Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 meeting #82bis  
R4-1704356
Spokane, Washington, USA, 3-7 April​, 2017
Source:
Ericsson

Title:
NR BS RF ad-hoc
Agenda item:
10.4.3
Document for:
Approval

Introduction

An ad hoc meeting on NR BS RF was held Wednesday evening 19.20 – 21.40.
The following companies and organizations were present: Ericsson, Nokia, DoCoMo. CMCC, ZTE, NEC, Telecom Italia, Huawei, Samsung, National Instruments, Vodafone, KDDI, CATT.
Agenda
1. Remaining Tdocs from plenary (10.4.3.3)
2. Way-Forwards assigned for NR BS RF
1. Remaining Tdocs from plenary (10.4.3.3)
10.4.3.3
Receiver characteristics [NR_newRAT]

Dynamic Range

	Dynamic range
	1-C-N/1-C-A
	FFS
	· If it is possible to reuse the same dynamic range for below 6GHz.
· (Study what are needed parameters to decide required dynamic range for above 6GHz.) [Note 1]

	
	1-O
	FFS
	· If it is possible to reuse the same dynamic range for below 6GHz.
· (Study what are needed parameters to decide required dynamic range for above 6GHz.) [Note 1]

· Directions of wanted signal and unwanted signal.

	
	2
	· For simulation to Investigate the noise floor rise, reuse the existing simulation assumptions of WP5D coexistence study captured in the TR 38.803 for  preliminary study (other options are not precluded in the future).
	· Study what are needed parameters to decide required dynamic range.

· Directions of wanted signal and unwanted signal.


R4-1703823
Proposal on mmWave NR BS Receiver Dynamic Range (urban macro scenario)






  CR-  rev  Cat:  () v





Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

This contribution has provided the UL IOT simulation results for the mmWave urban macro scenario per the agreed way forward, and proposed to use the 20 dB receiver dynamic range requirement as a starting point for this scenario, and further consider a more relaxed requirement to ease implementation cost and complexity while still providing sufficient protection for NR BS receiver against intercell interference from own and adjacent systems.

Discussion (3823, 3824 and 3825): 

Ericsson notes that for the 50%, IoT is below 0 dB, and supports the proposal, maybe the requirement is not necessary. 
Nokia asks for a counterproposal. Ericsson proposes no requirement. 

Nokia thinks that there needs to be some dynamic range, as a requirement from operators, unless they are OK not to have a requirement.

DoCoMo thinks that from system performance point-of-view, we would like to understand the impact of not having a requirement. 

Ericsson notes that the result suggests that the dynamic range of the receiver is inly related to the range of the wanted signal, so there has to be some dynamic range. No requirement or lower than 20 Db makes sense.

Nokia proposes a possible way forward: 1) confirm whether there is any request to keep the requirement 2) if there is a request, 20 Db is baseline and lower numbers are studied.

Ericsson proposes to start from a value much lower than 20 Db.

Nokia notes that a too low value may just be a copy of the REFSENS test.

Ericsson proposes Option A) No requirement, Option B) Investigate starting at 5 Db.

Huawei thinks that there is some impact shown in Nokia’s result, we should derive a requirement from the simulations.

Ericsson thinks that 50% was used. Nokia notes that 95% was used.

CATT also has simulation results, showing very low impact. With such low numbers, it seems meaningless to define a dynamic range requirement for the BS. Also understand that there may be operator considerations.

Nokia is OK to have either option.

Huawei thinks that both options need to be considered carefully.

Ericsson asks if Huawei thinks present simulation results are sufficient. Thinks it would be good if a way-forward could enable a decision at this meeting.

Huawei would like to check their own simulations.

DoCoMo would like to consider simulations for each BS class.

Ericsson notes that there are results for all scenarios presented from different parties.

Nokia confirms that the results for all BS classes are based on the ITU-R co-ex simulation assumptions.

Ericsson thinks that an Option B) for a requirement should use 5 dB as baseline, based on results for all classes.

DoCoMo wants to consider the value more. Asks what assumptions are for UE beam forming?

Nokia nots that ITU-R co-ex scenarios with UE beam forming has been assumed.

Nokia will draft a way forward with the two options, to be discussed further over e-mail.

Decision: 

The document was Noted.



