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Introduction of Medium Range and Local Area multicarrier BTS – Transmitter 
1 Introduction

The MSR Medium Range (MR) and Local Area (LA) base station class is currently being specified in RAN4 based on the UTRA MR BS class and the E-UTRAN MR BS classs (also currently being specified). UTRA LA BS and E-UTRA LA BS have already been specified. To be able to allow all capability sets for Band Category 2 (BC2), the MSR BS class will need to incorporate GSM/EDGE and MCBTS as well. At GERAN#52 a new WI [1] was approved to specify MR and LA multicarrier base station classes with compatible parameters.
This document is based on [6] and [7], but has been further developed to take the Local Area class into account.

This document focuses on Transmitter requirements.
2 Transmitter

Output power

The definition of output power is still under discussion in RAN4, with two options having the most support:

1. Limit carrier power per antenna port

2. Limit (total) power per antenna port

There are also the option to reduce the carrier power limit when transmitting the same carrier from multiple ports (e.g. MIMO), but since GERAN specifications do not describe such features it is our view that the GERAN definition should not take this into account at this point. 

For this requirement, we think that a direct alignment towards future RAN4 agreements may not be the best way forward. E-UTRA power definitions were written with a configurable BW single carrier in mind, while the typical GSM cell configuration consists of multiple TRXs.

While option 1 may seem the most flexible from an implementation point of view, it is our view that option 2 is equally as flexible for the intended GSM multicarrier implementation, since output power is a shared resource between the carriers due to a shared power amplifier.

Option 2 also has benefits to the derivation of other requirements which in many cases will not need a multiple-interferer margin beyond the total power limit (e.g. co-location blocking, wideband noise). Option 1 would potentially warrant unnecessary strict requirements since scenarios with high number of carriers would need to be taken into account. 

There are a number of GSM specific considerations that need to be taken into account when deciding on output power level for MR MCBTS. 

1. It is important to align the manufacturer’s declaration between MR MCBTS and MR MSR, which has 38 dBm as maximum output power per carrier.

2. With an MCL of 53 dB and a GSM900 MS blocking requirement of -23 dBm, it can be argued that output power should not be set higher than 30 dBm per carrier.

3. The DCS1800 maximum output power for M1 is 32 dBm. It is considered beneficial if possible to modernize existing micro installations without having to reconsider coverage, so the MR MCBTS output power should be set to at least 32 dBm per carrier.
One can directly see that these are conflicting arguments. However, if we assume the methodology of the microcell scenarios as described in [4], where MCL may be exceeded by 10 dB for interference to MS (“MS margin” in [4]) . Then it should be fair to pick a power level of 38 dBm per carrier. The methodology also assumes 10 interferers when deriving requirements, but since 1) only requires a single interferer at 38 dBm, this does not need to be taken into account here. Thus the scenario will be still consistent if the total power from MR MCBTS is also limited to 38 dBm.
Proposal 1: Medium range MCBTS has a maximum output power per carrier and maximum total output power of 38 dBm per antenna connector (agreed at telco#1.
The MS blocking situation is less difficult for LA compared to MR. Due to this and to have a common principle; it is proposed that we adopt the same output power principle as for LA but with 24 dBm output power.
Proposal 2: Local Area MCBTS has a maximum output power per carrier and maximum total output power of 24 dBm per antenna connector (agreed at telco#1).
Spectrum due to the modulation and wideband noise
According to the scenario assumption 5, noise levels need to be reduced by 6 dB and 14 dB, for the medium range and local area classes respectively.

Medium Range:

The small-scenario scenario with 4 TRXs at 38 dBm would emit 6 dB higher noise level than a single TRX at 38 dBm, which is the proposed output power limit for the medium range class. So a 6 dB reduction of noise is fulfilled by just adopting the normal BTS spectrum mask and complying with the proposed output power restriction.

The lower noise limit and the exceptions are absolute levels, so it is straight forward to reduce them by 6 dB.

Proposal 3: Adopt normal BTS spectrum mask requirement for MR MCBTS (agreed at telco#1), while reducing the exception levels by 6 dB (-42 dBm / -53 dBm).
Local Area:

If we were to adopt the normal BTS spectrum mask also for LA MCBTS, a 14 dB noise reduction would be taken care of by the output power difference. (38-24=14).
The lower noise limit and the exceptions are absolute levels, so it is straight forward to reduce them by 14 dB.

Proposal 4: Adopt normal BTS spectrum mask requirement for LA MCBTS, while reducing the exception levels by 14 dB (-50 dBm / -61 dBm).
Spectrum due to switching transients

There should be no reason to change this requirement for the new RF scenarios.
Proposal 5: Adopt normal BTS switching transient requirement for MR and LA MCBTS.

Spurious emissions

The requirement on Tx out-of-band spurious emissions > 10 MHz is based on regulatory requirements that do not change for smaller base stations.

Proposal 6: Reuse the requirements of Wide Area MCBTS for the Medium Range and Local Area classes (-36 dBm / 300 kHz and -30 dBm / 1 MHz) (agreed at telco#1).
Medium Range:

The requirement on out-of-band spurious emissions (2 to 5 MHz) need to be based on the third-order intermodulation emission requirement since IM represents the highest emission levels and band edge cavity filters do not have strong attenuation for these offsets. By applying the IM requirement of 60 dBc for 2 carriers as spurious emission limit, the requirements will fully align with UTRA MR BS emission mask for offsets >7.5 MHz.. However, alignment with inband IM requirement needs to be considered to be the same as well, see IM section below. 
Proposal 7: Base MR MCBTS out-of-band spurious emission requirement on MR MCBTS intermodulation attenuation requirement (-33 dBm / 30 kHz) and use a slope in the range from 5 to 10 MHz to connect to the requirement outside 10 MHz.
Local Area:

For the Local Area class, the highest IM emission level ( 21 dBm -60 dBc = -39 dBm / 200 kHz) is below the regulatory limits. 
Proposal 8: Base LA MCBTS out-of-band spurious emissions on regulatory limits only.

