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1. Background
Setting the specification structure is an important point early in the WI phase for NR. The WID [1] identifies a new specification TS 38.104 for “NR; Base Station (BS) radio transmission and reception”. 

This contribution discusses opti0on for the structure of TS 38.104. A proposed skeleton for TS 38.10 is presented for approval in [2].
2. Discussion

For the BS specification TS 38.104, there was one proposal presented in [3] at RAN4#82bis where the structure on a high level was in principle based on the LTE specification TS 36.104 [4]. Several important discussion points regarding the possible specification structure were raised in connection with the paper,

Previous BS specifications for LTE BS [4] or MSR BS [5] basically have two sets of main clauses:

· General clauses 1-5: The first three are mandatory from the skeleton, while clause 4-5 provides general information about the operating bands, relation to other specifications, applicability of requirements, etc.

· Requirement clauses 6-8: These contain the Tx and Rx RF requirements, plus the performance requirements.
With the introduction of mmWave bands and the need for requirements expressed as radiated limits (Over-the-Air), the requirement clauses may need to be re-organized. There are basically two main options to consider:

Option A) LTE/MSR-like structure 

This option uses the structure of TS 36.104 [4] and TS 37.104 [5]. It has one main clause each for Tx, Rx and performance. There would be one subclauses for each requirement under the main clauses, which would in its turn have subclauses for conducted and radiated requirements. The proposal in [3] was based on this structure.

6.  Transmitter characteristics
7. Receiver characteristics

8. Performance requirements

Option B) AAS-like structure 

This option uses the structure of TS  TS 37.105 [6]. It has separate main clauses for conducted and radiated requirements for Tx, Rx and performance. There would still be one subclauses for each requirement, covering all relevant frequency ranges.

6. Conducted transmitter characteristics

7. Conducted receiver characteristics

8. Conducted performance requirements

9. Radiated transmitter characteristics
10. Radiated receiver characteristics
11. Radiated performance requirements
Option A has the advantage of keeping any synergy of limits within requirements by keeping all aspects of a specific RF characteristic within the same clause, whether defined as a conducted or radiated limit. It thus aligns with the LTE and MSR specifications, while still being able to handle conducted, OTA and “hybrid” requirement sets. 
Option B separates the conducted and radiated limits into different main clauses. This has the advantage of aligning with the AAS specification, which will serve as a baseline for many requirements, in particular for mmWave bands, but also for bands below 6 GHz. The separation also prepares for a “split” between conducted and radiated conformance testing in 38.141, which will most likely be the most suitable way of organizing that document. It is expected that the conformance specification will have high complexity and will need to be split in two parts (38.141-1 and 38.141-2), with one part covering conducted testing and one covering radiated (OTA) testing.

For this reason, Option B looks like the most advantageous way of organizing the specification. The proposed skeleton in [2] is based in this principle.
For Clauses 1-5, is proposed to use a structure similar to the MSR and AAS specs:

· Clause 1-3 are the mandatory clauses for Scope, References and Definitions/Symbols/Abbreviations.

· Clause 4 would contain all the general parts, except for the applicability. This includes relationships with other specifications, BS classes, regional requirements, operating bands and bandwidths, etc. Some of this information is common with the UE specification, such as bands and band combinations.
· Clause 5 would define the applicability of the requirements in clauses 6-11. There will be different types of NR base stations for which different requirement sets will be relevant. For this reason, tables mapping these sets to the different requirements will be needed. A draft proposal for mapping tables is presented in [7] and the concept is also under discussion for the AAS RF core base station specification in TS 37.105.
An outline of the proposed structure based on Option B and is presented in the Annex. It is based on the existing clauses in LTE/MSR/AAS specifications. Some clauses are put in brackets since they may not be needed: 

· 4.6-4.7: The structure should be prepared for requirements in non-contiguous spectrum and multi-band operation, but it is not part of the Rel-15 WI.

· 9.7: It is shown in [8] that Tx intermodulation is not needed as a requirement due to the higher isolation provided in mmWave bands. There will thus be no need for an OTA requirement.

· 9.7: It is shown in [9] that Rx dynamic range intermodulation is not needed as a requirement due to the limited noise rise in mmWave bands. There will thus be no need for an OTA requirement. For consistent numbering, the clause could be made “Void” once this is agreed.

There will also be a need for Annexes in TS 38.104, but these are not explicitly outlined here.
3. Proposed structure of TS 38.104
The structure is outlined in detail in the Annex and a full skeleton for TS 38.104 is proposed in [2] for approval.
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ANNEX: Draft outline of TS 38.104

The full skeleton is presented in [2].

1
Scope

2
References

3
Definitions, symbols and abbreviations

4
General


4.1
Relationship with other core specifications

4.2
Relationship between minimum requirements and test requirements

4.3
Conducted and radiated requirement reference points

4.2
Base station classes


4.3
Regional requirements

4.4
Operating bands, supported bandwidths and numerologies

4.5
Channel arrangement and numbering


[4.6
Requirements for contiguous and non-contiguous spectrum]

[4.7
Requirements for BS capable of multi-band operation]

5
Applicability of requirements

6
Conducted transmitter characteristics

6.1
General

6.2
Base station output power

6.3
Output power dynamics

6.4
Transmit ON/OFF power

6.5
Transmitted signal quality

6.6
Unwanted emissions

6.6.1
General

6.6.2
Occupied bandwidth


6.6.3
Adjacent Channel Leakage Power Ratio (ACLR) 

6.6.4
Operating band unwanted emissions


6.6.5
Transmitter spurious emissions

6.7
Transmitter intermodulation

 7
Receiver characteristics


7.1
General


7.2
Reference sensitivity level

7.3
Dynamic range

7.4
In-band selectivity and blocking

7.5
Out-of-band blocking


7.6
Receiver spurious emissions

7.7
Receiver intermodulation

7.8
In-channel selectivity

8
Performance requirements

9
Radiated transmitter characteristics

9.1
General

9.2
OTA Base station output power

9.3
OTA Output power dynamics

9.4
OTA Transmit ON/OFF power

9.5
OTA Transmitted signal quality

9.6
OTA Unwanted emissions

9.6.1
General

9.6.2
OTA Occupied bandwidth


9.6.3
OTA Adjacent Channel Leakage Power Ratio (ACLR) 

9.6.4
OTA Operating band unwanted emissions


9.6.5
OTA Transmitter spurious emissions

[9.7
OTA Transmitter intermodulation]

10
Radiated receiver characteristics


10.1
General


10.2
OTA Reference sensitivity level

[10.3
OTA Dynamic range]
10.4
OTA In-band selectivity and blocking

10.5
OTA Out-of-band blocking


10.6
OTA Receiver spurious emissions

10.7
OTA Receiver intermodulation

10.8
OTA In-channel selectivity

11
Radiated performance requirements
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