R4-1703824
Proposal on mmWave NR BS Receiver Dynamic Range (indoor hotspot scenario)
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

This contribution has provided the UL IOT simulation results for the mmWave indoor hotspot scenario per the agreed way forward, and proposed to use the 20 dB receiver dynamic range requirement as a starting point for this scenario, and further consider a more relaxed requirement to ease implementation cost and complexity while still providing sufficient protection for NR BS receiver against intercell interference from own and adjacent systems.

Discussion: 

Decision: 

The document was Noted.



R4-1703825
Proposal on mmWave NR BS Receiver Dynamic Range (dense urban scenario)
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

This contribution has provided the UL IOT simulation results for the mmWave dense urban scenario per the agreed way forward, and proposed to use the 20 dB receiver dynamic range requirement as a starting point for this scenario, and further consider a more relaxed requirement to ease implementation cost and complexity while still providing sufficient protection for NR BS receiver against intercell interference from own and adjacent systems.

Discussion: 

Decision: 

The document was Noted.

R4-1703849
Simulation results for noise floor rise on receiver dynamic range of NR BS receiver
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Source: Ericsson

Abstract: 

Simulation results for dynamic range and ICS on BS receiver with different deployment scenarios

Discussion: 

Decision: 

The document was Noted.


R4-1703040
Discussion on BS dynamic range noise rise
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Source: CATT

Discussion: 

Decision: 

The document was Noted.



R4-1703373
Discussion on receiver dynamic range of NR BS






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was Noted.

Blocking

	Blocking
	1-C-N/1-C-A
	FFS
	· For below 6GHz (and above 6GHz respectively [Note 1]):

· How to decide blocking signal modelling
· (Whether out of band RX blocking can be excluded for above 6GHz (with some exceptions)) [Note 1]

· Blocking signal modelling (frequency offset, signal level, signal bandwidth).

· (Blocking interference level reference point for above 6GHz) [Note 1]

	
	1-O
	FFS
	· For below 6GHz (and above 6GHz respectively [Note 1]):

· How to decide blocking signal modelling
· Directions of wanted signal and unwanted signal. 

· How to set OTA test
· (Whether out of band RX blocking can be excluded for above 6GHz (with some exceptions)) [Note 1]

· Blocking signal modelling (frequency offset, signal level, signal bandwidth).

· (Blocking interference level reference point for above 6GHz) [Note 1]

	
	2
	FFS
	· How to decide blocking signal modelling
· Directions of wanted signal and unwanted signal.

· How to set OTA test.

· Whether out of band RX blocking can be excluded (with some exceptions).

· Blocking signal modelling (frequency offset, signal level, signal bandwidth).

· Blocking interference level reference point.


R4-1703041
Discussion on BS in-band blocking interference level
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Source: CATT

Discussion: 

Huawei notes that the simulation gives the conducted blocking level. Since we >24 GHz look for OTA, we should extract a proper OTA requirement.
Ericsson comments on the 99.99%, this is from WCDMA originally where blocking is continuous. For NR we have beam forming, it would occur for one TTI. Targeting 99.99% is therefore very aggressive. On re-using the AAS methodology, the AAS methodology is based on a passive antenna as used below 6 GHz, would be more difficult >24 GHz. 
Huawei comments on 99.99%, is there a solid proposal? We need a decision on the value. 

Ericsson notes that in the past, it would take down the whole BS. Here it just causes a lost TTI. A concrete proposal, 1% loss could be used. 

Nokia agrees with Huawei. This is blocking, not throughput decrease. Also, this is receiver protection. Nokia is open to pick another value if operators are OK.

Ericsson notes that the blocking occurrence is for 1TTI. So 99% gives 1% occurrence of blocking means 1% loss in throughput.

Nokia disagrees, in WCDMA you could tolerate an uplink signal with noise rise. 

Ericsson notes that we must pose the right question; This is not that the receiver “blow up”, the impact is a throughput degradation. We should not over-dimension the requirement for NR.

CATT asks why a method similar to eAAS can not be used?

Huawei comments that eAAS has fixed conducted requirements and generates an OTA requirement from that. For mmWave, there is a requirement for a certain beam forming gain, so we would have fixed OTA requirements. So the methodology is not suitable for above 24 GHz.
Decision: 

The document was Noted.