The requirement on spurious emission in BTS receive band is derived based on reference sensitivity and the assumption that BTSs are co-sited with other BTSs of the same class. Because of this, we should base this requirement on whatever reference sensitivity is specified for MR and LA MCBTS.
Note that the situation when co-locating BTS of different classes is handled by the following text:

From 45.005 “These values assume a 30 dB coupling loss between transmitter and receiver. If BTSs of different classes are co‑sited, the coupling loss must be increased by the difference between the corresponding values from the table above.”
Proposal 9: Base MR and LA MCBTS spurious emission requirement in Rx band on MR and LA MCBTS reference sensitivity (-98 dBm /  -90 dBm).
Requirements on co-existence do not need to be changed for this RF scenario since they refer to emissions into UE Rx band and non-co-located BS Rx band.
Proposal 10: Adopt normal BTS requirements for spurious emissions - co-existence with GSM and 3G systems (-62 dBm).
The requirement on spurious emissions when declaring co-location can be relaxed if the co-located systems have a higher reference sensitivity level. The RAN4 BS co-location requirements are written assuming that a base station is co-located with a base station of the same class. This approach is also used for above requirement on BTS spurious emissions in receive band. Because of this it is proposed to use the requirements from MSR while adding a note that additional site engineering may be needed when co-siting base stations of different classes. The MSR LA BS requirement is already set (-88 dBm), since both UTRA and E-UTRA LA BS exist, so it is possible to specify the LA MCBTS requirement already now. But we need to wait for further RAN4 discussions on E-UTRA MR BS reference sensitivity and the following MSR MR BS requirement in order to set the MR MCBTS requirement.

Proposal 11: Base MR and LA MCBTS spurious emission requirement towards co-located BS on TS 37.104 Table 6.6.1.4.1-1 (TBD for MR, -88 dBm for LA). 

Radio frequency tolerance
There is no reason to change this requirement for the considered RF scenarios.
Proposal 12: Adopt normal BTS radio frequency tolerance requirement for MR and LA MCBTS.
Output level dynamic operation

There is no reason to change this requirement for the considered RF scenarios.
Proposal 13: Adopt normal BTS radio frequency tolerance requirement for MR and LA MCBTS.
Modulation accuracy

There is no reason to change this requirement for the considered RF scenarios.
Proposal 14: Adopt normal BTS modulation accuracy requirement for MR and LA MCBTS.
Intermodulation attenuation

The base transceiver station requirement does not need to be changed since it is not directly affected by changing MCL, but the Intra BTS intermodulation attenuation requirement may need to be looked at. 

The discussion on MSR spectrum emission mask has not concluded yet, so there is still a dependency on the expected transmitter linearization capabilities of the multi-RAT radio.

However, one should note that the MSR spectrum emission mask is not formally related to the corresponding requirements of MCBTS, so GERAN can still consider possible options. 
If we consider the option to tighten requirements for MR and LA, this will lead to more transmitter complexity compared to WA MCBTS. If anything, we believe that MR and LA should be less complex. To relax requirements may cause degradations in adjacent bands. 
So to make sure that the highest IM emission levels are reduced sufficiently with lower output power without increasing transmitter complexity, it is proposed to reuse current relative limits. 

According to scenario assumption 5 [8], IM emission levels need to be reduced by 6 dB and 14 dB for MR and LA, respectively.

Medium Range:

A part of the requirement is written relative the carrier output power. Since the output power in the small cell scenario is 38 dBm per carrier, and keeping the same interference level due to IM received at MS in the MR MCBTS scenario, the transmitted IM level needs to be reduced by 6 dB due to lower MCL. This corresponds to defining IM requirement to -60 dBc for 4 carriers. This IM level would however cause more stringent IM requirement if 2 or 3 carriers are configured, so it is anyway proposed to keep the -60 dBc requirement for any number of carriers. One can also note that the -60 dBc requirement for 2 carriers at 35 dBm aligns with the UMTS mask for 38 dBm output power MR BS.
As the specification is written today, the minimum level is already reduced by 5 dB in the output power range of the MR MCBTS (≤33 dBm), which can be seen as sufficient (within 1 dB).

Proposal 15: Adopt intermodulation requirement from macro multicarrier BTS (agreed at telco#1), including the absolute levels.
Local Area:

The minimum level would be quite high compared to the carrier level if we were to reuse the -41 dBm minimum level for output powers below 33 dBm. For a carrier output power of 21 dBm this would correspond to 62 dBc (21 dBm – (-41 dBm). It is therefore proposed to re-use the normal BTS requirement of -46 dBm in this power range. 
Proposal 16: Adopt intermodulation requirement from macro multicarrier BTS (agreed at telco#1), but reduce the absolute level for carrier output powers below 24 dB (LA power range) to -46 dBm.
3 Conclusion 
This document contains a number of proposals on how to modify transmitter requirements when introducing a medium range and local area multicarrier BTS.
It is proposed to agree to the listed proposals to capture the principles agreed by GERAN1.

More details on how the proposals are implemented in the specifications can be found in a CR to TS 45.005 [3].
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