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2 Summary of Proposal and Discussion
6.5.11.7
[FR2] beam correspondence [NR_newRAT-Core]

R4-1904266
Beam Correspondence Rel-16, DL reference signal






  CR-  rev  Cat:  () v





Source: Sony

Abstract: 

Observation 1:
Poor SNR and/or poor SINR in the DL may cause the UE not being capable of fulfilling BC without UL beam sweeping.

Observation 2: 
A UE may in some cases be capable of BC without UL beam sweeping but in other cases not.

Observation 3: 
A UE that has signaled 2-20 set to 1 and lose its BC performance (e.g. due to an interferer) may cause problem in the network.

Proposal 1: 
For Rel-16 BC, RAN4 should study how to handle UEs that has signaled 2-20 set to 1 and lose its BC performance.

Discussion: 

Qualcomm: How to determine UE loss BC?

Sony: Failure of beam chosen from Autonomous BC, can indicate that.  

Apple: NW should guarantee the condition by using UL beam sweeping.
Nokia: Disagree P1. We should  focus on how to test BC in a better way in Rel-16. 

LGE: We can focus on finalize BC requirement first, and then if time allows, we can discuss proposal such as P1. 
Samsung: we can use 2-30 (beam management), if BC with beam sweeping fails.

Sony: In Rel-16, do we just focus on high SNR condition?

Decision: 

The document was not treated.



6.5.11.7.1
Test procedure for beam correspondence [NR_newRAT-Core]

R4-1903044
On beam correspondence EIRP2 test procedure and SRS resources






  CR-  rev  Cat:  () v





Source: Fraunhofer HHI, Fraunhofer IIS

Abstract: 

In this contribution, we comment on the baseline EIRP2 test procedure and discuss the upper limit of the SRS resource set.

Discussion: 

Intel:  P2 can be one proposal, or M value should be chosen in the test procedure by considering the tradeoff considering different UE implementation.
Huawei/LGE: Different UE may have different M values?

Chair: signalling or claim method if P1 is adopted?

Intel: Or we can have a fixed value of M as default value.
Sony: may depend on UE implementation, and our proposal is based on 4 elements in one array. 

Intel: agree with Sony for the necessity to considering different UE implementation. 

Intel: define default value (one static value) and one optional signalling is introduced if the default value is not okay for the UE. 


Huawei: for test mode or practical field? If it can be used in practical, RAN2 already has the signalling for UE’s SRS capability. 

Intel: Not just for test mode. These signalling’s are different. Here is the minimum SRS which UE need to satisfy the requirement. 


Samsung: we don’t prefer NBC to ASN.1


LGE: same as Samsung

Decision: 

The document was not treated.



R4-1903359
Draft CR to TR38.810 on beam correspondence tolerance and spherical coverage test procedure update





38.810
  CR-  rev  Cat: F (Rel-16) v16.2.0





Source: Samsung

Abstract: 

Discussion: 

Samsung: The content is already adopted in main session.
Decision: 

The document was not treated.



6.5.11.7.2
Core requirements for beam correspondence [NR_newRAT-Core]

R4-1904469
On beam correspondence
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Source: Huawei, HiSilicon

Abstract: 

Observation 1: the RSRP error is defined on each test grid for each beam.

Observation 2: multiple times simulation(500 used in this contribution) shall be adopted to reflect the random procedure.

Observation 3:RSRP measurement error and UL beam error shall be both considered to define the delta EIRP requirement.

Proposal 1: Define 5.2dB delta EIRP for 80% percentile CDF. 

Discussion: 

Samsung: in fig-2, to choose the maximum value from pdf is too pessimistic. 
Sony: same view as Samsung. Pdf can spread over a large range. Depends on how to choose the delta EIRP from the distribution. We suggest to figure out X-tile value first, then go to dB value. 


Huawei: No agreement yet to how to choose delta_EIRP from distribution. Worst case is chosen to make sure UE implementation can always pass the test. 

Nokia: If we choose the worst case, if more simulation drops, the delta_EIRP can be larger and larger. 

Sony: it may not reflect the real test randomness. 

Apple: Normal or extreme condition to be assumed?


Huawei: 2dB for RSRP error’s sigma. 


Apple: depending on confidence assumption for RSRP error. 


Samsung: 2dB is proper value. In real field, RSRP error is not independent. 


Sony: RSRP error should be added per-beam. 

Decision: 

The document was not treated.

R4-1902923
on beam correspondence tolerance requirements
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Source: Intel Corporation

Abstract: 

Proposal 1: SRS resource M should be greater than or equal to 8.

Proposal 2: For power class 3 UEs in single FR2 band with beam correspondence capability signaling set to 0, the delta EIRP CDF on selected test points defined in 38.101-2 [4] shall satisfy the following condition with number of SRS resource M[image: image2.png]


8:

· 
80-percentile of delta EIRP CDF is no more than [4.5] dB

Discussion: 

Apple: Normal or extreme condition for RSRP estimation. 