R4-1703372
Discussion on blocking requirement of NR BS
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Source: ZTE Corporation

Discussion: 

Huawei thinks that the 99.99% being from more than one UE is contrary to their own simulations, which indicates that the high power case comes from a single UE. Also her the conducted power is taken from simulations an applying antenna gain, which is not the right method. The end result is however aligned.
Ericsson agreed with Huawei and notes that blocking has a low probability of occurring. The probability of both the wanted UE and blocking UE to be in this position is very unlikely.

Decision: 

The document was Noted.

R4-1703826
Proposal on mmWave NR BS Receiver In-band Blocking (urban macro scenario)
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

This contribution has provided the OTA received blocking signal power simulation results for the mmWave urban macro scenario per the agreed way forward, and proposed to use the -62 dBm OTA interfering signal power level as a starting point for the NR BS receiver in-band blocking for this scenario.

Discussion (3826, 3827, 3829): 

Nokia notes that levels are similar in the three papers (-62 dBm), all are OTA simulations.
Ericsson notes that it is good to see OTA levels. The spatial information is missing, what direction is the beam pointing – for a test, we need to make such an assumption. 

Huawei notes that this is for an Omni antenna. The results are similar to Huawei’s for the sum of UEs. Omni is useful for an OTA level from all directions. Any directional antenna, the worst case is always a single UE. The level may be artificially high, since too many UEs are contributing.

Nokia thinks beam forming gain is considered. The blocking level will depend on the parameters, it used to be 70 dB MCL, here it is the minimum distance. There is one UE having a maximum power larger than the sum.

Ericsson thinks that with an omni, so the statistics would be affected.

Huawei has minimum distance in the simulations, also extracts the power of the top three UEs. There is 2-3 UEs contributing to the maximum power. With directivity, the statistics change and the probability of more than one UE contributing disappears. To simplify, when you use a directional antenna, we should treat it as an Omni for the power levels arriving, but only treat the highest power UE.

Nokia thinks we can first agree on a single level and then the degradation and how to test it.

Ericsson would like to understand what “protecting the receiver means” before we select the level, related

Decision: 

The document was Noted.



R4-1703827
Proposal on mmWave NR BS Receiver In-band Blocking (indoor hotspot scenario)
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

This contribution has provided the OTA received blocking signal power simulation results for the mmWave indoor hotspot scenario per the agreed way forward, and proposed to use the -62 dBm OTA interfering signal power level as a starting point for the NR BS receiver in-band blocking for this scenario.

Discussion: 

Decision: 

The document was Noted.



R4-1703828
Proposal on mmWave NR BS Receiver In-band Blocking (dense urban scenario)
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Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

This contribution has provided the OTA received blocking signal power simulation results for the mmWave dense urban scenario per the agreed way forward, and proposed to use the -62 dBm OTA interfering signal power level as a starting point for the NR BS receiver in-band blocking for this scenario.

Discussion: 

Decision: 

The document was Noted.



R4-1703485
Out of band blocking requirements for NR BS above 6GHz
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Source: NEC

Abstract: 

During the last RAN4#82 meeting a WF on NR BS receiver  requirement was approved that include elements related to the blocking requirements for NR. In that WF, further investigation is suggested for the interfering signal power level and frequency range for NR BS out of band blocking requirements operating in both above and below 6GHz. 

In this contribution we discuss further these related blocking requirements with focus on NR  BS operating above 6GHz and we make proposals for applicable interfering signal type and frequency range.

Discussion: 

Ericsson notes that the level has been developed for conducted testing and a very high power device would be needed to generate it for TA testing – is that realistic? We need more fundamental discussion on what is meaningful to test.
NEC favours not to have unnecessary requirements. In Europe through RED, receiver requirements are mandatory. 

Decision: 

The document was Noted.

R4-1703886
NR Range 2 – OTA Blocking interferer definition
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Source: Huawei

Abstract: 

Discuss how to set up OTA blocking simulations and metrics

Proposal 1: The interferer direction is within the 3dB beam pattern.

Only architectures which use full RF beam forming experience the lower levels found with narrow beam widths, as these architectures also have fewer RXU’s it is not restricting implementation if the higher level found due to the element pattern is applied to these also.

