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Introduction

An ad hoc meeting on NR BS RF was held Wednesday evening 19.25 – 21.45.
The following companies and organizations were present: Ericsson, Nokia, DoCoMo, CMCC, ZTE, NEC, Huawei, Samsung, Vodafone, KDDI, CATT, Mitsubishi, Sumitomo, Qualcomm, China Telecom, Softbank, Kathrein.
Agenda
1. Spec structure and skeleton (10.5.1)

2. Receiver dynamic range (10.5.4.1)
3. Blocking requirements (10.5.4.2)
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1. 
Spec structure and skeleton (10.5.1)

 R4-1704618
NR BS RF specifications structure






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

Two options for specification structure are discussed, one based on the LTE&MSR BS specs and one based on the AAS BS spec.

Discussion: 

Ad hoc:

Huawei comments that for 9.2 and 10.3 are actual dual requirements, since there is both radiated output power plus a second output power for classification (based on conducted). Would be easier with respect AAS 
Ericsson propose that these two can be merged, since we do not have legacy.

Kathrein proposes to divide into conducted and OTA. 

Ericsson thinks we should support all sets in AAS. Also, since we do not have the legacy we can keep it one clause.

Conclusion: Either division into 9.2./9.3 or 9.2.1/9.2.2. 
How to number BS power in chapter 9 is for Further off-line discussion.
Huawei notes that for some requirement, there may be differences fundamentally beween range 1 and 2.

The chair notes that early decisions would be needed on how to separate range 1 and 2.

Nokia would like to not have the approach with heavy referencing, today three specs are needed to define each requirement.

Decision: 

The document was Noted.
R4-1705634
NR BS Specification structure






  CR-  rev  Cat:  () v





Source: Huawei

Abstract: 

Our view on the TS structure

Discussion: 

Decision: 

The document was Noted.
R4-1704619
TS 38.104 v0.0.1 NR Base Station (BS) radio transmission and reception (Skeleton)





38.104
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

Abstract: 

Proposed skeleton for the NR BS RF specification.

Discussion: 

Decision: 

The document was revised to R4-1705298, R4-1705332.



R4-1705298
TS 38.104 v0.0.1 NR Base Station (BS) radio transmission and reception (Skeleton)





38.104
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Ericsson

(Replaces R4-1704619)

Abstract: 

Proposed skeleton for the NR BS RF specification.

Discussion: 

Decision: 

The document was withdrawn.

R4-1705332
TS 38.104 v0.0.2 NR Base Station (BS) radio transmission and reception (Skeleton)





38.104
  CR-  rev  Cat:  (Rel-15) v0.0.2





Source: Ericsson

(Replaces R4-1704619)

Abstract: 

Proposed skeleton for the NR BS RF specification.

Discussion: 

Ad hoc notes:

It was noted that Tx IM and Rx dynamic range will be needed for Range 1. Brackets should be removed.

Annex will be added as needed, using similar structure as in previous BS RF specs.

DoCoMo notes that 4.2 and 4.3 are duplicated, this should be corrected. Also bands and arrangement should be in chapter 5.

AGREED to swap bands and arrangement with applicability chapter.
Multi-band and non-contiguous spectrum will be kept in the skeleton – could possibly be removed later.
Clause 7 should be corrected to “Conducted Rx characteristics”

The document will be revised.
Decision: 

The document was Return to.
R4-1704540
Target specs for NR BS






  CR-  rev  Cat:  (Rel-15) v





Source: NTT DOCOMO, INC.

Discussion: 

NTT DoCoMo: 37 series will be added in the WID after we complete the 38 seriese and time allows. 

Ericsson: operators are encourage to provide the input on the needs of MSR spec. 

Huawei: we shall consider the 37 seriese if time allowed. 

NTT DoCoMo: 

Ad hoc notes:

T-mobile thinks MSR spec will be needed, uncertain when.

Ericsson view that this should be considered in Rel-15 time frame, timing TBD. Depends on operator demand.

DoComo notes that operator demands must be considered, but also a realistic work plan.

NOTED that this can be shortly brought up again in plenary.

