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1. Introduction

In the agreed contribution [R4-1700263] in the last January RAN4 NR AH meeting, the summary table of current SI status and RAN4 continues to discuss according to the table were agreed. We have another TP [R4-1701201] to capture the summary of agreements into TR 38.803.
This contribution proposes TP for TR38.803 to capture backgrounds and discussions how agreements were derived.

2. Text Proposal for TR 38.803
<Unchanged section omitted>
6.3
BS requirements
Editor’s note: BS RF issues and its impacts on specifications are captured such that BS classes.

6.3.1

General

6.3.1.1
Coordinate system
<covered by another TP R4-1702097 >
6.3.1.2
BS class
Definitions of NR BS classes were agreed  [R4-1702357].

NR BS classes for BS without antenna connectors are defined as indicated bellow:

· Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
· Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
· Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
NR BS classes for BS with antenna connectors are defined as indicated bellow:

· Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
· Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB
· Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to minimum coupling loss equal to 45 dB.
The following text is added together with any definition of BS classes:
· The deployment scenarios associated with and definitions of BS classes are exactly the same for BS both with and without connectors. An MCL of 70dB corresponds to a minimum distance of around 35m, 53dB to around 5m and 45dB to around 2m respectively for BS with connectors.
NR Home BS class is FFS.
For some BS class, a limit on the maximum output power is applied. For the NR specifications, it was agreed that the output power limit will be based on TRP. [R4-1610923]




· 
· 
· 
· 
· 

· 
· 
6.3.2

BS Transmitter characteristic

6.3.2.1
General

PA models are quite essential investigating the transmitter characteristics. A general overview of a few PA models as well as fully parameterized General Memory Polynomial models which capture the memory effects is described in detail in Annex A. The annex captures some models provided as a starting point for the Study Item; the use of different models during the SI or WI is not precluded. It is noted that the PA model should be applied in conjunction with appropriate RF requirements. CFR and DPD algorithms should also be considered when use the PA model for BS transmitter.

6.3.2.2
BS output power
For Range 1,
· For OTA output power accuracy requirement, 
· It was agreed to use EIRP as an accuracy requirement by following AAS agreement.

· Declaration of the range of direction to meet EIRP accuracy will follow AAS/eAAS.
· TRP needs to be declared for BS class related power limit, maximum power condition etc.
· It was confirmed that the same output power accuracy values (+/- 2.0dB and +/- 2.2 dB for conducted and OTA respectively) in existing specifications (TS 36.104 and TS 37.105) can be used in NR as well. 
For Range 2
· It was agreed to use EIRP as an accuracy requirement. 
· Declaration of the range of direction to meet EIRP accuracy will follow AAS/eAAS. 
· It is FFS whether the same EIRP accuracy equation with AAS can be reused or not.
· TRP needs to be declared for BS class related power limit, maximum power condition etc.
6.3.2.3
Output power dynamic range
<to be added later>
6.3.2.4
Transmit ON/OFF power
<to be added later>
6.3.2.5
Transmitted signal quality
6.3.2.5.1
Frequency error
<to be added later>
6.3.2.5.2
EVM
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· 
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 Refer section 6.1.4.
6.3.2.5.3
TAE
<to be added later>
6.3.2.5.4
DL RS power
<to be added later>
6.3.2.6
Unwanted emission
6.3.2.6.1
Occupied bandwidth
<to be added later>
6.3.2.6.2
ACLR
For Range 1,

· For OTA requirement, 
· It was agreed that the ACLR shall be based on TRP of the signal in the wanted channel and TRP of the signal in the adjacent channel.
· For conformance testing, TRP will be measured on a finite grid that may be optimised to provide the needed accuracy in estimating TRP whilst not causing undue measurement time.
For Range 2

· It was agreed that the ACLR shall be based on TRP of the signal in the wanted channel and TRP of the signal in the adjacent channel.
· For conformance testing, TRP will be measured on a finite grid that may be optimised to provide the needed accuracy in estimating TRP whilst not causing undue measurement time.
Note: BS ACLR was analysed in the context of the response to ITU-R on parameters for the 24-86GHz range. Details of the ITU-R analysis and ACLR values are provided in chapter 11. An ACLR requirement for the 3GPP specification should be decided in the WI.

6.3.2.6.3
Mask
For Range 1,

· The operating band unwanted emissions are a set of absolute power levels which emissions from the BS must not exceed. They are defined by a frequency offset, measurement bandwidths and an absolute power level.

· The absolute power level may be a fixed value in dBm or may be calculated based on the power of the wanted signal and the frequency offset.

· 
· 
· For OTA requirement,
· the requirement is derived using a similar method but rather than the sum of the conducted power it is based on TRP.
For Range 2

· TRP will be used for a metric for the absolute limits.
· The FCC limit for mm wave and ACLR for the co-existence studies [ref] is to be considered the starting point. 
· A 1MHz measurement bandwidth will be applied to all frequency offsets.
Note: BS SEM for range 2 was analysed in the context of the response to ITU-R on parameters for the 24-86GHz range. Details of the ITU-R analysis and SEM values are provided in chapter 11. An SEM requirement for the 3GPP specification should be decided in the WI.

