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1 Introduction
In RAN4#80 the performance work for the REL13 AAS WI was concluded and the conformance technical specifications and the technical report were approved at RAN#73.

The core technical specification (TS 37.105) has been release for some time now and we are starting to see CR’s submitted to both correct and improve these text and also to bring in new features/bands which have already been introduced in the non-AAS specifications and need to be introduced in the AAS specifications.
There have been a number of big features introduced recently in non-AAS which including, NB-IoT and LAA.

This contribution discussed what needs to be done to bring the AAS specifications up to date with these features and any new bands.

2 Discussion

The AAS specification is somewhat unique in that it is a single specification which covers MSR and 3 separate single RAT requirements:

· 37.104

- Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
· 36.104
-
Evolved Universal Terrestrial Radio Access (E-UTRA) Base Station (BS) radio transmission and reception

· 25.104
-
UTRA Base Station (BS) radio transmission and reception (FDD)
· 25.105
-
UTRA Base Station (BS) radio transmission and reception (TDD)
To avoid the AAS specification becoming to large the approach has been taken to use referencing to these requirements where possible. 

Referencing is not always straight forward as the AAS has a different architecture, so the point at which requirements apply or the descriptive texts in the non-AAS requirements are not suitable, so whilst in most cases the numbers are the same the explanatory test is not. This is handled in 2 ways:

1. Where the requirement is suitable then this is referenced by its sub-clause

2. Where the text or the requirement is not suitable the text is copied and modified.

Due to the drafting rules [1] when using specific referencing i.e. making a reference to specific sub-clause in another document that reference must be versioned i.e. identified by date of publication, edition number, version number, etc.

Currently in 37.105 the non-AAS requirements are referenced to release 12.
· 37.104

v12.8.0

· 36.104
-
v12.9.0

· 25.104
-
v12.6.0

· 25.105
-
v12.1.0

It would be preferable at this stage to update the reference to the latest release 13 versions of the non-AAS specifications.

2.1 Updating references

The specific references to non-AAS specifications are used many times in the documents, hence we should not update reference document versions to update a change on a single requirement e.g. blocking frequency bands, without checking all the other requirements where the reference is used.

It is also important that at the same time changes if the referenced document which refer to new features e.g. NB-IoT are dealt with fully in the AAS specifications. Definitions, scope, architectures etc may all need updating to be in line with these new features. Also requirements which have been dealt with by copying text (rather than referencing) also need to be updated to also include all the new features/bands.
2.2 Example  changes in 36.104
It is not the intention of this discussion document to list all the updates needed in all the specification references, however as way of example (and as a start) the changes in 36.104 have been investigated.

36.104 version 13.4.0, one of the major changes is the introduction of NB-IoT, this is reflected in the scope of the specification being changed: 
the scope has been changed to include NB-IoT

The present document establishes the minimum RF characteristics and minimum performance requirements of E-UTRA, E-UTRA with NB-IoT or NB-IoT Base Station (BS). 

This has added effectively 2 new BS types to the specification E-UTRA (Single RAT) plus NB-IoT and NB-IoT only. 

Do we need to add new BS types to the AAS BS scope?
Each section in 37.105 has been listed in the table below and the impact of updating the references to v13.4.0 has been listed. Where the requirement is not done by reference or ‘stand alone’ in 37.105 but the original non-AAS requirement has been updated, this has also been highlighted.

The table is not complete but shows the level of checking which is required before the references can be updated.

	Section
	Title
	Ref
	subclause
	Change

	1
	Scope
	 
	 
	Do we need to add new BS types to the AAS BS scope?

	2
	References
	 
	 
	 

	3
	Definitions, symbols and abbreviations
	 
	 
	 

	3.1
	Definitions
	 
	 
	Various new definitions have been added for NB-IoT
These will need to be added to 37.105

	3.2
	Symbols
	 
	 
	 

	3.3
	Abbreviations
	 
	 
	 

	4
	General
	 
	 
	 

	4.1
	Relationship between the AAS BS specification and non‑AAS BS single RAT & MSR specifications
	 
	 
	 

	4.2
	Relationship between minimum requirements and test requirements
	 
	 
	 

	4.3
	Conducted and radiated requirement reference points
	 
	 
	 

	4.4
	Base station classes for AAS BS
	 
	 
	 

	4.5
	Regional Requirements
	 
	 
	 

	4.6
	Operating Bands and Band Categories
	 
	 
	New bands have been added 45,46,65,66,67 and 68 
Covered by specific reference to 37.104 – so when reference version is updated new bands will be included

	4.7
	Channel arrangements
	 
	 
	 

	4.8
	Requirements for contiguous and non-contiguous spectrum
	 
	 
	 