Decision: 

The document was Noted.



R4-1704858
Draft applicability table for TS 38.104






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

This intension with this contribution is to stimulate the discussion on how to create the requirement applicability table for TS 38.104.

Discussion: 

Huawei: In AAS, we have defianation of hybrid AAS and OTA AAS which can be considered in NR. We could consider the non-AAS BS as a specific hybrid AAS. 

Kathrein: concerns on the definition of hybrid AAS. We can have hybrid test no hybrid BS. 

NTT DoCoMo: on mmwave BS, it is too early to conclude Tx IM  are not defined. We can further discuss the wording. 


Ericsson: the intension is not preclude any requirements. We need to find the appropriated terminology. 

NEC: The type of BS does not covered all the discussions. 

Decision: 

The document was Noted.
R4-1705295
TS skeleton for 38.141 v0.0.1





38.141
  CR-  rev  Cat:  (Rel-15) v0.0.1





Source: Huawei, HiSilicon

Discussion: 

Decision: 

The document was Return to.
Ad hoc notes:

Noted that the 38.141 skeleton should be approved after 38.104, possibly at the next meeting.

The38.141 draft will be updated to reflect changes in 38.104 skeleton. 

EMC specification 38.113
DoCoMo notes that the EMC spec 38.113 is in the WID. There is however no editor assigned.

Huawei notes that for range 1, it can be “copied” from existing EMC specs. Range 2 is ffs.

Huawei notes that for eAAS, spurious emissions is tested with EMC, i.e. they are tested together.

2.
Receiver dynamic range (10.5.4.1)

R4-1704930
Discussion on NR BS dynamic range






  CR-  rev  Cat:  (Rel-15) v





Source: CATT

Discussion: 

Decision: 

The document was not treated.



R4-1705097
Simulation results for receiver dynamic range of NR BS receiver with different deployment scenarios






  CR-  rev  Cat:  (Rel-15) v





Source: Ericsson

Abstract: 

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

Proposal: There is no need to specify dynamic range requirement for NR BS.

Discussion: 

Ad hoc notes:

CATT agrees with the proposal. Asks whether 50% or 99% should be considered. 
Ericsson thinks it does not make any difference for the conclusions.

DoCoMo asks which factor is the most important for the result difference between E-UTRA and NR.

Ericsson comments that the path loss is much higher, plus there is beam forming in general not pointing at Tx in other cells.

Huawei thinks in equation 4, it should not depend on CS only NF.
Ericsson thinks it would not make a difference in the conclusions

ZTE thinks it is better to check the noise floor nice per transceiver unit.

Ericsson comments that with digital beam forming, it would not make a major difference.

Decision: 

The document was not treated.



R4-1705290
BS receiver dynamic range for mmWave bands






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Ad hoc notes:

Ericsson agrees that we need to select a percentile, but even with the 99%, simulations show only 5 dB IoT.
Huawei agrees that even with 99%, the value is small – contribution shows 5 dB dynamic range, but intention is not to have a requirement. 
Decision: 

The document was not treated.



R4-1705430
Proposal on mmWave NR BS Receiver Dynamic Range






  CR-  rev  Cat:  () v





Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

This contribution provides a proposal to specify the mmWave NR BS receiver dynamic range requirement in the RAN4 specifications per the agreed way forward.

Discussion: 

Ad hoc notes:

Ericsson thinks that for 95%, it looks like 5 dB Iot, for 99% it could be larger.
Nokia responds that 15 dB is needed to be below 0.1 dB noise rise, this is taken from 36.804. A requirement could be derived with 15 dB as a base, but Nokia is also OK not to have a requirement.
DoCoMo notes that the paper follow the 36.804 assumptions, but proposes not to have the requirement.

Ericsson notes that this could be captured in the way-forward to be drafted on NR range 2 receiver requirements. 
DoCoMo wants to discuss further off-line.

Conclusion: For further off-line discussions whether Rx Dynamic Range can be removed.
Decision: 

The document was not treated.

R4-1705339
Discussion on dynamic range requirement of mmWave NR BS in dense urban scenario






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was not treated.



