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1 Introduction
The value of DRX has been discussed for wide area at length and it is hoped that this meeting the final value (between 1 and 2dB) will be agreed this meeting.
The value of DRX for the medium range and local area BS has to this point been FFS, but it is important that it is also agreed at this meeting so the specifications can be finalized.

This paper discusses the sensitivity of the other BS classes and proposes a value of DRX.

2 Discussion

2.1 System scenarios

The medium range and local area receiver requirements are based on different system scenarios than the wide area BS. These scenarios are most commonly identified by either a minimum distance or an MCL, although in practice the simulations of the system scenarios include other varying factors such as antenna height, loss model, building density etc..
The different BS classes are represented in the specification (TS 37.105) as:

The requirements in the present document apply to AAS BS of Wide Area BS, Medium Range BS and Local Area BS classes unless otherwise stated. The associated deployment scenarios and definitions of BS classes are exactly the same for AAS BS with and without connectors.

BS classes for OTA AAS BS are defined as indicated below:

-
Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.

-
Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.

-
Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.

BS classes for hybrid AAS BS are defined as indicated below:

-
Wide Area BS are characterized by requirements derived from Macro Cell scenarios. For AAS BS of Wide Area BS class, the minimum coupling loss between any TAB connector and the UE is 70 dB.

-
Medium Range BS are characterized by requirements derived from Micro Cell scenarios. For AAS BS of Medium Range BS class, the minimum coupling loss between any TAB connector and the UE is 53 dB.

-
Local Area BS are characterized by requirements derived from Pico Cell scenarios. For AAS BS of Local Area BS class, the minimum coupling loss between any TAB connector and the UE is 45 dB.

It is carefully pointed out that the scenarios for OTA which uses minimum distance are exactly the same as for conducted which uses MCL. The reason for using MCL for conducted is for non-AAS the antenna is not part of the BS so it is included as part of the MCL. For hybrid AAS as conductors were available the same method was adapted to maintain commonality. However for TA requirements clearly MCL is not appropriate as the antenna cannot be included as part of the MCL because it is part of the BS, hence the minimum distance which is appropriate to the MCL value is quoted.
Clearly as the scenarios for the different BS classes have not changed then the relative difference in performance between the classes has not changed. The transmitter BS power class limits have been kept the same for the same reason. Hence the difference between the receiver requirements for the different BS classes should remain the same.
2.2 Implementation

The higher sensitivity level in the lower power BS classes already allows for the noise figure to be higher to allow the linearity to be higher. So allowance is already considered for potentially poorer NF of the front end of a lower power class receiver. 

In this case it is possible that a local area BS antenna may be more compact than a wide area antenna and have a lower radiation efficiency, however as the noise figure requirement is already lower for the local area this difference should not cause an issue with implementation. Also if the radiation efficiency is lower then both the wanted signal and the interfere hit the LNA at a reduced level so the HW specification is not significantly altered.

In terms of DRX which is intended for degradation in performance due to beam forming, these aspects should also be considered:

Steering Error 

A low power BS may have a smaller antenna and hence less beam forming potential. This will result in wider lower gain beams. The relationship between antenna gain steering error and  the bema width is complex, in general the systems studied (AAS wide area antenna, NR mm wave antenna) have shown two competing trends

As the beam gets narrower (i.e. the antenna larger) small pointing errors produce larger gain errors


The more independent error sources (i.e. for larger antennas) the lower the probability of a coherent pointing error.

The 2 do not exactly cancel out in general it has been seen that:


When Rx >8 the probability evens out


Antenna gain error for a mm wave system with arrow beam is slightly worse than for the wider beam width AAS antenna.

Without carrying out simulations of potential local area and medium range antennas and considering that the number of TRX >8 for an OTA system, it seems unlikely that the steering error will be greater for local area and medium range BS than for a wide area BS.

Correlation of noise sources in RX units

The analysis done in [1], assumes 15dB cross talk between antenna elements which equated to 0.15dB degradation in system noise figure. It is possible that for a more compact antenna the mutual coupling would be worse. A 10dB cross talk results in degradation of approx 0.4dB.

The other contribution considered was the effect of a shared LO, for a lower power BS with a higher NR it is likely that the front end dominates the noise figure more and the LO will have a smaller influence than in the wide area gain budget. So the figure of 0.4dB assumed in [1] can be considered worse case.
The result of correlated noise therefore is slightly worse for the smaller BS classes, a worst case figure of (0.42 + 0.42)0.5 = 0.56dB (compared to 0.42dB assumed for wide area).

He sum of the steering error and the noise correlation effects is still only (0.52 + 0.562)0.5 = 0.75dB, wich is less than the low end of the agreed range for DRX for wide area.

It seems 1dB is an acceptable DRX value considering practical implementation of local area and medium range BS classes.
3 Summary
This paper has looked at the system scenarios assumed for the BS classes and also the practical implementation aspects that impact DRX for the lower power BS classes.
As the system scenarios have not changed it makes sense that the relationship between sensitivity and interferer levels for the different BS classes remains the same between conducted and all OTA. If possible therefore it makes sense to use the same value of DRX for all BS classes.

Analysis of the implementation issues which contribute to DRX show that most f the contributing factors have small variations between the classes but not great enough to alter the conclusion. In the analysis the contributors are expected to reduce due to the implementation then they have been kept the same as wide area, and if it is expected they will increase this has been done. As such the analysis is worst case, and still the value is below the bottom end of the proposed range for DRX. It is therefore reasonable to use the same value for DRX for all BS classes.

Proposal :  The same value of DRX is used for all BS classes
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