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1 Introduction
During the eAAS work item where the existing conducted +  2 OTA requirements for AAS are being developed into a full OTA set of requirements it has become clear that handling requirements with multiple RF interfaces is  not quite as simple as the usual introduction of new features. The process of how to maintain the requirements which have access to a conducted interface (which we now call hybrid) alongside the new all OTA requirements requires more thought tank simply updating the requirements.
In eAAS this process is still being discussed but a consensus is close to being found. In NR the system is more complex as there are likely to be specifications for all types of BS as well as the new mm wave BS. Writing specifications would therefore benefit from a clear understanding of how the different BS types and their specifications are arranged.

It has already been seen in NR that agreements have been made and in retrospect it is not clear if they are made for non-AAS BS, AAS BS or for >6GHz alone, <6GHz alone or for both and as such the agreements are not so useful. A clear structure and naming strategy for the different BS types can avoid such problems arising.

This documents discusses the options for the different BS types , the specification structure for them and names so they can be easily distinguished.
2 Discussion

If E-UTRA alone is considered there are 3 specifications in which the core RF requirements for an E-UTRA BS can be defined:

· 36.104 – single RAT E-UTRA BS RF requirements – specified at antenna connector
· 37.1054-
MSR RF requirements – specified at antenna connector

· 37.105 – AAS BS single RAT and MSR RF requirements – specified at transceiver array boundary and radiated (hybrid)
At the completion of the eAAS work item 37.05 will be updated to contain both hybrid and full OTA requirements i.e.

· 37.105
-
AAS BS single RAT and MSR RF requirements

· Hybrid 1  - All conducted + 2 radiated requirements (as per REL13) [TBC]

· Hybrid 2 – In band requirements radiated, out of band requirements conducted. [TBC]

· Full OTA -  radiated only

The decision n the exact format of the hybrid requirements is still to be confirmed.

NR in addition will require all OTA requirements for the mm wave option.

2.1 Non-AAS

During the AAS WI the term non-AAS BS was defined to refer to a UTRA, E-UTRA or MSR BS which has its requirements at the antenna connector. 
When these BS were developed they were referred to as only BS, this was ok at the time as there was only 1 type of BS (in terms of where the RF reference point was), however the AAS BS is also a BS so it was necessary to use a term to refer to the BS’s. Several terms were used initially; legacy, traditional etc…  before non-AAS was agreed and a definition written.
non-AAS BS: BS conforming to one of  the RF requirement specifications 3GPP TS 25.104 [2], 3GPP TS 25.105 [3], 3GPP TS 36.104 [4] or 3GPP TS 37.104 [5].
In NR it will be necessary to define a set of non-AAS requirements, whilst this term does not to be in the title of the specification it would be useful to agree on either this (or another) suitable term to differentiate between and AAs and a non-AAS.
Proposal 1: Refer to NR BS <6GHz with conducted only requirements at the antenna connector as non-AAS BS, update definition of non-AAS BS to include the NR BS specification.

The NR non-AAS BS may be used to both re-farm existing UTRA and E_UTRA bands and also for new bands <6GHZ. It would seem likely that the RF requirements in terms of spurious emissions blocking etc would be very similar to the existing E-UTRA requirements. As such it is probably that an MSR BS which includes E-UTRA and NR would be a useful implementation. An MSR non-AAS BS NR requirement is hence very likely. This then opens the question as to should the NR RAT be added to the existing MSR specification or a new MSR specification written. One issue with this is the name of the exiting 37.104 is “E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception”.  Under current drafting rules it is not acceptable to change the name of an approved document so this would need to be handled. 
Traditionally requirements have been developed first as single RAT requirements then the MSR requirements developed. The MSR specification however does enable the specification of an MSR single RAT BS i.e. an single RAT E-UTRA BS conforming to 37.104 rather than to 36.104 so it is questionable whether the single RAT requirements is actually needed? That said the existing MSR specification heavily references the single RAT specification of the RATs included in the MSR. If a similar methodology were to be used a single RAT requirements would be needed.

So there are 2 key open issues:
1. Do we need a single RAT and an MSR non-AAS BS specification for NR?

2. Should the MSR requirements be added to 37.104 or a new MSR specification written?

a. Drafting rule son document naming may be an issue?

2.2 AAS BS
Although the mm wave systems are to be all OTA and hence an AAS, it is important we have some distinction between an AAS BS below 6GHz and the mm wave systems, as they will be different in nature. Currently for UTRA and E-UTRA the term AAS BS refers only to the <6GHz band, it is natural that the same applies to NR and the mm wave requirements are somehow distinguished from this.
For AAS the existing AAS BS specification (37.105) covers UTRA (FDD and TDD), E-UTRA and MSR versions of the requirement. It manages this in a reasonable size by referencing the appropriate non-AAS BS specifications where appropriate.

The structure (and name) of the existing AAS BS specification was specifically designed so that new RAT’s could be added, hence it would be simple enough to add the NR RAT to the existing set of AAS specifications.
So a further question is raised:
3. Is NR added to the existing AAS BS specification (37.105)? 

2.3 mm wave BS

The mm wave BS is clearly a new set of (OTA?) only requirements in a new set of frequency bands. In many ways this makes the requirements easier to manage as there is no need for MSR and operation in legacy bands does not need to be considered. Hence it is pretty clear that a new single RAT mm wave requirement is needed.

Also as the requirements are all OTA there is no need to distinguish between AAS BS and non-AAS BS, the term “mm wave BS” or some other is sufficient. 
Proposal 2: The following name and definition is used for NR mm wave BS

MMW BS: NR BS operating above [24GHz] with a full OTA set of RF requirements.

Note. Currently the lowest mm wave band is ≈24GHz and the highest E-UTRA band is ≈6GHz, any potential band s between 6 and 24GHz it does not need to be decided at this sate if they are mm wave or not. Hence 24GHz is used in square brackets.

3 Summary
In this paper the issues surrounding how to handle the different types of BS in terms of RAT (single RAT, MSR, NR), and in terms of BS type (non-AAS BS, AAS BS, mm wave BS) have been discussed. Where the solutions seem clear then some proposals have been made and where decisions need to be made then some clear questions have been raised.
Proposal 1: Refer to NR BS <6GHz with conducted only requirements at the antenna connector as non-AAS BS, update definition of non-AAS BS to include the NR BS specification.

Question 1: Do we need a single RAT and an MSR non-AAS BS specification for NR?

Question 2: Should the MSR requirements be added to 37.104 or a new MSR specification written?

Drafting rules on document naming may be an issue?

Question 3: Is NR added to the existing AAS BS specification (37.105)? 

Proposal 2: The following name and definition is used for NR mm wave BS:

MMW BS: NR BS operating above [24GHz] with a full OTA set of RF requirements.

Based on the experience we had in AAS with clear naming and the added complexity with NR, we encourage that these issues are agreed before any significant technical agreements are made.
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