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Introduction

Rel-13 AAS work item is scheduled to be completed in RAN#71 (March, 2016) [1]. In this contribution, some TPs are provided to clarify further how an AAS BS should be compliant to the RAN4 BS specifications. 
Discussion
The relationship between AAS and non-AAS BS requirements and their applicability are closely linked to the deployments of AAS BS. For instance, AAS BSs can be deployed as the upgrade or fresh swap of the LTE network, where existing LTE eNB sites are upgraded to incorporate AAS capability, or existing LTE eNBs are swapped with the advanced AAS BSs. By introducing AAS BSs into the network, cell capacity and per-user throughput performance can be improved via the cell partitioning techniques, inter-cell interference mitigation, etc. However, AAS BSs should still support legacy features such as single-RAT operation, CA operation and MSR operation to cater for legacy UEs in the network. Hence, AAS BS should still be required to compliant to legacy specifications.     

Based on the specification structure in TS 37.105 [2], any AAS BS requirement can be categorised into one of the three types:
· AAS BS requirements that directly copied/derived from legacy non-AAS BS specifications.
· AAS BS requirements that use the existing non-AAS BS requirements as baseline to formulate the AAS BS requirement(s).
· AAS BS requirements that are new and specific to the AAS BS.

These three types of requirements are captured in subclause 6,7,8,9 and 10 in [2], and their relationship with respect to non-AAS BS requirements are explained in subclause 4.1 of [2], as extracted below:

================================ Extract from TS 37.105 =================================

“ … For the conducted requirements, the AAS BS requirements are formulated in such a way that the impact of what they are meant to regulate is expected to be "equivalent" to the corresponding non-AAS requirements; i.e. the outside world sees the same level of emissions, power, or can expect the same demodulation performance at the UE etc. from the AAS BS as it would from a non-AAS BS with equivalent functionality. All non-AAS BS RF requirements (referenced to the non-AAS BS antenna connector) have been adapted to AAS BS conducted requirements. Many requirements are also direct references to the non-AAS BS RF specifications [2], [3], [4] and [5].

NOTE 1:
Applying non-AAS BS antenna connector requirements directly to individual TAB connectors renders certain AAS BS requirements excessively strict from a system perspective.

NOTE 2:
Both specific references and non-specific references occur.

In addition, a new set of requirements referred to as radiated requirements or OTA requirements is introduced. These requirements have no corresponding non-AAS BS requirement.

In this specification, the term "requirements for single RAT operation" refers to requirements that are derived from the TS 25.104 [2], TS 25.105 [3], or TS 36.104 [4] specifications baseline, whilst "requirements for MSR operation" refers to requirements derived from the TS 37.104 [5] specification baseline. … “
================================ ================== =================================

The extract above captures the relationship between the AAS BS specification and the legacy specifications to certain degree. But it is still not very clear. For example, it is not clear whether the so-called “equivalent” requirements actually mean that the requirements are modified or adapted from the non-AAS BS requirements. 

In order to capture the intended relationship between the AAS BS specification and non-AAS BS specifications in a more precise manner, we proposed that the categorisation of the AAS BS requirements based on the above types are captured in TS 37.105. Hence,

Proposal 1: Capture the AAS BS requirements categorisation in subclause 4.1 of TS 37.105.  
If Proposal 1 is agreeable by the proponents, then a TPs can be formulated, like the one given below:
“ … The resulting set of AAS BS requirements can be divided into three types, depending on their relation to the single-RAT and MSR specifications:

1. New AAS BS  requirement: These type of requirements have no references to the single-RAT and MSR specifications.

2. Generic AAS BS requirement, based on existing single-RAT and/or MSR requirements: AAS BS requirements that use the existing non-AAS BS requirements as baseline to formulate the AAS BS requirement(s).

3. Single-RAT and MSR requirements: The existing single-RAT and MSR requirement applies directly for the AAS BS.

….”
Applicability of AAS BS requirements

Having established the precise relationship between AAS BS requirements and non-AAS BS requirements, then the applicability of AAS BS requirements can be made clearer. Currently, this is outlined in subclause 5 of [2], also extracted below: 
================================ extracted from TS 37.105 v0.2.0 ============================

5.1
General

“ … The applicability of requirements is related to the band categories described in TS 37.104 [5]. This clause captures the requirement clauses’ applicability for the respective band categories depending on the operating band specific BS RAT/MSR capability. For each individual band, the manufacturer declares whether the AAS BS conforms to MSR or single RAT requirements.

In the present specification, requirements for MSR operation and for single RAT operation are defined. If the AAS BS is declared to be single RAT in an operating band, the respective requirements for single RAT operation (derived from TS25.104 [2], TS 25.105 [3] or TS36.104 [4]) apply in that operating band. If the AAS BS is declared to be MSR (operating one or more RATs) in the operating band, the requirements for MSR operation (derived from TS35.104 [5]) apply to that operating band. Where requirements for MSR operation comprise RAT specific requirements, these apply only when the AAS BS is operating the RAT in the operating band. 

