Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #69
Tdoc R4-136649
San Francisco, USA, 11th – 15th November 2013
Agenda Item:
8.4.3
Source: 
Ericsson 

Title:  
Basestation classes and minimum coupling loss
Document for:
Discussion
1 Introduction

During previous RAN4 meetings, the topic of basestation classifications has been discussed, in addition to how to define minimum coupling loss (MCL). At the end of RAN4#68bis a way forward on what work should be done in the following 2 RAN4 meetings was concluded. This included discussion on basestation classification and defining MCL for each basestation class.
2 Discussion

In the current .104 specifications, basestations can be classified into one of 4 types; wide area, medium range, local area and home BS. The impact of these classifications is that the RF core requirements are derived considering different types of scenarios. 

Each type of basestation will be deployed in a different type of scenario, which will impact both the nature of the signals and interference experienced by the basestation and the physical characteristics of the basestation. For example, for macro basestations it is not foreseen that users will be situated within a few metres of the basestation antenna, however this could easily be foreseen for a pico basestation. On the other hand, it is not practicable or desirable for a pico basestation located e.g. in a coffee shop to be equipped with a macro style 20 element cross polarized antenna column. The difference in deployment scenarios will have different impacts on the requirements.
It should be noted that the specifications do not explicitly define the nature of each type of basestation. In fact, the maximum the specifications say about the basestation types is:

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios 

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios 

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios 

Vendors need to declare the basestation type, based on the deployment scenario they foresee, and then apply the appropriate set of requirements.

The following text has been proposed for the WI TR:
Macro AAS: An AAS BS designed for wide area coverage. The Wide Area coverage deployment scenario is typically found in outdoor macro environments, where the BS antennas are located on masts, roof tops or high above street level. 

Micro AAS: An AAS BS designed for medium range coverage. The Medium Range coverage deployment scenario is typically found in outdoor micro environments, where the AAS BSs are located below roof tops. 

Pico AAS:  An AAS BS designed for local area coverage. The Local Area BS deployment scenario is typically found indoors (offices, subway stations etc.) where antennas are located on ceilings or walls. Deployment scenarios for local area coverage can also be found outdoors in hot spot areas like marketplaces, high streets or railway stations. 

This type of text appears sufficient for capturing the concept of basestation classes in the TR and perhaps even more text than is needed in an eventual specification.

Proposal 1: Define wide area, medium range and local area scenarios for AAS. Note in the specification the deployment scenario assumed in each case
Associated with the basestation class declaration are two further parameters; maximum declarable transmit power and minimum coupling loss.

The maximum declarable transmit power is not restricted in the current specifications for wide area basestations, and then restricted as follows for the other basestation types:

	BS class
	PRated,c

	Wide Area BS
	(note)

	Medium Range BS
	≤+ 38 dBm

	Local Area BS
	≤+ 24 dBm

	NOTE:
There is no upper limit for the rated carrier output power of the Wide Area Base Station.


AAS basestations should be restricted in a similar manner. One question is whether the restriction should be on maximum radiated EIRP or maximum conducted power. This question is obviously only applicable for the medium range and local area BS classes. If the maximum transmit power is defined in terms of EIRP, then it is also important to consider whether the maximum EIRP should be the maximum EIRP for a user specific beam or a cell specific beam. User specific beams may experience varying amounts of antenna gain and be pointed in various directions. Thus any definition of EIRP on user specific beams would need to consider the amount of time and space averaging. In general, however it is probably difficult and undesirable to restrict the instantaneous EIRP on user specific beams, and when averaged over time and space, the EIRP on user specific beams would look similar to cell specific beam EIRP.

Thus, we propose that maximum configurable power is defined based on cell specific beams, as used for the radiated EIRP requirement and is either the maximum configurable EIRP per declared cell specific beam (as tested with the proposed radiated EIRP requirement) or is the maximum configurable conducted power summed across the transceivers responsible for generating each cell specific beam. Whether conducted or radiated power is more appropriate for the maximum limit needs further study and discussion.

Proposal 2: Define the maximum TX power for Medium Range or Local Area classes to be either the maximum EIRP per declared cell specific beam or the maximum conducted power per cell specific beam. TBC whether conducted or radiated power is better for the maximum limit
Minimum coupling loss is not a measurable parameter, but is an assumption made based on typical antennas and deployment scenarios for each basestation class. The MCL is used for deriving the requirements.
System simulations have been performed both during the SI and the WI phases of the AAS work to determine the maximum receiver blocking level experienced by a 10 element/column AAS basestation. The system simulation results suggest that the receiver blocking level is less than the current requirement, and thus that the current requirement should be maintained. Logically, this implies that the MCL for these scenarios is greater than the MCL assumed for a macro BTS, and thus applying the same MCL and the same conducted requirements as a macro BTS should be sufficient. There is a caveat however. The only antenna configurations that have been studied in the RX blocking simulations are those of a 10 element passive system and a 10 or 40 element active system with a 1:1 mapping between transceivers and elements. No other types of system; e.g. with elements aggregated into modules, has been studied. The study has not proved that the MCL is likely to be similar for any arbitrary element/RDN configuration.

Thus the current MCL can be assumed for wide area, but the limitations of the scenario in which it’s validity has been verified should be noted at least in the TR, if not in the specification.

No study has been carried out for the micro and pico scenarios. It is likely that the MCL will look similar when considering AAS elements compared to non AAS systems, however some further time should be allowed for analysis. This analysis is not likely to involve system simulations, but rather an analysis of likely gain differences between AAS and non AAS for these types of basestation. It should be noted that assuming a different MCL for these scenarios would imply different conducted requirement levels; currently we do not believe that this would be likely to be necessary.

Proposal 3: The currently assumed MCL for macro scenarios is appropriate for a basestation with 10 element columns and a 1:1 mapping of transceivers to elements. The limitation of the scope of macro MCL studies should be noted in the TR
3 Conclusion

Proposal 1: Define wide area, medium range and local area scenarios for AAS. Note in the specification the deployment scenario assumed in each case
Proposal 2: Define the maximum TX power for Medium Range or Local Area classes to be either the maximum EIRP per declared cell specific beam or the maximum conducted power per cell specific beam. TBC whether conducted or radiated power is better for the maximum limit
Proposal 3: The currently assumed MCL for macro scenarios is appropriate for a basestation with 10 element columns and a 1:1 mapping of transceivers to elements. The limitation of the scope of macro MCL studies should be noted in the TR
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