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1. Introduction  
In RAN#80 meeting, a new WID for enhancement of NR-MIMO has been approved for Rel-16 [1]. Regarding multi-beam operation as one of the objectives in the WID, our recommended potential enhancements on multi-beam operation including multi-panel/TRP based beam measurement, group based beam reporting, DL beam indication, UE panel activation/de-activation and DL/UL simultaneous transmission have been discussed in our companion contribution [2]. 
In this contribution, we further discuss and provide evaluation results on L1-SINR measurement and reporting, involving L1-RSRP and L1-SINR reporting under non-group and group-based approaches, in the single and multiple TRP scenarios.
2. Evaluation on L1-SINR reporting in a single TRP scenario
2.1 Link-level evaluation

2.1.1  Evaluation assumptions 

In this section, we evaluate DL transmission performance according to L1-SINR/L1-RSRP reporting in one single TRP case through link-level simulation. In the setup, we have 4 panels at TRP side and two panels (back to back) at the UE side.  Each panel contains two TXRUs for dual-polarization. TRP and UE sweep all Tx-Rx beam pairs with oversampling factor of (O1, O2) = (1, 1). One fixed TRP panel with dual polarization is used at TRP side for Tx analog beam sweeping, while both two UE panels with dual-polarization are used for Rx analog beam sweeping at UE side. In this case, UE speed is set as 3km/h. This evaluation scenario can be found in Figure 1.
· Regarding definition of metric of beam reporting, 
· L1-RSRP: Linear average over the power contribution (in [W]) of the resource elements carrying RS; 
· In this case, interference beams are not considered for beam selection for reporting.
· L1-SINR without IMR index(es) to be reported: Linear average over the power contribution (in [W]) of the resource elements carrying RS divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying RS.
· In this case, interference beams are considered for channel beam selection for reporting based on this metric.
· L1-SINR with IMR index(es) to be reported: Linear average over the power contribution (in [W]) of the resource elements carrying RS divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying RS and the resource elements of interference measurement resource (IMR).
· In this case, interference beams are considered for both channel and interference beam selection and the corresponding CRI reporting based on this metric.
· The IMR is associated with the RS for CMR in the reporting configuration.
· Regarding format of beam reporting 
· Reporting without IMR index(es) 
· Non-group based reporting: 
· In UE side, one best Rx beam and its corresponding panel is selected with the objective of maximizing L1-RSRP/L1-SINR according to DL beam measurement; 
· In gNB side, one best Tx beam corresponding to the above selected UE Rx beam is reported and subsequently are used for two TRP panels, i.e., first and second TRP panel in this simulation.
· Group based reporting:
· In UE side, one best Rx beams per UE panel is selected with the objective of maximizing L1-RSRP/L1-SINR according to DL beam measurement.
· In gNB side, two best TX beams, each of which is determined per UE-panel, are reported and subsequently are used for different TRP panel set, each of which comprises one independent TRP panels, i.e., first or second TRP panel in this simulation.

· Reporting with IMR index(es)
· Non-group based reporting with IMR: 
· In UE side, one best Rx beam and its corresponding panel is selected with the objective of maximizing L1-SINR according to DL beam measurement; 
· In gNB side, one best Tx beam corresponding to the above selected UE Rx beam is reported and subsequently are used for two TRP panels, i.e., first and second TRP panel in this simulation.
· Low-interference beam list, i.e., the indexes of IMRs, is reported according to the best Rx beam, where the threshold of L1-SINR degradation over the case without considering interference is 3-dB.
· Group based reporting with IMR:
· In UE side, one best Rx beams per UE panel is selected with the objective of maximizing L1-RSRP/L1-SINR according to DL beam measurement.
· In gNB side, two best TX beams, each of which is determined per UE-panel, are reported and subsequently are used for different TRP panel set, each of which comprises one independent TRP panel, i.e., first or second TRP panel in this simulation.

