and/or combs with this common SRS. For another example, the UEs in the same TRP can be configured with a common SRS sequence and the same time-frequency resources/combs, but with different cyclic shifts. The victim UE can measure the CLI of different UE pairs in the same time-frequency resources and/or combs with different cyclic shifts of the common SRS. Thus, the overhead of configuration for detecting the SRS and the complexity of the sequence detection can be largely reduced. Other configuration with common SRS sequence can be further designed. This may require that the SRS sequence can be configured by high layer signaling, and not necessarily tightly related to the UE ID. 
The UE should periodically report the measurement result to the TRP, as will be discussed in Section 3.4. The identification of the aggressor UEs can be done by TRP with the report and the configuration information exchanged among TRPs.
Proposal 7: For CLI-RSRP measurement, UE can be configured with a ‘common’ SRS by UE-specific high layer signaling.
[bookmark: _Ref485298485]Reporting
For CLI-RSRP or CLI-RSSI measurement, UEs are required to report the measurement. It is proper to reuse the similar reporting procedure as that of RSRP/RSSI which is a high layer reporting, or similar physical layer reporting mechanism as current CSI framework.
For high layer reporting, the reported results are carried in PUSCH, and may have a delay of tens or hundreds of milliseconds after the measurement. Regarding to the content of reported result, it can be the power/path-loss information of the aggressor UEs, or just indications of whether the neighbour UEs are considered as the aggressor UEs judged by the victim UE itself. If the payload of the report is too large for the PUCCH to carry, high layer reporting can be preferred. The delay may not be a serious issue, since the CLI situation should hold for a relatively long time, as illustrated in Figure 2.
For physical layer reporting, the reported results can be carried in PUSCH or PUCCH, and the delay is expected to be small. It would be beneficial for fast link adaptation. Compared to high layer reporting, the advantage of small delay is not so important at least for scheduling coordination, as explained before. However, the payload of report may cause problems when the report is carried by PUCCH, especially with the CLI measurement schemes where a number of aggressor UEs will be identified and reported. Thus, the feasibility of applying physical layer reporting for CLI-RSRP/ CLI-RSSI measurement should be carefully evaluated.
In addition, several methods can be applied to reduce the overhead. For example, the CLI can be quantized into fewer levels, and thus fewer bits would need to be reported. For another example, conditional reporting can be considered, i.e. a UE can only report the CLI information of top K UEs which will cause the most serious CLI.
Hence, high layer reporting can be considered for CLI measurement. Since at least the CLI measurement result is utilized for resource scheduling, it can be reported after each round of the measurement, and may not have to be filtered by the UE itself as that in LTE L3 reporting.
Proposal 8: High layer reporting can be considered for CLI measurement.
· Some methods can be further considered to reduce the overhead, e.g. conditional reporting.
[bookmark: _Ref485213471]Timing issue



For UE-to-UE measurement, timing aspects for transmitting measurement signal also need to be addressed. Figure 3 shows a timing example where UE2 is detecting the measurement signal from neighbor UE1. The propagation delay from UE1 to TRP1, the propagation delay from TRP2 to UE2, and the propagation delay between UE1 and UE2 can be denoted as ,,, respectively, as shown in Figure 3.


[bookmark: _Ref480894094]Figure 3 Illustration of the propagation timing among different UEs.






In LTE, the uplink frame transmission takes place before the reception of the first detected path of the corresponding DL frame from the reference cell, where  is the round-trip delay and  is about 20.3us. In Figure 3, for UE1, ; and for UE2,  . For convenience we can denote. There are two types of timing for the transmission in LTE, i.e. the normal timing and the side-link timing, which are configured with different offset parameters, as illustrated in Figure 4(a) and Figure 4(b).


[bookmark: _Ref480896212]Figure 4 Illustration of the timing misalignment in UE-to-UE measurement.



Figure 4(a) is the example of normal timing. UE1 transmits a measurement signal  ahead of the DL frame timing. When the measurement signal arrives at UE2 with a delay of , the timing error between the DL frame timing and measurement signal equals . Assuming that the distance between TRP and UE is about 50m, the maximum timing error is about 20.6us, which is larger than the CP length. For side-link timing in Figure 4(b), a similar analysis can be done, and the maximum timing error is also too large to be compensated by the CP.  
To tackle this issue, two potential strategies for timing adjustment can be applied, as illustrated in Figure 5. 


