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1 Introduction
Multi-band requirements are starting to be added to specification (albeit in square brackets), however the terminology around multi-band must be precise especially in AAS where an AAS system may have a combination of single band transceiver units which form a multi-band system.
To ensure that the language is used consistently this paper investigates the issue and makes a proposal.

2 Discussion

The way multi-band requirements are handled in non-AAS specifications and AAS specifications is different (by necessity). For UTRA and E-UTRA, the non-AAS and AAS are in different specification sand each is clear. However NR has both AAS and non-AAS in the same specification. As the conducted requirements are very similar (or the same) in many cases the conducted requirements have rightly been merged to ensure the specification is compact and easier to maintain.

 The 1st release of the core specification did not contain any multi-band requirements, however work is now starting to add them and in many cases multi-band requirements are being added in square brackets.

However the text is being added is in general coppiced from the E-UTRA specifications and is not being done so consistently, in some cases it is from non-AAS, some from AAS and in some cases attempts have been made to use both. This results in a very confusing situation with respect to multi-band requirements. A few example from the latest update of 38.104 are given below:

	Sub-clause
	Text
	Problem

	6.4.1
	For BS capable of multi-band operation,…….
	- Does not differentiate between 1-C and 1-H
- test is based on non-AAS and only suitable for 1-C

	6.6.4
	For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply…….
	 - This is from non-AAS but its not clear its applies to 1-C
- by definition this is not really multi-band so is a bit confusing
- In AAS this is clearly single band

	6.6.4
	For a multi-band TAB connector …….
	- This is from AAS but its not made clear it applies to 1-H only

	6.6.4
	For multi-band TAB connector where multiple bands are mapped on the same antenna connector TAB connector, ……..
	- this is a mixture of AAS and non-AAS terminology,
-"where multiple ands are mapped…." is not needed for multi-band TAB is clearly defined


As in most cases the issue is the same it is much easier if an agreed methodology is agreed before hand and applied when all the multi-band requirements are added

Proposal 1: A method for referring to multi-band requirements is agreed and used in all cases.
2.1 Non-AAS

In 37.104 multi-band is defined as follows:

Multi-band transmitter: transmitter characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band (which is not a sub-band or superseding-band of another supported operating band) than the other carrier(s).

In the test requirements which are specifically for multi-band are referred to as


For aBS capable of multi-band operation

It is the BS which is multi-band, however for the non-AAS system the BS and the antenna connector are essentially the same thing.

2.2 AAS

In 37.105 for AAS this is not the case as the BS is the complete system of transceiver units and the antenna array. This may consist of any mix of single band and multi-band transceiver units. It was not possible therefore to use the same terminology and the definitions had to be more precise. In this case requirements are applied to connectors or groups of connectors so the connectors were defined as multi-band not the BS

multi-band TAB connector: TAB connector supporting operation in multiple operating bands through common active electronic component(s)

NOTE:
For common TX and RX TAB connectors, the definition applies where common active electronic components are in the transmit path and/or in the receive path.

And 

single band TAB connector: TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)

In addition multi-band requirements were defined as follows:

multi-band requirements:  requirements applying per one single operating band with exclusion bands or other multi-band provisions as defined for each requirement

In the requirements when a specific multi-band requirement was needed it was identified as follows:
For a requirement applied to a single TAB connector


For a multi-band TAB connector……
For a requirement applied to a group of TAB connectors

For a multi-band TAB connector or TAB connector cell group supporting operation in multiple operating bands through multi-band TAB connectors……

2.3 NR

For NR BS type 1-C and 1-H many of the conducted requirements are the same or very similar and hence it is advantageous to capture them together – however it is important that the correct terminology is used. Currently neither the non-AAS or the AAS terminology for multi-band is suitable for both.

There are 2 options available to solve the issue

1. Write the definitions so a single term can be used for both

2. When referring to multi-band requirements use a phrase which separates 1-C and 1_H

2.3.1 Defining a single term

As in reality both 1-C and 1-H requirement are applied to connectors then it is possible a generate term connector or multi-band connector could be defined.

multi-band connector: BS type 1-C Antenna Connector or BS type 1-H TAB connector supporting operation in multiple operating bands through common active electronic component(s)

NOTE:
For common TX and RX connectors, the definition applies where common active electronic components are in the transmit path and/or in the receive path.

This greatly simplifies the text as when referring to multi-band requirements all that is necessary is:


For a multi-band connector……
However conceptually for non-AAS systems requirements are applied to the BS not to the connector, it could be said a connector cannot be multi-band but it is the transceiver behind it which is multi-band. However this method has been used extensively in AAS and as long as the definitions are correct it is not an issue. 

If non AAS (or 1-C) multi-band requirements were applied to a connector then it would be necessary to make all requirements apply to the antenna connector and not to the BS, otherwise it would be very confusing. This would be in line with the methodology used in AAS.

Pro’s

· Simple – defined terms can be reused

· Common text for 1-C and 1-H

Con’s

· Different concept to existing non-AAS where requirements apply to BS (although the defined interface is the antenna connector)

· All non-AAS requirement would need to be referred to as applying at the antenna connector

2.3.2 Agree a re-usable phrase which differentiates between 1-C and 1-H

If when specifying multi-band requirements it is made clear the difference between the 1-C and 1-H architectures then this would solve the issue. If a re-usable phase is agreed before the requirements are finalized we can ensure the specification is understandable and the meaning is clear.

A suitable phase would be:


For multi-band capable BS type 1-C or a multi-band TAB connector from a BS type 1-H……..

This is a more unwieldy method than simply referring to a multi-band connector however it maintains the methodologies used in the existing non-AAS and AAS specifications.

3 Summary

The problem with merging the non-AAS and AAS requirements for multi-band has been highlighted in this paper. For the same of a clean addition of multi-band requirements the following proposal is made:
Proposal 1: A method for referring to multi-band requirements is agreed and used in all cases.
There are 2 proposed solutions to the issue

1. Use a multi-band connector definition suitable to both BS types

2. Keep the BS type separate and agree a suitable wording which differentiates between the two.

As multi-band requirements are already being added to the specification it is preferable we agree this meeting to an appropriate methodology

Proposal 2: Agree this meeting to with option 1 or 2 and also agree the appropriate definitions and/or phrasing so it can be used in the draft CR’s
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