· Low-interference beam list, i.e., the indexes of IMRs, is reported per best Rx beam, where the threshold of L1-SINR degradation over the case without considering interference is 3-dB.
· Regarding interference beam
· In the case of reporting without IMR index(es)
· For SINR measurements in beam management, two random TRP Tx beams with the same Tx power as signal part are generated is separately generated respectively from two TRP panels to all the beam management CMR, i.e., third and fourth TRP panels in this simulation.
· For data transmission, the same two interference beams are used as MU-MIMO interference
· In the case of reporting with IMR index(es)
· For SINR measurement in beam management, each Tx beam is generated to NZP-CSI-RS based IMR for interference measurement. A list of low interference beams is obtained after SINR measurement
· For data transmission, two TRP Tx beams, randomly selected from the low-interference beam list, with the same Tx power as signal part are generated is separately generated respectively from two TRP panels, i.e., third and fourth TRP panels in this simulation.
In order to keep the fairness of this evaluation, two TRP panels, i.e., a total of 4 Rx ports, are used for transmission of DL channels irrespective of beam reporting of non-group or group based approaches. Some more details on LLS evaluation assumption can be found in Annex.
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Figure 1 RSRP/SINR based reporting of (a) non-group based and (b) group based approaches in a single TRP case
2.1.2  Performance results 
In this section, we evaluate spectral efficiency for the beam reporting of L1-RSRP and SINR with/without IMR index(es) to be reported, under non-group based approach. The results are shown in Figure 2 and Table 1. From the evaluation results, it is observed that

· L1-SINR reporting without IMR index(es) has some slight performance degradation over legacy L1-RSRP (-0.83% in terms of average spectral efficiency), instead of some performance gain. It is due to the fact that, there are often lack of independent Tx-Rx beam pair links in a single TRP scenario. If the interference beam has strong interference to the best beam pair link in terms of L1-RSRP, it usually also generates strong interference to other good beam pair links since these beam pair link are correlated. Therefore, L1-SINR does not help much to identify better beam pair links compared to using L1-RSRP. In addition, L1-SINR based on single port measurement may not reflect very accurately the SINR experienced by multi-port multi-layer data transmission. Therefore, SINR reporting can hardly obtain any performance gain over RSRP without reporting any additional interference information.
· In contrast, L1-SINR reporting with IMR and reporting of low interference beams have significant performance gain over legacy L1-RSRP (+17.28% in terms of average spectral efficiency). Through finding the low-interference beams corresponding to the best Tx beam, i.e., L1-SINR degradation with this low-interference beam to be reported over without interference is less than the threshold of 3dB.  gNB can schedule the MU Tx beams from the list of low-interference beams and prevent from some strong interference.
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Figure 2 CDF of spectral efficiency for L1-SINR and L1-RSRP reporting with/without IMR index(es) under non-group based approach
Table 1
Spectral efficiency for L1-SINR and L1-RSRP reporting with/without IMR index(es) with non-group based approach
	
	L1-RSRP
	L1-SINR without IMR index(es) to be reported
	L1-SINR with IMR index(es) to be reported

	Average
	13.7632
(100%)
	13.6487
(-0.83%↓)
	16.1419
(+17.28%↑)


Then, we evaluate spectral efficiency for the beam reporting of L1-RSRP, SINR with/without IMR index(es) to be reported, under group based approach. The results are shown in Figure 3 and Table 2.The similar observations as above case of non-group based approach can be found. To be more specific, L1-SINR without IMR has slight performance degradation over the legacy RSRP reporting, e.g., -0.5% in terms of average spectral efficiency; L1-SINR with IMR through reporting low-interference beams significantly outperform RSRP reporting, e.g., up to 17.74% gains of average spectral efficiency. 
· Irrespective of reporting metric of RSRP, SINR with or without IMR, group based reporting can obtain some dominant performance improvement. For instance, in L1-SINR with IMR, the average spectral efficiency can be increase from 16.1419 bit/s/Hz to 16.9999 bit/s/Hz (+5.32%). 
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Figure 3 CDF of spectral efficiency for L1-SINR and L1-RSRP reporting with/without IMR index(es) under group based approach
Table 2
Spectral efficiency for L1-SINR and L1-RSRP reporting with/without IMR index(es) under group based approach
	