Intel: just use 2dB sigma for RSRP estimation error. 

Intel: further simulation, or define requirement to make sure most UE implementations can meet requirement. How to proceed?

Huawei: how to compare between model-1 and model-2?


Intel: hard to translate from one model to another. 

Decision: 

The document was not treated.



R4-1903025
Beam correspondence for tolerance based requirement with UE beam sweeping 
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Source: LG Electronics France

Abstract: 

Proposal. Use 4 dB of ΔEIRP at 80%-tile point as beam correspondence tolerance requirement.

Discussion: 

Sony: Based on figure-2, it should be 3dB, rather than 4dB. Requirement for X-tile point need to be chosen to distinguish good and bad UE. 
Apple: same question, with normal or extreme condition to have RSRP error assumption here?


LGE: normal condition. 

Intel: Lots of factors to calibrate results from different companies’ simulation. 

LGE: shrink the range of X first. 

Decision: 

The document was not treated.



R4-1903071
Views on beam correspondence core requirement definition
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Source: Apple Inc.

Abstract: 

Observation 1: The maximum DL SNR that can be delivered by the test equipment for the beam correspondence tolerance verification is 19.4 dB 

Observation 2: The SNR conditions for the definition of the beam correspondence tolerance requirement are in the range of -6.0 dB to 19.4 dB.

Observation 3: Assuming that the maximum DL SNR provided by the test equipment is available to the UE at beam peak direction, the minimum DL SNR over the subset of link angles used in the beam correspondence tolerance definition is 19.4 dB – 13.0 dB = 6.4 dB.

Proposal 1: Assume the absolute and relative RSRP accuracy is ± 3.0 dB for the purpose of beam correspondence tolerance derivation.

Observation 4: If the beam correspondence tolerance requirement is defined under ETC (Alternative 2), then the absolute and relative RSRP error is assumed to be ± 6.0 dB and can be modeled as a normal random variable with 0 dB mean and 3.1 dB standard deviation.

Proposal 2: Select Alternative 1.  Define the core requirement under normal temperature conditions (NTC) and include a note in Clause 6.6 of TS38.101-2 that the requirement shall be verified under NTC.

Discussion: 

LGE: Support alternative 1 in P2.  For P1, it is related to normal or extreme condition. 

Apple: normal. 

Decision: 

The document was not treated.



R4-1903358
Beam correspondence tolerance requirement based on simulation






  CR-  rev  Cat:  (Rel-15) v





Source: Samsung

Abstract: 

Observation 1: Option1 (per antenna element) takes the key factors of beam forming into account, so the Option1 approach (per antenna element) is preferable than Option2 (per beam).
Observation 2: Measurement grid of 15( constant step shall be used for beam correspondence tolerance simulation.

Observation 3: phase differential error between antenna elements is the root cause of unexpected beam direction.

Observation 4: the standard deviation of phase differential error between antenna elements shall be larger than the phase error of each individual element. For normal distribution, if phase error standard deviation of individual element is (, then phase differential error between elements shall be [image: image3.wmf]2

(.
Proposal 1: The upper limit of phase differential error between antenna elements corresponding to 95% confidence level shall be no more than 45(corresponding to [image: image4.wmf]l

/8.

Proposal 2: The standard deviation of phase error per antenna element shall be no more than 16(.

Observation 4: Amplitude error per antenna element has relatively lower impact to the beam correspondence tolerance simulation results compared with phase error.

Observation 5: 2dB standard deviation of RSRP estimation error matches to RSRP relative accuracy in beam correspondence tolerance test case.

Proposal 3: Based on simulation results, the proposed beam correspondence tolerance spec (Y dB@ X%-tile) for PC3 UE is that X=90, Y=3.

Proposal 4: the upper number of SRS-Resource (M) for PC3 UE shall be 8.

Discussion: 

Decision: 

The document was not treated.



R4-1904237
Beam Correspondence, remaining X and Y
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Source: Sony, Ericsson

Abstract: 

Observation 1:
The test setup could impact on the measurement accuracy of RSRP and need to be specified in a way a guaranteed level of SNR could be fulfilled at the center of the quiet zone.

Observation 2:
The delta EIRP value changes very fast with CDF %-tile value for values larger than 95% and such values are thus not recommended for defining a requirement.

Observation 3:
The delta EIRP value, when the CDF is 85% or smaller, tend to be very small, which may not be suitable for measurements.

Observation 4:
The test setup will impact on the measurement accuracy of RSRP.

Proposal 1:
EIRP CDF is derived based on data vector [maximum (1+2, 3+4)] cross all testing points

Proposal 2:
X to be set to 90%-tile.

Proposal 3:
Y to be set to 2dB for n257, n258, n261.

Proposal 4:
Y to be set to 2dB for n260.

Proposal 5:
The upper number of SRS-Resource (M) is 4.