NOTE

An AAS BS declared MSR in an operating band and operating only one RAT is differentiated from an AAS BS declared single RAT in the operating band by the fact that requirements are derived from TS37.104 [5] rather than from the single RAT specifications TS25.104 [2], TS 25.105 [3] or TS36.104 [4]. … “

====================================================================================
It is understood from the extract above that the applicability of single-RAT and/or MSR requirements for AAS BS can be fulfilled by the TS 37.105. This is because those requirements are directly derived from the existing single-RAT and MSR specifications and they should be equivalent/compatible with each other. So, AAS BS capable of single-RAT and/or MSR operation can be compliant either to TS 37.105 or non-AAS BS specifications in TS 25/36/37.10x. To emphasize this, we propose that
Proposal 2: Capture the applicability of single-RAT and MSR requirements for AAS BS so that it is compliant to TS 37.105. 

Note: Certain region/country may have strict regulatory requirements to be compliant to existing legacy specifications.

The proposed TP are given in Appendix (some editorial corrections are also included).
Conclusion

It is proposed to approve the proposed TP in order to progress the AAS specification work. 
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Appendix: Proposed TP for TS 37.105 v0.2.0

=========== start of TP ======================

<< Unchanged sections omitted >>
4.1
Relationship between the AAS BS specification and non-AAS BS single RAT and MSR specifications

An AAS BS is distinguished from a non-AAS BS by including a dedicated antenna system in its design. 

The transceiver to antenna RF interface of the AAS BS (referred to as the transceiver array boundary) comprises one or several TAB connectors. There is no general one-to-one relationship between non-AAS BS antenna connectors and AAS BS TAB connectors, but it can be expected the number of TAB connectors will be greater than or equal to the number of antenna connectors for respective base stations with corresponding functionality.

For the conducted requirements, the AAS BS requirements are formulated in such a way that the impact of what they are meant to regulate is expected to be "equivalent" to the corresponding non-AAS requirements; i.e. the outside world sees the same level of emissions, power, or can expect the same demodulation performance at the UE etc. from the AAS BS as it would from a non-AAS BS with equivalent functionality. All non-AAS BS RF requirements (referenced to the non-AAS BS antenna connector) have been adapted to AAS BS conducted requirements. Many requirements are also direct references to the non-AAS BS RF specifications [2], [3], [4] and [5].

NOTE 1:
Applying non-AAS BS antenna connector requirements directly to individual TAB connectors renders certain AAS BS requirements excessively strict from a system perspective.

NOTE 2:
Both specific references and non-specific references occur.

In addition, a new set of requirements referred to as radiated requirements or OTA requirements is introduced. These requirements have no corresponding non-AAS BS requirement.

In this specification, the term "requirements for single RAT operation" refers to requirements that are derived from the TS 25.104 [2], TS 25.105 [3], or TS 36.104 [4] specifications baseline, whilst "requirements for MSR operation" refers to requirements derived from the TS 37.104 [5] specification baseline. Therefore, the resulting set of AAS BS requirements can be divided into three types, depending on their relation to the single-RAT and MSR specifications:

1. New AAS BS  requirement: Generic requirement specified in this specification that applies to the AAS BS only. These type of requirements have no references to the single-RAT and MSR specifications.

2. Generic AAS BS requirement, based on existing single-RAT and/or MSR requirements: A common generic AAS BS requirement that uses the existing non-AAS BS requirements as baseline to formulate the AAS BS requirement(s), including normative reference(s) to the single-RAT and/or MSR specifications.
3. Single-RAT and MSR requirements: No generic requirement is defined. The existing single-RAT and MSR requirement can be applied directly for the AAS BS, by normative reference(s) to the single-RAT and/or MSR specifications.
<< Unchanged sections omitted >>
5
Applicability of Requirements

5.1
General

The applicability of requirements is related to the band categories described in TS 37.104 [5]. This clause captures the requirement clauses’ applicability for the respective band categories depending on the operating band specific BS RAT/MSR capability. For each individual band, the manufacturer declares whether the AAS BS conforms to MSR or single RAT requirements. Therefore, the applicability of single-RAT and/or MSR requirements for AAS BS can be demonstrated through either the requirements in the present specification or the single-RAT requirements in TS 25.104 [2], TS 25.105 [3] or TS 36.104 [4], or the MSR requirements in TS 37.104 [5] 
In the present specification, requirements for MSR operation and for single RAT operation are defined. If the AAS BS is declared to be single RAT in an operating band, the respective requirements for single RAT operation (derived from TS 25.104 [2], TS 25.105 [3] or TS 36.104 [4]) apply in that operating band. If the AAS BS is declared to be MSR (operating one or more RATs) in the operating band, the requirements for MSR operation (derived from TS 37.104 [5]) apply to that operating band. If the requirements for MSR operation comprise of RAT specific requirements, these requirements apply only when the AAS BS is operating the RAT in the operating band. 
NOTE
An AAS BS declared MSR in an operating band and operating only one RAT is differentiated from an AAS BS declared single RAT in the operating band by the fact that requirements are derived from TS 37.104 [5] rather than from the single RAT specifications TS 25.104 [2], TS 25.105 [3] or TS36.104 [4].
================== end of TP ============================