	L1-RSRP
	L1-SINR without IMR index(es) to be reported
	L1-SINR with IMR index(es) to be reported

	Average
	14.4379
(100%)
	14.3654
(-0.5%↓)
	16.9999
(+17.74%↑)


2.2 System-level evaluation

2.2.1  Evaluation assumptions 

In this section, we evaluate DL transmission performance according to L1-SINR/L1-RSRP reporting in one single TRP case through system-level simulation in the indoor hotpot scenario. In the setup, we have 4 panel/subarrays at TRP side and two panels (back to back) at the UE side.  Each panel contains two TXRUs for dual-polarization. TRP and UE sweep all Tx-Rx beam pairs with oversampling factor of (O1, O2) = (1, 1). One fixed TRP panel with dual polarization is used at TRP side for Tx analog beam sweeping, while both two UE panels with dual-polarization are used for Rx analog beam sweeping at UE side. In this case, UE speed is set as 3km/h. This evaluation scenario for group and non-group based reporting/transmission is the same as single-TRP LLS simulation, as shown in Figure 1.
· Regarding definition of metric of beam reporting, 
· Same as the corresponding description in Section 2.1.1
· Regarding format of beam reporting 
· Same as the corresponding description in Section 2.1.1
· Regarding interference beam
· In the case of reporting without IMR index(es)
· SINR measurements in beam management is based on intra-cell and inter-cell interference within a measurement window.
· For data transmission, MU-MIMO scheduling is performed with the objective of maximizing system throughput. 
· In the case of reporting with IMR index(es)
· For SINR measurement in beam management, each Tx beam of the serving TRP is generated to NZP-CSI-RS based IMR for intra-cell interference measurement, besides the measurement of intra-cell interference within a window. A list of low interference beams is obtained after SINR measurement
· For data transmission, up to 2 UEs in the MU-MIMO scheduling can be paired according to each of corresponding results of low-interference beams to be reported, besides maximizing the system throughput.
Some more details on SLS evaluation assumption can be found in Annex.

2.2.2 Performance results 

In this section, we evaluate system-level performance in the indoor hotpot scenario for the beam reporting of L1-RSRP and SINR with/without IMR index(es) to be reported, under non-group based approach. The results for non-group based reporting and group-based reporting are shown in Table 3 and Table 4. From the evaluation results, it is observed that

· L1-SINR reporting with reporting of low interference beams have significant performance gain over L1-SINR reporting without reporting of low-interference beam (+12.40% and +26.74% for non-group and group based reporting, respectively, in terms of mean throughput). Through finding the low-interference beams corresponding to the best Tx beam, gNB can schedule the MU Tx beams from the list of low-interference beams and prevent from some strong interference, which is also the reason why the significant gains can be observed in the cell-edge UE (i.e., 41.27% and 48.70% for non-group and group based reporting).
· Besides, similar with LLS, the group-based reporting can obtain some dominant performance improvements over the non-group based reporting in the SLS indoor hotpot scenario.
Table 3
Spectral efficiency for L1-RSRP reporting with/without IMR index(es) under non-group based approach
	
	L1-SINR without IMR index(es) to be reported
	L1-SINR with IMR index(es) to be reported

	RU
	57.04%
	46.70%

	Mean Tput.
(Mbps)
	306.37
	344.36

(+12.40%↑)

	5% Tput.
(Mbps)
	80.95
	114.36

(+41.27%↑)

	50% Tput.
(Mbps)
	313.59
	343.39

(+9.5%↑)

	95% Tput.
(Mbps)
	508.4
	508.4

(+0%↑)