	4.9
	Requirements for AAS BS capable of operation in multiple operating bands
	 
	 
	 

	5
	Applicability of Requirements
	 
	 
	 

	5.1
	General
	 
	 
	 

	5.2
	Band category 1 (BC1)and band category 2 (BC2)
	 
	 
	 

	5.3
	Band category 3 (BC3)
	 
	 
	 

	6
	Conducted transmitter characteristics
	 
	 
	 

	6.1
	General
	 
	 
	 

	6.2
	Base station output power
	 
	 
	 

	6.2.1
	General
	 
	 
	 

	6.2.2
	Maximum output power
	 
	 
	This is done by stand alone text in 37.105, new NB-IoT text is needed.
Additional regional requirement done by reference - no changes

	6.2.3
	UTRA FDD primary CPICH power
	 
	 
	NA

	6.2.4
	UTRA TDD primary CCPCH power
	 
	 
	NA

	6.2.5
	UTRA FDD additional CPICH power for MIMO mode
	 
	 
	NA

	6.2.6
	E-UTRA DL RS power
	 
	 
	Stand alone text (no references)
NB-IoT requirements need adding

	6.3
	Output power dynamics
	 
	 
	 

	6.3.1
	General
	 
	 
	 

	6.3.2
	UTRA Inner loop power control in the downlink
	 
	 
	NA

	6.3.3
	Power control dynamic range
	 
	 
	NA

	6.3.4
	Total power dynamic range
	 
	 
	 

	6.3.4.1
	General
	 
	 
	 

	6.3.4.2
	Minimum requirement for MSR operation
	x
	6.3.2.1
	none

	6.3.4.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.3.4.4
	Minimum requirement for single RAT E-UTRA operation
	x
	6.3.2.1
	none

	6.3.5
	IPDL time mask
	 
	 
	NA

	6.3.6
	RE Power control dynamic range
	 
	 
	 

	6.3.6.1
	General
	 
	 
	 

	6.3.6.2
	Minimum requirement for MSR operation
	x
	6.3.1.1
	none

	6.3.6.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.3.6.4
	Minimum requirement for single RAT E-UTRA operation
	x
	6.3.1.1
	none

	6.4
	Transmit ON/OFF power
	 
	 
	This is done by stand alone text in 37.105.
No changes are needed.

	6.5
	Transmitted signal quality
	 
	 
	The requirement is reference and has not changed - general section and text are stand alone in 37.105 and need NB-IoT information added.

	6.5.1
	General
	 
	 
	 

	6.5.2
	Frequency Error
	 
	 
	 

	6.5.2.1
	General
	 
	 
	 

	6.5.2.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.5.2.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.5.2.4
	Minimum requirement for single RAT E-UTRA operation
	x
	6.5.1.1
	none

	6.5.3
	Time alignment error
	 
	 
	 

	6.5.3.1
	General
	 
	 
	 

	6.5.3.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.5.3.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.5.3.4
	Minimum requirement for single RAT E-UTRA operation
	x
	6.5.3.1
	13.4.0 includes NB-IOT requirements in this section

	6.5.4
	Modulation quality
	 
	 
	 

	6.5.4.1
	General
	 
	 
	 

	6.5.4.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.5.4.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.5.4.4
	Minimum requirement for single RAT E-UTRA operation
	x
	6.5.2
	13.4.0 includes NB-IOT requirements in this section

	6.5.5
	Transmit pulse shape filter
	 
	 
	 

	6.5.5.1
	General
	 
	 
	 

	6.5.5.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.5.5.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.5.5.4
	Minimum requirement for single RAT E-UTRA operation
	 
	 
	 

	6.6
	Unwanted Emissions
	 
	 
	 

	6.6.1
	General
	 
	 
	 

	6.6.2
	Occupied bandwidth
	 
	 
	 

	6.6.2.1
	General
	 
	 
	 

	6.6.2.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.6.2.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.6.2.4
	Minimum requirement for single RAT E-UTRA operation
	x
	6.6.1
	13.4.0 includes NB-IOT requirements in this section

	6.6.3
	Adjacent Channel Leakage power Ratio
	 
	 
	 

	6.6.3.1
	General
	 
	 
	 

	6.6.3.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.6.3.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.6.3.4
	Minimum requirement for single RAT E-UTRA operation
	x
	6.6.2.1, 6.6.2.2
	13.4.0 includes NB-IOT requirements in this section
+ new tables for B46

	6.6.4
	Spectrum emission mask
	 
	 
	 

	6.6.4.1
	General
	 
	 
	 

	6.6.4.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.6.4.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.6.4.3.1
	General
	 
