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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
BS class
BS classifications are a means of providing requirements appropriate to different types of BS that are used in different deployment scenarios. BS classifications were discussed during the Study Item and it was agreed to introduce at least 2 BS classes for NR [R4-166710].

In the current specifications, a parameter known as “Minimum Coupling Loss” is used as a description of the deployment scenarios to which each BS class is intended to correspond. MCL becomes very non-descriptive for beamforming systems, and so it was agreed to instead use the minimum expected 3D distance between BS and UE for describing deployment scenarios associated with NR BS without connector. It should be noted that the use of minimum distance rather than minimum coupling loss in no way impacts the ability to re-use MSR requirements below 6GHz. [R4-1700277].

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]
For Range 1
,

· For BS having connector,
· FFS
· For BS not having connector,

·  Minimum expected distance between BS and UE in 3D for describing deployment scenarios associated with NR BS.

· The distance values are FFS.

For Range 2

· Minimum expected distance between BS and UE in 3D for describing deployment scenarios associated with NR BS.

· The distance values are FFS.


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
For a mixed numerology case: [R4-1610921]
· Start developing NR DL in-band emission and EVM core requirements for below 40 GHz with different numerologies on the same NR Carrier 

· In the first phase define two different numerologies (two different sub-blocks) within one NR carrier

· Sub-block 1 with 15kHz SCS

· Sub-block 2 with 60kHz SCS

· Sub-block BWs are FFS and will be investigated further


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 conducted requirement, 

· FFS.
· 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). This also means that NR must be able to operate with Category A emission limits and with possible additional conditions that result from the ITU-R sharing and compatibility studies.

· There may be stricter limits needed than the Category A limits for certain scenarios, but those will be covered by “additional limits”, in the same way as has always been done in similar situations for E-UTRA and UTRA. The feasibility of more stringent spurious domain emission limits is FFS.
· 
· 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
For the first phase DL and UL in-band requirements:

· Develop NR DL and UL in-band emission, EVM and in-band selectivity requirements for below 40 GHz with different numerologies on the same NR Carrier 
· In the first phase define two different numerologies within one NR carrier
· Sub-block 1 with 15kHz SCS
· Sub-block 2 with 60kHz SCS
· Sub-block BWs are FFS and will be investigated in conjunction with other related requirement definitions like EVM and in-band emissions
· Define two different sub-blocks within one NR carrier for developing the first phase DL and UL in-band requirements for supporting frequency domain multiplexing of mixed numerologies

· When developing NR DL and UL in-band emission, EVM and in-band selectivity requirements for BS and UE with mixed numerologies within one NR carrier, good spectrum usage is considered

· Define requirements in implementation agnostic way, especially in relation to guard band usage and filtering/windowing


6.3.3

BS Receiver characteristic

6.3.3.1
Reference sensitivity
<to be added later>
6.3.3.2
Dynamic range
<to be added later>
6.3.3.3
In-channel selectivity
For the BS Rx in-band selectivity requirements:

· Use LTE BS in-channel selectivity definition as reference, study further the format of both wanted and interference signals in terms of numerology configuration, RB allocation and power levels

· The uplink in-band selectivity requirement definition in single and mixed numerology case should target for sub-block edge PRB(s)

· Verify the overall performance in addition 

· Spatial aspects to be considered


6.3.3.4
ACS and narrow-band blocking
<to be added later>
6.3.3.5
Blocking
<to be added later>
6.3.3.6
Receiver spurious emissions
<to be added later>
6.3.3.7
Receiver intermodulation
<to be added later>
6.3.4

Other
6.3.4.1
Beam related NR specific requirement
<to be added later>
<Unchanged section omitted>
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