Table 4
Spectral efficiency for L1-RSRP reporting with/without IMR index(es) under group based approach
	
	L1-SINR without IMR index(es) to be reported
	L1-SINR with IMR index(es) to be reported

	RU
	48.35%
	36.05%

	Mean Tput.
(Mbps)
	397.09
	503.28

(+26.74%↑)

	5% Tput.
(Mbps)
	123.98
	184.36

(+48.70%↑)

	50% Tput.
(Mbps)
	381.31
	486.31

(+27.54%↑)

	95% Tput.
(Mbps)
	780.33
	932.07

(+19.45%↑)


Observation 1: From the LLS and SLS evaluation results in the single-TRP case, it can be observed that:

· Under the case without IMR index(es) to be reported, L1-SINR reporting can NOT obtain any performance gains over L1-RSRP.

· But, L1-SINR reporting with IMR can obtain a significant performance gains over L1-RSRP and L1-SINR without IMR, through reporting low-interference beam information using indexes of IMR.
· Regardless of L1-SINR with or without IMR index(es) to be reported, group based reporting can obtain some dominant performance improvements over non-group based reporting. 
3. Evaluation on L1-SINR reporting in a multi-TRP scenario
3.1 Evaluation assumptions 

In this section, we evaluate DL simultaneous transmission in one multi-TRP case through link-level simulation. In the setup, we have 2 TRPs, each of which has 4 panels, and two panels (back to back) at the UE side.  Each panel contains two TXRUs for dual-polarization. TRP and UE sweep all Tx-Rx beam pairs with oversampling factor of (O1, O2) = (1, 1). One fixed TRP panel with dual polarization is used at TRP side for Tx analog beam sweeping, while both two UE panels with dual-polarization are used for Rx analog beam sweeping at UE side. In this case, UE speed is set as 3km/h. This evaluation scenario can be found in Figure 4.
· Regarding definition of metric of beam reporting, 
· Same as the corresponding description in Section 2.1.1
· Regarding format of beam reporting 
· Reporting without IMR index(es)
· Non-group based reporting: 
· In UE side, one best Rx beam and its corresponding the pair of UE panel and TRP is selected with the objective of maximizing L1-RSRP/L1-SINR according to DL beam measurement; 
· In gNB side, one best Tx beam corresponding to the above selected UE Rx beam and panel is reported and subsequently are used for two TRP panels, i.e., first and second TRP panel in this simulation, of the one TRP associated with the best Tx beam.
· Group based reporting:
· In UE side, one best Rx beams and its corresponding TRP per UE panel is selected with the objective of maximizing L1-RSRP/L1-SINR according to DL beam measurement. Notice that, in this case, these two UE panel can be attached with one same TRP or different one.
· In gNB side, two different best TX beams, each of which is determined per UE Rx beam and panel, are reported and subsequently are used for different TRP/panel, respective. Notice that, according to the attachment result per UE panel, one corresponding TRP panels is introduced for the subsequent data transmission.  To be more specific, 
· if two UE panels are both attached with one same TRP, two TRP panels of the TRP are used for the subsequent transmission. The Tx beam of the first panel of the TRP is determined according to the first UE panel; the Tx beam of the second panels of the TRP is determined according to the second UE panel.
· if two UE panels are attached with different TRPs, one panel per each of two TRP are selected for the subsequent transmission. The Rx beam of a TRP panel is determined according to the selected UE Tx beam of its corresponding UE panel, separately.
· Reporting with IMR index(es)
· Non-group based reporting: 
· In UE side, one best Rx beam and its corresponding the pair of UE panel and TRP is selected with the objective of maximizing L1-RSRP/L1-SINR according to DL beam measurement; 
· In gNB side, one best Tx beam corresponding to the above selected UE Rx beam and panel is reported and subsequently are used for two TRP panels, i.e., first and second TRP panel in this simulation, of the one TRP associated with the best Tx beam.
· Low-interference beam list, i.e., the indexes of IMRs, is reported according to the best Rx beam, where the threshold of L1-SINR degradation over the case without considering interference is 3dB.
· Group based reporting:
· In UE side, one best Rx beams and its corresponding TRP per UE panel is selected with the objective of maximizing L1-RSRP/L1-SINR according to DL beam measurement. Notice that, in this case, these two UE panel can be attached with one same TRP or different one.
· In gNB side, two different best TX beams, each of which is determined per UE Rx beam and panel, are reported and subsequently are used for different TRP/panel, respective. Notice that, according to the attachment result per UE panel, one corresponding TRP panels is introduced for the subsequent data transmission (Details of TRP and panel attachment can be found the corresponding description in paragraphs of “Reporting without IMR”).
· Low-interference beam list, i.e., the indexes of IMRs, is reported per best Rx beam, where the threshold of L1-SINR degradation over the case without considering interference is 3dB.
· Regarding interference beam
· In the case of reporting without IMR index(es)
· For SINR measurement in beam management, two random TRP Tx beams, each of which has the same Tx power as transmission channel, are generated respectively from two TRP panels of each of two TRPs, i.e., a total of four interference beams.
· For data transmission, the same two interference beams are used as MU-MIMO interference.
· In the case of reporting with IMR index(es)
· For SINR measurement in beam management, each Tx beam is generated to NZP-CSI-RS based IMR for interference measurement. A list of low interference beams is obtained after SINR measurement.
· For data transmission, two random TRP Tx beams, randomly selected from the low-interference beam list, with the same Tx power as signal part are generated is separately generated respectively from two TRP panels for two TRPs, i.e., a total of four interference beams.
Some more details on evaluation assumption can be found in Annex.
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Figure 4 RSRP/SINR based reporting of (a) non-group based and (b) group based approaches in a multi-TRP case
3.2 Performance results 