Discussion: 

Huawei: Why at 80-tile, delta_EIRP is close to 0?

Sony: For a large portion of coverage, UE choose the correct beam, which lead to this. We take the average value from multiple CDF curves, which could lead to the difference. 

Intel: how many beams?


Sony: 16 in total for two panels. 


Intel: Depending on the size of codebook. If we chose the codebook with smaller size, can we make sure EIRP2 can  meet req 1 (peak) and req 2 (spherical coverage)?


Sony: we checked EIRP2. 


Intel: In simulation, you consider UE package?


Sony: yes. 

LGE: 10 degrees can be FFS. 


Sony: 10 degrees is just one sigma. The worst case can be higher. 

Huawei: additional phase error introduced by UE cover should be considered. 

Sony: 5 degrees comes from some product and we already have margin for this simulation. 

Chair: Companies should submit the results based on the model which pass EIRP2 but fail EIRP1. 

LGE: Agree. 

Sony: But we can’t block UE to claim this capability as 0, based on last meeting’s discussion. 

Intel: we should define the requirement based on real bit-0 UE.  

Decision: 

The document was not treated.



R4-1904555
FR2 Beam Pointing Parameter Error Limits





38.101-2
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Source: Qualcomm Incorporated

Abstract: 

Discussion on FR2 Beam Pointing Parameter Error Limits

Discussion: 

LGE: for PUSCH to be used for UL power, have concerns due to very long measurement time consumed. 

QC: SRS don’t have the same PAPR as PUSCH. 
Apple: Should focus on open issues rather than re-discuss simulation parameters. How to comprehend +/-1.8dB for RSRP? We propose to focus on normal temperature condition. 

QC: Can’t reuse the requirement from TS38.133 directly since the difference identified in our paper. 

Intel: We have margin 1.5dB in RRM requirement discussion. 
Decision: 

The document was not treated.

3 Open issues
1. Baseline method used in TR38.810, i.e., [maximum(EIRP(PolLink=),EIRP(PolLink=))]:
Proposal: RAN4 adopt the baseline method used for beam correspondence tolerance test, i.e., maximum(EIRP(PolLink=),EIRP(PolLink=)) for each test point in the grid. (Samsung)
Discussion
TBA

Agreements: 
TBA
2. Normal test condition and Extreme test condition: 

Alternative 1: Define the core requirement under normal temperature conditions (NTC) and include a note in Clause 6.6 of TS38.101-2 that the requirement is defined and verified under NTC.
Alternative 2: Define the core requirement under extreme temperature conditions (ETC) and rely on the general applicability of ETC as captured in Annex E.2.1.  Communicate to RAN5 that it is the RAN5 decision to either develop a testing methodology for spherical coverage and UL beam sweeping under ETC or to choose to verify the requirement under NTC.
Proposal: Select Alternative 1. Define the core requirement under normal temperature conditions (NTC) and include a note in Clause 6.6 of TS38.101-2 that the requirement shall be verified under NTC. (Apple)
Discussion
QC: we need more discussion on the impact of NTC/ETC on RSRP error. 
Agreements: 
TBA
3. Side Condition (SSB and CSI-RS): 

Proposal: For Rel-16 BC, RAN4 should study how to handle UEs that has signaled 2-20 set to 1 and lose its BC performance. (Sony)
Observation: Assuming that the maximum DL SNR provided by the test equipment is available to the UE at beam peak direction, the minimum DL SNR over the subset of link angles used in the beam correspondence tolerance definition is 19.4 dB – 13.0 dB = 6.4 dB. (Apple)
Discussion
TBA

Agreements: 
TBA

4. BC requirements (X, Y values) and SRS-resource Upper Limit Number (M)
	
	Intel
	LGE
	Sony, Ericsson
	Huawei
	Fraunhofer
	Apple
	Samsung

	BC tolerance 
( Y dB @ X%-tile )
	X%=80%
Y=[4.5]dB
	X%=80%
Y=4dB
	X%=90%
Y=2dB
	X%=80%
Y=5.2dB
	
	
	X%=90%
Y=3dB

	SRS-Resource (M)
upper limit
	M  >=  8
	M=8
	M  <= 4
(based on simulation assumption with 4 elements in one antenna arrary)
	
	M in accordance with array dimension
	
	M=8


Discussion
Apple: prefer data-driven approach. 
QC: follow Sony’s proposal on X value first in this meeting. 
Sony: 80% can’t distinguish bad and good UEs. 

Intel: prefer a package for Y and X. 

Agreements: 
RAN4 adopt X%-tile and YdB BC tolerance requirement for PC3 UE with: 

· X = {80, 90};
· Y: FFS.

For Rel-15, value of M:

· M = 8 (as default value)
· FFS how to give UE vendor flexibility considering different UE vendors’ implementation. 

5. Simulation assumption/parameters further alignment (if needed)
Discussion
TBA

Agreements: 
TBA
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