	 
	 

	6.6.4.3.2
	Basic limits for single RAT UTRA FDD operation
	 
	 
	 

	6.6.4.3.3
	Basic limits for single RAT UTRA TDD, 1,28Mcps option operation
	 
	 
	 

	6.6.5
	Operating band unwanted emission
	 
	 
	This section is not referenced but needs updating to be same as 13.4.0 to include B46 and NB-IOT

	6.6.5.1
	General
	 
	 
	 

	6.6.5.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.6.5.2.1
	General
	 
	 
	 

	6.6.5.2.2
	Basic limits for Band Categories 1 and 3
	 
	 
	 

	6.6.5.2.3
	Basic limit for Band Category 2
	 
	 
	 

	6.6.5.2.4
	Additional requirements
	 
	 
	 

	The MSR operating band unwanted emission basic limits for additional requirements are the same as the basic limits specified in 3GPP TS 37.104 [9], subclause 6.6.2.4.6.6.5.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.6.5.4
	Minimum requirement for single RAT E-UTRA operation
	 
	 
	 

	6.6.5.4.1
	General
	 
	 
	 

	6.6.5.4.2 Basic limits for Wide Area BS (Category A)
	57
	 
	 
	 

	6.6.5.4.3
	Basic limits for Wide Area BS (Category B)
	 
	 
	 

	6.6.5.4.3.1
	General
	 
	 
	 

	6.6.5.4.3.2
	Category B requirements (Option 1)
	 
	 
	 

	6.6.5.4.3.3
	Category B (Option 2)
	 
	 
	 

	6.6.5.4.4
	Basic limits for Local Area BS (Category A and B)
	 
	 
	 

	6.6.5.4.5
	Basic limits for Medium Range BS (Category A and B)
	 
	 
	 

	6.6.5.4.6
	Basic limits for Local Area and Medium Range BS in Band 46 (Category A and B)
	 
	 
	 

	6.6.5.4.7
	Additional requirements
	 
	 
	 

	6.6.6
	Spurious emission
	 
	 
	 

	6.6.6.1
	General
	 
	 
	 

	6.6.6.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.6.6.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.6.6.4
	Minimum requirement for single RAT E-UTRA operation
	x
	6.6.4.1 to 6.6.4.4
	new bands added to tables (45, 46, 65, 66, 67, 68)
new table for B46

	6.7
	Transmitter intermodulation
	 
	 
	 

	6.7.1
	General
	 
	 
	 

	6.7.2
	Minimum requirement for MSR operation
	 
	 
	 

	6.7.2.1
	General co-location minimum requirement
	 
	 
	 

	6.7.2.2
	Additional co-location minimum requirement (BC1 and BC2)
	 
	 
	 

	6.7.2.3
	Additional co-location minimum requirement (BC3)
	 
	 
	 

	6.7.2.4
	Additional co-location minimum requirements
	 
	 
	 

	6.7.2.5
	Intra-system minimum requirement
	 
	 
	 

	6.7.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	6.7.3.1
	General co-location minimum requirement for FDD UTRA
	 
	 
	 

	6.7.3.2
	General co-location minimum requirement for 1,28 Mcps TDD UTRA
	 
	 
	 

	6.7.3.3
	Intra-system minimum requirement
	 
	 
	 

	6.7.4
	Minimum requirement for single RAT E-UTRA operation
	 
	 
	 

	6.7.4.1
	General co-location minimum requirement
	 
	 
	 

	6.7.4.2
	Additional requirement for Band 41
	 
	 
	 

	6.7.4.3
	Intra-system minimum requirement
	 
	 
	 

	7
	Conducted receiver characteristics
	 
	 
	 

	7.1
	General
	 
	 
	 

	7.2
	Reference sensitivity level
	 
	 
	 

	7.2.1
	General
	 
	 
	 

	7.2.2
	Minimum requirement for MSR operation
	 
	 
	 

	7.2.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	7.2.4
	Minimum requirement for single RAT E-UTRA operation
	x
	7.2.1
	13.4.0 includes NB-IOT requirements in this section

	7.3
	Dynamic range
	 
	 
	 

	7.3.1
	General
	 
	 
	 

	7.3.2
	Minimum requirement for MSR operation
	 
	 
	 

	7.3.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	7.3.4
	Minimum requirement for single RAT E-UTRA operation
	x
	7.3.1
	13.4.0 includes NB-IOT requirements in this section

	7.4
	Adjacent channel selectivity, general blocking, and narrowband blocking
	 
	 
	 

	7.4.1
	General
	 
	 
	 

	7.4.2
	Minimum requirement for MSR operation
	 
	 
	 