In the multi-TRP case, we evaluate spectral efficiency for the beam reporting of L1-RSRP, SINR with/without IMR index(es) to be reported, under non-group based approach. The results are shown in Figure 5 and Table 5. From the evaluation results, it is observed that

· L1-SINR reporting without IMR index(es) has some limited performance gains over legacy L1-RSRP (+3.2% in terms of average spectral efficiency). Different from the case of single TRP, independent Tx-Rx beam pair links can be found more easily. If the best Tx-Rx beam pair link in terms of L1-RSRP suffers strong interference by an interference beam. It is more often to be able to find an alternative independent beam pair link, and consequently the reporting of SINR can obtain certain performance gain over RSRP by using the beam which is not the best in terms of L1-RSRP, but it is the best in terms of SINR since it does not suffer some strong interferences.

· Besides, L1-SINR reporting with IMR and reporting of low interference beams have very significant performance gain over legacy L1-RSRP (+23.01% in terms of average spectral efficiency). Through finding the low-interference beams corresponding to the best Tx beam, i.e., L1-SINR degradation with this low-interference beam to be reported over the case without interference is less than the threshold of 3-dB, gNB can schedule the MU Tx beams from the list of low-interference beams and prevent from some strong interference.
[image: image5.emf]0 5 10 15 20 25

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CDF

Spectral Efficiency (bit/s/Hz)

 

 

L1-RSRP

L1-SINR without IMR

L1-SINR with IMR


Figure 5 CDF of spectral efficiency for L1-SINR and L1-RSRP reporting with/without IMR index(es) under non-group based approach
Table 5
Spectral efficiency for L1-SINR and L1-RSRP reporting with non-group based approach
	
	L1-RSRP
	L1-SINR without IMR index(es) to be reported
	L1-SINR with IMR index(es) to be reported

	Average
	13.3107
(100%)
	13.7369
(+3.2%↑)
	16.3741
(+23.01%↑)


Then, in the multi-TRP case, we evaluate spectral efficiency for the beam reporting of L1-RSRP, SINR without reporting of IMR index(es) and SINR with reporting of IMR index(es), under group based approach. The results are shown in Figure 6 and Table 6. The similar observations as above case of non-group based approach can be found. To be more specific, L1-SINR without IMR index(es) to be reported has some performance gains over the legacy RSRP reporting, e.g., +2.54% in terms of average spectral efficiency; L1-SINR with IMR through reporting low-interference beams significantly outperform RSRP reporting, e.g., up to 24.23% gains of average spectral efficiency. 