[bookmark: _Ref484767394]Figure 5 Potential strategy of timing adjustment for UE-to-UE measurement.
· 


Alt 1 (Figure 5(a)): UE1 uses a specific timing by removing  and , and the remainder timing error is .


	Such remainder timing error would be smaller than the former ones in LTE, and can be easily compensated by the CP. Note that  will not to be large, since a large  implies a large distance between UE1 and UE2, and the CLI of the UE pair would be small and negligible. Moreover, if the timing reception at UE2 can be considered to be adjusted, the timing misalignment can be further reduced.
· 
Alt 2 (Figure 5(b)): UE1 uses the reception timing as the transmission timing for UE-to-UE CLI measurement, and the remainder timing error is . 



	Considering that both UE1 and UE2 are expected to be cell edge UEs and the coverage of each TRP would be similar,  should approximate to , and thus  would be small.

Proposal 9: A specific timing should be configured for UE-to-UE CLI measurement. 
· One of the timing among Alt 1 and Alt 2 can be supported. 

Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, UE-to-UE measurement to enable at least scheduling coordination for CLI mitigation is discussed. The observation and proposals are given below:
Observation 1: CLI management with identifying the aggressor UEs has better system performance over the schemes without identifying the aggressor UEs. 
Proposal 1: The CLI-RSRP can be defined as:
· The linear average over the power contributions of the resource elements that carry SRS configured for CLI measurements within the considered measurement frequency bandwidth in the time resources in the configured CLI measurement occasions.
Proposal 2: The CLI-RSSI can be defined as:
· The linear average of the total received power observed only in certain OFDM symbols of measurement time resources, in the measurement bandwidth, over N number of resource blocks configured for CLI measurement by the UE from all sources.
Proposal 3: UE-to-UE CLI measurement which can identify the aggressor UEs shall be supported.
· RSSI based on UL data transmission is not considered.
Proposal 4: SRS can be reused as the transmitted RS for UE-to-UE CLI measurement.
[bookmark: _GoBack]Proposal 5: For aggressor UE identification, comb-like detection shall be supported in UE-to-UE CLI measurement.
· Reusing the configuration of SRS resources for IMR can be considered.
Proposal 6: UE should be informed about the resources for transmitting and receiving the SRS for UE-to-UE measurement.
Proposal 7: For CLI-RSRP measurement, UE can be configured with a ‘common’ SRS by UE-specific high layer signaling.
Proposal 8: High layer reporting can be considered for CLI measurement.
· Some methods can be further considered to reduce the overhead, e.g. conditional reporting.
Proposal 9: A specific timing should be configured for UE-to-UE CLI measurement. 
· One of the timing among Alt 1 and Alt 2 can be supported.
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Appendix
Table A1. Simulation assumptions
	Parameters
	Indoor hotspot

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

	Inter-BS distance
	40m

	Minimum BS-UE (2D) distance 
	0m

	Minimum UE-UE (2D) distance
	3m

	Carrier frequency 
	4GHz 

	Simulation bandwidth 
	20MHz per CC for 4GHz

	Channel model 
	Follow [2]

	Penetration loss
	Follow [2]

	BS Tx power 
	24 dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 24 dBm

	UE Tx power 
	Maximum 23 dBm 

	BS antenna configuration 
	 (M,N,P,Mg,Ng)=(4,4,2,1,1)   (dH,dV)=(0.5,0.5)λ

	BS antenna configuration
	Ceiling-mount, Follow [2]

	BS antenna height 
	3m

	BS antenna element gain + connector loss
	5dBi

	BS antenna tilt
	90deg

	BS receiver noise figure 
	5dB

	UE antenna elements
	2Tx and 2Rx

	UE antenna configuration
	Follow [2]

	UE antenna height
	1.5m

	UE antenna gain
	Follow the modeling of TR36.873

	UE receiver noise figure
	[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK28][bookmark: OLE_LINK20][bookmark: OLE_LINK21]9 dB

	Traffic model
	FTP traffic model 3 with packet size 0.5Mbytes 

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

	UE receiver
	MMSE-IRC 

	BS receiver 
	MMSE-IRC 

	UE association
	based on RSRP measurement

	Transmission mode
	SU-MIMO
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