6.3.2.6.4
TX spurious emissions
For Range 1,

· Both Category A and Category B emission limits should be defined to align with regional requirements. 
· For Conducted,
· Resolution bandwidth, lower frequency limit and upper frequency limit were agreed to be aligned with non-AAS specifications (TS 36.104, TS 37.104) and ITU-R recommendation SM.329.
· For OTA,
· Resolution bandwidth, lower frequency limit and upper frequency limit were agreed to be aligned with AAS specification (TS 37.105) and ITU-R recommendation SM.329.
· TRP is used as a metric to be equivalent with existing conducted requirement.
Note: The boundary between spurious and operating band unwanted emissions may need further study for wide bands and bandwidths.
For Range 2

· Spurious emission limits will be aligned with ITU-R SM.329 [4]. Category A limit is aligned with the U.S. regulation in the telecommunications area set by FCC Title 47 [11]. Category A limits are globally applicable, while the lower Category B limits are used in Europe (ITU region 1) and some additional countries. Category A limits are applied in a substantial part of the world (ITU Regions 2 and 3). 
· 
· 
· TRP is used as a metric to be equivalent with existing conducted requirement and to be aligned with FCC regulation.
· Resolution bandwidth, lower frequency limit and upper frequency limit were agreed to be aligned with ITU-R recommendation SM.329.
· The upper carrier frequency with which the 2nd harmonic can be measured is FFS.
Note: The boundary between spurious and operating band unwanted emissions will need further study and agreement during the WI.
6.3.2.7
TX IM
<to be added later>
6.3.2.8
In-band emission
Refer section 6.1.4.
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6.3.3

BS Receiver characteristic

6.3.3.1
Reference sensitivity
<to be added later>
6.3.3.2
Dynamic range
The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. The receiver shall fulfill the specified throughput loss requirement for one specific measurement channel of wanted signal in the presence of an AWGN interfering signal in the same reception frequency channel. Therefore for NR BS, the dynamic range requirement should be further investigated considering the channel bandwidth, noise figure, noise floor rise, physical layer design.
For the simulation evaluation of the noise floor rise for dynamic range requirement;
For Range 2
· 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.


6.3.3.3
In-channel selectivity
Refer section 6.1.4.


· 
· 
· 
· 

6.3.3.4
ACS and narrow-band blocking
For Range 2
Narrrowband blocking in the in-band frequency range will be not specified if there is no narrowband system (e.g. GSM ) operation in that frequency range.

6.3.3.5
Blocking
The blocking performance requirement is specified as a measure of the receiver capability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer. The wanted signal should be depend on this physical layer design and corresponding performance degradation, therefore it could be investigated once physical layer design is finalized. 
For the simulation evaluation of the power level interfering signal of in-band blocking;
For Range 2
· Derive a methodology for deriving a OTA interferer and wanted signal level rather than a conducted interferer level

· If possible reuse the existing simulation assumptions of WP5D coexistence study captured in the TR 38.803 with slight modification for preliminary study
· Other options are not precluded in the future.
Statistical method: 

· Discuss and agree on what blocker and wanted signal probabilities to use in the simulations
To further check the interfering signal power level and frequency range of out of band blocking instead of reusing directly as E-UTRA BS for both above 24GHz and below 6GHz. In the absence of guidance on frequency range for out of band blocking requirements for NR, to further check if the proposal to adopt the range from 30 MHz to 26GHz for frequency bands above 6 GHz up to 13GHz and 30MHz to 2nd harmonic for above 13 GHz bands is acceptable or to consider alternative proposal. 

6.3.3.6
Receiver spurious emissions
<to be added later>
6.3.3.7
Receiver intermodulation
The intermodulation requirement should be investigated considering the joint probability of interfering signals. The wanted signal should be depend on this physical layer design and corresponding performance degradation, therefore it could be investigated once physical layer design is finalized. And power level of interfering signals could potentially be derived according to the system level simulation.
For Range 2
· Narrowband intermodulation in the in-band frequency range will be not specified if there is no narrowband system (e.g. GSM ) operation in that frequency range.

6.3.4

Other
6.3.4.1
Beam related NR specific requirement
For Range 2

· For OTA requirement, 
· It was proposed the necessity beam related NR specific requirement. Following six potential candidate requirements are proposed in the SI phase.

· "Guarantee of several fluctuation(Beam stability)” by R4-1700173

· "EIRP envelope curve” by R4-1700173

· "Beam steering speed” by R4-1700173
· "SLSR(Side lobe suppression ratio) by R4-1610576

· "FBR(Front-back-ratio)” by R4-1700161
· "multi-beam signal quality and spatial selectivity for spatial requirements” by R4-1700221
· In order to decide if any new requirement is required,
· it will be needed to solve and/or mitigate Cons of potential candidate requirement in early WI phase.
· Any solutions to overcome Cons whose possibility is not clear.
· Any solutions to minimize Cons which have negative impact on testability such as the number of test.
· Any advantages, motivation and demand for the introduction of the requirements even with the Cons.
· it will be required to clarify some aspects (e.g., Target frequency, concern to be solved by the requirement, necessary to be specify in 3GPP standard, testability, BS type to which requirement is applied, or requirement type (RF, RRM, demod or new one) ).


<Unchanged section omitted>
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�The definitions of Range 1 and 2 were already covered by another TP (R4-1701201).


�What is to be studied here ?  For OTA and conducted requirements below 6 we may need to change the spurious boundary for larger bandwidths as highlighted in our paper (That at least needs further study)