· Irrespective of reporting metric of RSRP, SINR with or without IMR, group based reporting can obtain dominant performance improvements. For instance, in L1-SINR with IMR, the spectral efficiency can be increase from 16.3741bit/s/Hz to 18.2731bit/s/Hz (+11.6%). 
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Figure 6 CDF of spectral efficiency for L1-SINR and L1-RSRP reporting with/without IMR index(es) under group based approach
Table 6
Spectral efficiency for L1-SINR and L1-RSRP reporting with group based approach
	
	L1-RSRP
	L1-SINR without IMR index(es) to be reported
	L1-SINR with IMR index(es) to be reported

	Average
	14.7094
(100%)
	15.0825
(+2.54%↑)
	18.2731
(+24.23%↑)


Observation 2: From the evaluation results in the multi-TRP case, it can be observed that:

· Under the case without IMR index(es) to be reported, L1-SINR reporting can obtain limited performance gains over L1-RSRP.

· L1-SINR reporting with IMR index(es) to be reported significantly outperforms L1-RSRP and L1-SINR without IMR, through reporting low-interference beam information using indexes of IMR.
· Regardless of L1-SINR with or without IMR, group based reporting can both obtain dominant performance improvements over non-group based reporting. 
Based on the above observations, SINR reporting without IMR index(es) can hardly obtain distinct performance gains over the legacy RSRP reporting in both single and multiple TRP cases, especially for single-TRP cases. However, SINR reporting with IMR and its corresponding low-interference beam reporting can significantly improve the performance gain, e.g., +17.74% (single TRP) and +23.01% (multi-TRP) in terms of average spectral efficiency. 
Proposal: In L1-SINR reporting, information of low-interference beams, i.e., index(es) of IMR, should be reported along with L1-SINR.  
4. Conclusion

In this contribution, beam reporting for L1-SINR are discussed and analyzed here. The observations from evaluation results and the proposals for L1-SINR measurement and reporting are summarized as below.

Observation 1: From the SLS and LLS evaluation results in the single-TRP case, it can be observed that:

· Under the case without IMR resources for reporting, L1-SINR reporting can NOT obtain any performance gains over L1-RSRP.

· But, L1-SINR reporting with IMR can obtain a significant performance gains over L1-RSRP and L1-SINR without IMR, through reporting low-interference beam information using indexes of IMR.
· Regardless of L1-SINR with or without IMR, group based reporting can obtain some dominant performance improvements over non-group based reporting. 
Observation 2: From the evaluation results in the multi-TRP case, it can be observed that:

· Under the case without IMR index(es) to be reported, L1-SINR reporting can obtain limited performance gains over L1-RSRP.

· L1-SINR reporting with IMR index(es) to be reported significantly outperforms L1-RSRP and L1-SINR without IMR, through reporting low-interference beam information using indexes of IMR.
· Regardless of L1-SINR with or without IMR, group based reporting can both obtain dominant performance improvements over non-group based reporting. 
Proposal: In L1-SINR reporting, information of low-interference beams, i.e., index(es) of IMR, should be reported along with L1-SINR.  
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Annex
Table 7 Simulation assumptions for link-level simulation
	Attributes
	Values or assumptions

	Carrier Frequency
	30 GHz

	Subcarrier Spacing
	120 kHz

	Transmission SNR
	10 dB

	Channel Model
	CDL-A model
· delay spread =100ns

· UE speed=3km/h.  