R4-1705344
Discussion on dynamic range requirement of mmWave NR BS in hotspot scenario






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was not treated.



R4-1705372
Discussion on receiver dynamic range of mmWave NR BS in Urban Macro scenario






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was not treated.

R4-1705345
Discussion on dynamic range requirement of mmWave NR BS in hotspot scenario






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1705348
Discussion on receiver dynamic range of mmWave NR BS in Urban Macro scenario






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1705349
Discussion on receiver dynamic range of mmWave NR BS in Urban Macro scenario






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1705371
Discussion on receiver dynamic range of mmWave NR BS in Urban Macro scenario






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.



3.
Blocking requirements (10.5.4.2)

R4-1705094
Joint probability for receiver blocking for NR BS






  CR-  rev  Cat:  (Rel-15) v





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: 

Decision: 

The document was not treated.



R4-1705095
Simulation results using joint probability for receiver blocking






  CR-  rev  Cat:  (Rel-15) v





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: 

Ad hoc notes:

Nokia does not see a need to use the formula for P3, only to agree on the level.

Decision: 

The document was not treated.


R4-1705431
Proposal on mmWave NR BS Receiver In-band Blocking






  CR-  rev  Cat:  () v





Source: Nokia, Alcatel-Lucent Shanghai Bell

Abstract: 

This contribution provides a proposal to specify the mmWave NR BS receiver in-band blocking requirement in the RAN4 specifications per the agreed way forward.

Discussion: 

Ad hoc notes:

Ericsson wants the blocking requirement to be reasonable, it should not cover up to very improbable scenarios and not be over-specified. Nokia curves correspond to 99.9%. In general with a single OTA level, we would have different blocking requirements for analog and digital beam forming.
Nokia asks if Ericsson is asking for different blocking levels for different scenarios/implementation.

Huawei notes that we do not have an agreed scenario yet – should we agree on a common methodology?

Decision: 

The document was not treated.


R4-1705291
BS in-band blocking requirement for mmWave bands






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Abstract: 

This contribution is for approval.

Discussion: 

Decision: 

The document was not treated.



R4-1705326
Discussion on blocking requirement of mmWave NR BS in dense urban scenario






  CR-  rev  Cat:  (Rel-14) v





Source: ZTE Corporation

Discussion: 

Ad hoc notes:

Ericsson thinks that 99.99% is over-dimensioning the requirement. Also the method of adding the array element gain may lead to too stringent tests.
Huawei thinks the proposal could be an upper limit for the requirement, 99% could be another option for lower limit (-80 dBm).

Nokia notes that the simulations that are common and based on ITU-R assumptions are similar. Does not think that a common %-level can be agreed.

Ericsson  notes that simulations are also at different reference points, so we are comparing different leels and different reference points.

Nokia thinks the range of numbers proposed is not that big, from -66 to -72 dBm. 

Ericsson disagrees with -68 dB because of the 99.99% and -66 dBm because of antenna gain etc. We have to justify the number we use. Ericsson would propose that the reference point, the percentile and the ACS should be agreed.

There will be an off-line discussion to be lead by Ericsson, to draft a WF to narrow down assumptions for blocking.
Decision: 

The document was not treated.



R4-1705333
Discussion on blocking requirement of mmWave NR BS in hotspot scenario






  CR-  rev  Cat:  () v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was not treated.

R4-1705334
Discussion on blocking requirement of mmWave NR BS in Urban Macro scenario
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Source: ZTE Corporation

Discussion: 

Ad hoc notes:

Ericsson notes that if the blocking level is less stringent than the ACS, it need not be tested.
Decision: 

The document was not treated.

R4-1705327
Discussion on blocking requirement of mmWave NR BS in dense urban scenario






  CR-  rev  Cat:  (Rel-14) v





Source: ZTE Corporation

Discussion: 

Decision: 

The document was not treated.



R4-1705336
Discussion on blocking requirement of mmWave NR BS in Urban Macro scenario
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Source: ZTE Corporation

Discussion: 

Decision: 

The document was withdrawn.