	7.4.2.1
	General minimum requirement
	x
	7.2.1
	13.4.0 includes NB-IOT requirements in this section

	7.4.2.2
	General narrowband blocking minimum requirement
	x
	7.2.1
	13.4.0 includes NB-IOT requirements in this section

	7.4.2.3
	Additional BC3 blocking minimum requirement
	x
	7.2.1
	13.4.0 includes NB-IOT requirements in this section

	7.4.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	7.4.4
	Minimum requirement for single RAT E-UTRA operation
	x
	7.5
	 

	7.5
	Blocking
	 
	 
	 

	7.5.1
	General
	 
	 
	 

	7.5.2
	Minimum requirement for MSR operation
	 
	 
	 

	7.5.2.1
	General minimum requirement
	x
	7.2.1
	13.4.0 includes NB-IOT requirements in this section

	7.5.2.2
	Co-location minimum requirement
	x
	7.2.1
	13.4.0 includes NB-IOT requirements in this section

	7.5.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	7.5.3.1
	General minimum requirement
	 
	 
	 

	7.5.3.2
	Co-location minimum requirement
	 
	 
	 

	7.5.4
	Minimum requirement for single RAT E-UTRA operation
	 
	 
	 

	7.5.4.1
	General minimum requirement
	x
	7.6.1
	new bands in table (45, 65,66,68) {why no 67?}
new NB-IOT tables

	7.5.4.2
	Co-location minimum requirement
	x
	7.6.2
	new bands in table (45, 65,66,67,68) {this time 67 included ?}

	7.6
	Receiver spurious emissions
	 
	 
	 

	7.6.1
	General
	 
	 
	 

	7.6.2
	Minimum requirement for MSR operation
	 
	 
	 

	7.6.2.1
	General minimum requirement
	 
	 
	 

	7.6.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	7.6.4
	Minimum requirement for single RAT E-UTRA operation
	x
	7.7.1
	none

	7.7
	Receiver intermodulation
	 
	 
	 

	7.7.1
	General
	 
	 
	 

	7.7.2
	Minimum requirement for MSR operation
	 
	 
	 

	7.7.2.1
	General intermodulation minimum requirement
	x
	7.2.1
	13.4.0 includes NB-IOT requirements in this section

	7.7.2.2
	General narrowband intermodulation minimum requirement
	x
	7.2.1
	13.4.0 includes NB-IOT requirements in this section

	7.7.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	7.7.4
	Minimum requirement for single RAT E- UTRA operation
	x
	7.8
	NB-IOT is included

	7.8
	In-channel selectivity
	 
	 
	 

	7.8.1
	General
	 
	 
	 

	7.8.2
	Minimum requirement for MSR operation
	 
	 
	 

	7.8.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	7.8.4
	Minimum requirement for single RAT E- UTRA operation
	x
	7.4.1
	NB-IOT is included

	8
	Performance requirements
	 
	 
	 

	8.1
	General
	 
	 
	 

	8.1.1
	UTRA operation
	 
	 
	 

	8.1.2
	E-UTRA operation
	 
	 
	 

	8.2
	Minimum requirements for MSR operation
	 
	 
	 

	8.3
	Minimum requirements for UTRA operation
	 
	 
	 

	8.4
	Minimum requirements for E-UTRA operation
	x
	8.2 to 8.4
	new requirements 8.2.6-7, 8.3.9-11

	9
	Radiated transmitter characteristics
	 
	 
	 

	9.1
	General
	 
	 
	 

	9.2
	Radiated transmit power
	 
	 
	 

	9.2.1
	General
	 
	 
	 

	9.2.2
	Minimum requirement for MSR operation
	 
	 
	 

	9.2.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	9.2.4
	Minimum requirement for single RAT E-UTRA operation
	 
	 
	 

	10
	Radiated receiver characteristics
	 
	 
	 

	10.1
	General
	 
	 
	 

	10.2
	OTA sensitivity
	 
	 
	 

	10.2.1
	General
	 
	 
	 

	10.2.2
	Minimum requirement for MSR operation
	 
	 
	 

	10.2.3
	Minimum requirement for single RAT UTRA operation
	 
	 
	 

	10.2.4
	Minimum requirement for single RAT E-UTRA operation
	 
	 
	 


3 Summary
This paper has discussed how the AAS BS specifications can be brought into line with the latest version of non-AAS specifications. 
It has highlighted the difficulties in such a process and shown given an example of the checking which must be carried out for 1 or the 4 specification which are used as a base for the AAS specification.

This job is particularly large at this time as some major features, particularly NB-IoT have been introduced into the non-AAS specifications and have not yet been implemented in AAS. 
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