TSG-RAN Working Group 4 (Radio) meeting #71
R4-142757
Seoul, SK, 19-23 May, 2014
Source:
NSN
Title:
Conducted transmitter requirements for AAS
Agenda item:
7.2.3
Document for:
Discussion

Introduction
A way-forward for treatment of conducted transmitter requirements was approved at RAN4#70bis [1]. The cited paper proposes four options for configuring conducted transmitter tests and proposes some issues for future study. This paper reviews and summarized the options and proposes the selection of the preferred option.
Discussion

The options are

Option 1: Conducted requirements are defined per AAS antenna connector

Option 2: Requirements are defined as the sum of powers from all AAS Antenna Connectors

Option 3: Same as Option 1, but limit the scope of work by limiting the number of transceivers

Option 4: Option 1 and Option 2, simultaneously

These options are presented with the provision that different options may be preferable depending on the requirement in question.
The main question is if the requirements should be place on individual antenna connectors or if the requirements should be placed on groups of antenna connectors. Motivations for placing the requirements on groups of antenna connectors are based on recognition that the radiation performance may depend on coordinated signal transmission between groups of transmitters and due to concerns regarding the scaling of the requirements as the number of antenna connectors becomes large. The motivation for placing requirements on individual antenna connectors is based mainly on the existing practice in RAN4 of using the antenna connector as the reference point for all requirements.
An additional motivation for placing requirements on individual transmitters is maintenance and field-repair. A modular transmitter design may consist of an array of transmitter chains with identical design, with the intent that any transmitter unit which fails in the field, regardless of its position in the transmitter array, can be replaced by an identical spare unit. The transmitter modules must therefore be designed to operate correctly regardless of the position in which they are inserted in the array. However, if the requirements are based on operation within a transmitter array, it isn’t clear what requirements must be met for individual spare units.
As noted above, one motivation to apply requirements on groups of antenna connectors is recognition that the OTA performance of the base station may depend on coordinated signal transmission between groups of transmitters. This suggests that the “real” performance of the base station is better characterized by the transmitters acting as a group. However, conducted test requirements will be verified using conducted tests. In this case, it is only the conducted performance that will be observed, and the sorts of coordinated effects that are related to grouped signal transmission may not be observable. This is the main reason that radiated transmitter testing is necessary.

There are other concerns regarding the option to specify by group of antenna connectors. RAN4 has worked through specifications for multi-band, multi-carrier, multi-standard and carrier-aggregation scenarios and has produced solutions for specification at individual antenna connectors. If the specify-by-group option is pursued, each of these cases will need to be reconsidered for a complete specification. Further, the specify-by-group approach will require RAN4 to decide the basis for assigning antenna connectors to groups, which may prove difficult to achieve in an implementation-neutral way.

The concern regarding the scalability of the number of antenna connectors is justified. Transmitter testing for non-AAS base stations is already a complex task, and alternatives should be pursued to avoid multiplying the task by an arbitrarily large number of antenna connectors. However, as was noted in [3], the treatment of systems having a large number of antenna connectors is probably best left as a task for beyond Release-12. This fact should be captured in the specifications by stating that the requirements only apply to systems exposing up to a certain number of antenna connectors. Selection of this number is FFS.
With regards to the question of selecting different options for different requirements, it is simply recommended that the option which is selected for the output power accuracy test should also be applied for all conducted tests. This is aligned with the principle that provision should be made to test each transmitter individually. . 
Conclusions

Based on the considerations presented in this paper, it is recommended that all conducted transmitter requirements be placed on individual antenna connectors. This, along with the concerns regarding the scalability of requirements to systems with a large number of antenna connectors suggests adoption of Option 3 for [1].
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