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1. Introduction 

Referring to the ongoing discussions regarding repeater definitions started in TSG-RAN WG4#20 with R4-011385, the purpose of this discussion paper is to summarise again the concerns about the current repeater definitions in TS 25.106 REL-4 and to discuss possible ways forward for REL-4 and REL-5.

2. Discussion

It was pointed out in the last TSG-RAN WG4#20 meeting in New Jersey (R4-011385), that there is a miss-alignment between 25.104 and 25.106 (REL-4) with respect to reference point definition where requirements have to be fulfilled. In 25.104 all external (active and passive) equipment in front of the base station must be taken into account when fulfilling the requirements stated in 25.104. (See figures 1, 2 below)
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Figure 1: Transmitter test ports
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Figure 2: Receiver test ports

In 25.106 (REL-4) a repeater is defined as external device that gets RF carrier either as radiated or conducted. Conducted mean that it is e.g. connected to a base station with a RF cable like “normal” external equipment in 25.104. 


[image: image3.wmf] 

Conducted

 

Repeater

 

 

BS

 

cabinet

 

Test port A

 

Test port B

 

Repeater 

 

 

diplexer

 

or 

 

 filters

 

 

 

 

diplexer 

PA / LNA

 

 

 

 

 

 

 

From /To

 

antenna connector

 

<==>

 

 


Figure 3: Conducted Repeater 

The difference is that the external equipment in 25.104 is part of the reference point (Test port B in Fig. 1 + 2) but with respect to 25.106 REL-4 the repeater is not part of the reference but has its own specification (25.106 REL-4). 

It seems to be that, from regulatory point of view, it is not possible to distinguish between a RF conducted repeater as sketched in Fig. 3 and the external equipments sketched in Fig.1 and Fig.2.

Some reasons are as follows:

· For REL-4: If a base station has problems to fulfil certain requirements of 25.104 it would be possible to take some equipment out of the base station (but with RF cable connected to the base station) and declare it as “repeater”. In this case the same system must not fulfil 25.104. It is indirect an allowance to go around 25.104.

· If the BS is fulfilling the requirements stated in TS 25.104, a system combination of BS plus RF conducted repeater, which is compliant to 25.106 REL-4, will violate the mentioned requirements of 25.104. 

For REL-5 it might be possible that a system combination of BS (e.g. Wide Area BS) plus RF conducted repeater can fulfil the requirements of another BS class (e.g. Local Area BS). The BS classificatrion is currently under investigation under the REL-5 WI “FDD BS classification”. 

3. Conclusion & Proposal

From regulatory point of view it seems to be necessary to define the reference point at the far end antenna connector (port B, see Fig. 1 to Fig. 3) including external equipments like RF conducted repeaters.

It is not possible to connect external equipment (e. g. RF conducted repeaters) to a BS without degrading the performance for some of the requirements

There is a miss-alignment between 25.106 REL-4 repeater definition and reference point definition in 25.104 where certain requirements have to be fulfilled. As pointed out in WG4#20 with R4-011385, this would offer a possibility to go around the 25.104 in case of problems achieving base station requirements stated in 25.104. Therefor we propose the following:

Proposal

· For REL-4: 

· Due to the immediate problem in REL-4, we still believe that it would be appropriate to delete the RF conducted repeater from the repeater definition in TS 25.106 for REL-4. Therefor we propose again to delete the part “RF conducted” from the REL-4 25.106 repeater definition.

· For REL-5: 

· Specify the RF conducted repeater for 25.106 REL-5 in a way that it converts the requirements of one BS class (e. g. Wide Area BS) to another BS class (e.g. Local Area). This would mean that e.g. a 25.104 Wide Area BS + 25.106 RF conducted repeater have to be compliant to e.g. 25.104 Local Area BS. If this would be possible depends on the results of the ongoing work item FDD base station classification. 

· This approach would results in a split of the repeater definition in an air-coupled repeater and a RF conducted repeater with different requirements for the both types. 
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