Proposal 2: base the interferer level on the element pattern interferer power.

The element pattern and the omni (1UE) statistics are very similar with a small offset.

Proposal 3: The OTA interferer level is omni OTA level for the largest single interferer -2dB

The blocking interfere simulations should therefore be done by recording the power of the largest single interferer arriving at a victim BS with an omni direction (0dBi gain in all directions). The 99.99% point of the captured power levels minus 2dB can be used as the blocking interfere level.

Discussion: 

CATT asks about uncoordinated systems, this is not mentioned in the paper.
Huawei did a co-ordinated case, the paper is describing the methodology. Bot co-ordinated and uncoordinated simulations can be run.

Ericsson notes that taking the element rather than the array gives a different blocking level.

CATT notes that the worst case is with 23 dBm output power in the paper, but for a coordinated system with UL power control, this is unlikely to happen.
Nokia thinks the issue with the approach is that it is based on a single UE, which is true when only one UE is scheduled, but it may be more in real life, so this approach may not be the best. Thinks it better to use system level simulation and get the overall power level.

Huawei uses three UEs per cell, the probability of being close to you is low, so this is dealt with in the analysis. The proposal is a simple way of modelling the selectivity based on the power distribution. The simulation did not assume any worst case. In an array, the level calculated would be lower, but there would be fewer amplifiers, which should be possible to meet the same blocking level.

Decision: 

The document was Noted.



R4-1703887
NR Range 2 - Blocking simulation scenarios
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Source: Huawei

Abstract: 

Discuss scenarios for blocking simulations

Discussion: 

Decision: 

The document was Noted.




R4-1703846
Joint probability for receiver blocking
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Source: Ericsson

Abstract: 

In this contribution, we provide a methodology based on joint probability of receiver blocking where probability of both wanted signal and blocking signal above a level are considered.

Discussion: 

Huawei notes that the effect of 99% would give a lower blocking level, do we need to put that effort in to get a lower level?

Nokia is open to discuss another level, but the difference in level will not be very big. The joint probability is an interesting approach, but thinks the traditional way works. If you divide a probability with another one you can get a number larger than 1.

Ericsson notes that concerning time, changing the probability does not affect the time needed to set the requirement, we read the cdf at a different point. We have not seen a probability larger than 1 coming out. 

Nokia thinks a decision on a different probability cannot be made, the difference would be small.

Ericsson thinks that the design target should not be 0.01% link degradation, but rather 1%.

Huawei does not think we have agreed what the simulations are yet, we need to agree what simulations to run and how to derive the number

Nokia notes that we have new proposals from Huawei and Ericsson. Nokia thinks we should use the approach used for LTE. 

Ericsson thinks there is no old approach, since we have never calculated an OTA level before. Also for the level, having used 99.99% in the past is not good reason to use it now.

Nokia disagrees, reading 25.942 is derived by simulations, the same for 36.942 – it is well documented.

Ericsson notes that 25.942 and 36.942 does not have assumptions to get an OTA blocking level. For the probability level, operator views are welcome, but we also need motivation for selecting a value.

Ericsson volunteers to draft a way-forward: Capture extra assumptions needed regarding antennas, and also set assumptions for what probability level to consider.
Nokia thinks that antenna patterns do not matter.

Ericsson clarifies, the assumptions concern use of omni antenna or element, not the gain.

Decision: 

The document was Noted.



R4-1703847
Simulation results using joint probability for receiver blocking
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Source: Ericsson

Abstract: 

In this contribution, we provide a simulation results based on joint probability of receiver blocking where probability of both wanted signal and blocking signal above a level are considered.

Discussion: 

Decision: 

The document was Withdrawn.


REFSENS

	REFSENS
	1-C-N/1-C-A
	FFS
	· Sensitivity for below 6GHz.

	
	1-O
	FFS
	· Used metric (EIS or TRS)

· How to decide EIS or TRS value

· If same concept with AAS (vender declares the direction range to meet the requirement) can be reused or different concept

	
	2
	FFS
	· Same as Range 1-O.


R4-1703884
NR Range 2 - OTA min EIS
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Source: Huawei

Abstract: 

Propose OTA only sensitivity with a minimum EIS requirement (assuming a minimum antenna gain)

Discussion: 

Ericsson asks whether the EIS should be the same for Omni, 3/6 sector? 
Huawei thinks for sectorized antennas, the range needs to be greater.