· The angle of BS, i.e., AoD, are uniformly distributed within [-60, 60] degrees in azimuth domain, and that of UE, i.e., AoA, are uniformly distributed within [-180, 180] degrees in azimuth domain, via applying uniform-distribution desired mean angle in Section 7.7.5.1 in TR 38.900 accordingly.

	TXRU mapping to antenna elements
	One TXRU per panel per polarization

	TXRU mapping weights
	2D TXRU virtualization weights for each panel is the Kronecker product between vertical and horizontal weight vectors taken from DFT, i.e., 2D sub-array partition model defined in TR36.897.

	BS antenna configurations
	(M,N,P,Mg,Ng) = (4,8,2,2,2). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (2.0, 4.0)λ

	BS antenna element radiation pattern
	See Table A.2.1-6 in TR 38.802

	UE antenna configurations
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (0, 0)λ.
Θmg,ng=90; Ω0,1=Ω0,0+180;

	BS array orientation
	azimuth 0 degree; mechanic downtilt: 0 degree 

	UE array orientation
	ΩUT, uniformly distributed on [0,360] degree, ΩUT,= 0 degree, ΩUT, = 0 degree

	UE antenna element radiation pattern
	See Table A.2.1-8 in TR 38.802

	Transmission scheme
	Analog BF based on beam selection + Digital BF based on ideal SVD

	MIMO mode
	SU-MIMO

	Coupling lose mode between two TRPs
	Uniform distribution from 0 dB to -25dB in term of dB domain


Notes: Any other parameters not specified here remain the same as those in NR evaluation assumption for beam management in eNR-MIMO.
Table 8 Simulation assumptions for indoor-hotpot system-level evaluation
	Attributes
	Values or assumptions

	Carrier Frequency
	30 GHz

	Mode
	DL only

	Bandwidth
	80MHz

	Subcarrier Spacing
	120kHz

	Channel Model
	Indoor in TR 38.900

	TXRU mapping to antenna elements
	One TXRU per panel per polarization

	TXRU mapping weights
	2D TXRU virtualization weights for each panel is the Kronecker product between vertical and horizontal weight vectors taken from DFT, i.e., 2D sub-array partition model defined in TR36.897.

	Criteria for beam selection for serving TRP
	Select the best beam pair among the limited set of DFT beams, based on the criteria of maximizing receive power after beamforming.  

	Constraints for the range of selective beams per TRP sector
	All panels are attached with one TRP

· Step-1:   Single TX/RX subelement - without TX/RX beamforming  

· The first sub-element per panel is used with single-pol. 

· The best TRP is selected cross all UE panels, in terms of coupling loss;

· Step-2:  With analog TX/RX beamforming, one best Tx-Rx beam pair is selected per UE panel according to the TRP identified in step-a.       

	ISD
	20m

	BS Tx power
	23dBm

	BS Antenna Configuration
	(M,N,P,Mg,Ng) = (4,8,2,1,1), (dV,dH) = (0.5, 0.5)λ
Boresight direction is perpendicular to the ceiling

	UE Configuration
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (0, 0)λ. Θmg,ng=90; Ω0,1=Ω0,0+180;
The polarization angles are 0 and 90

	UE array orientation
	ΩUT, uniformly distributed on [0,360] degree, ΩUT,= 0 degree, ΩUT, = 0 degree

	BS antenna pattern
	See wall-mount in Table A.2.1-7 in TR 38.802

	UE antenna pattern
	See Table A.2.1-8 in TR 38.802

	BS antenna height
	3m

	UE antenna height
	1.5 m

	UE antenna gain
	5dBi

	Noise figure for BS
	7dB

	UE receiver noise figure
	10dB

	UE distribution
	100% Indoor, 3km/h,

10 users per BS 

	UE receiver type
	MMSE-IRC 

	Transmission scheme
	MU, Rank adaptation 


Notes: Any other parameters not specified here remain the same as those in NR evaluation assumption for beam management in eNR-MIMO.
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