Decision: 

The document was Noted.



ACS

	ACS and narrow-band blocking
	1-C-N/1-C-A
	FFS
	· How to decide interference signal modelling 

· Interference signal modelling (frequency offset, signal level, signal bandwidth)

	
	1-O
	FFS
	· How to decide interference signal modelling
· Directions of wanted signal and unwanted signal.
· Spatial considerations Interference signal modelling (frequency offset, signal level, signal bandwidth)
· Spatial averaging etc.

	
	2
	· Narrrowband blocking in the in-band frequency range will be not specified if there is no narrowband system (e.g. GSM) operation in the frequency range.
	· Same as Range 1-O.


R4-1703885
NR Range 2 -  ACLR/ACS and OTA ACS requirement
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Source: Huawei

Abstract: 

Discuss difference between TRP and directional requirements, and how to define a OTA ACS requirement

Discussion: 

Decision: 

The document was Noted.



2.
Way-Forwards assigned for NR BS RF
R4-1704354 “Way forward on BS emission mask”
Related documents:

[1] R4-1702837, "NR BS unwanted emission mask for below 6GHz" (ZTE Corporation).
[2] R4-1703094, "NR BS boundary between out-of-band and spurious domain below 6 Ghz" (Ericsson).

Discussion:

Ericsson volunteers to draft the way forward. 
Topics to cover:

· Use of UEM (band-centric) approach
· Study a large offset of the mask from the band edge than 10 MHz: Impact of BS filter, Impact on an adjacent band with e.g. LTE, Noting that the shape of the ask is a separate issue.

R4-174357 “WF on mmWave NR BS RF receiver dynamic range requirements”
Related documents:

[3] R4-1703040, "Discussion on BS dynamic range noise rise" (CATT).

[4] R4-1703373, "Discussion on receiver dynamic range of NR BS" (ZTE Corporation).

[5] R4-1703823, "Proposal on mmWave NR BS Receiver Dynamic Range (urban macro scenario)" (Nokia, Alcatel-Lucent Shanghai Bell).

[6] R4-1703824, "Proposal on mmWave NR BS Receiver Dynamic Range (indoor hotspot scenario)" (Nokia, Alcatel-Lucent Shanghai Bell).

[7] R4-1703825, "Proposal on mmWave NR BS Receiver Dynamic Range (dense urban scenario)" (Nokia, Alcatel-Lucent Shanghai Bell).

[8] R4-1703849, "Simulation results for noise floor rise on receiver dynamic range of NR BS receiver" (Ericsson).
Discussion:

Nokia volunteers to draft the way forward. 

The way forward should describe two options:

· Not having an Rx Dynamic range requirement.

· A requirement based on a 5 dB range as baseline

R4-174358 “WF on mmWave NR BS RF in-band blocking requirements”
Related documents:

[9] R4-1703041, "Discussion on BS in-band blocking interference level" (CATT).

[10] R4-1703372, "Discussion on blocking requirement of NR BS" (ZTE Corporation).

[11] R4-1703826, "Proposal on mmWave NR BS Receiver In-band Blocking (urban macro scenario)" (Nokia, Alcatel-Lucent Shanghai Bell).

[12] R4-1703827, "Proposal on mmWave NR BS Receiver In-band Blocking (indoor hotspot scenario)" (Nokia, Alcatel-Lucent Shanghai Bell).

[13] R4-1703828, "Proposal on mmWave NR BS Receiver In-band Blocking (dense urban scenario)" (Nokia, Alcatel-Lucent Shanghai Bell).
[14] R4-1703846, "Joint probability for receiver blocking" (Ericsson).
[15] R4-1703886, "NR Range 2 ? OTA Blocking interferer definition" (Huawei).

[16] R4-1703887, "NR Range 2 - Blocking simulation scenarios" (Huawei).

Discussion:

Ericsson volunteers to draft the way forward. 

Topics to cover:

· Capture the extra assumptions needed regarding antennas (omni antenna or element)

· Setting assumptions for what probability level to consider for the blocking analysis.
