3GPP TSG GERAN#53

Tdoc GP-120157
Hamburg, Germany

Agenda item 7.1.5.2.2
27st Feb – 2nd Mar, 2011
Source: Telefon AB LM Ericsson


3GPP TSG GERAN#53

Tdoc GP-120157

Introduction of a medium range multicarrier BTS class
1 Introduction

The MSR medium range (MR) base station class is currently being specified in RAN4, based on the UTRA MR BS class and the E-UTRAN MR BS class in progress. To be able to allow all capability sets for band category 2, the MSR MR BS class will need to incorporate GSM/EDGE and MCBTS as well. At GERAN#52 a new WI [1] was approved to specify a MR MCBTS base station class with compatible parameters.

2 Medium range scenario assumptions
The two possible approaches to derive new requirements suitable for a MR MCBTS is to either start with the micro BTS and modify requirements for wideband transmitter and receiver technology, or start with the macro MCBTS and adapt requirements towards shorter distances and lower output powers. It is the sourcing company’s view that the latter alternative would be the more straight forward approach in terms of minimizing specification impact while ensuring MSR alignment.
Assumption 1: Use multicarrier BTS as a baseline when deriving requirements.

The multicarrier BTS can be deployed in different scenarios with a range of output powers, so it may be seen as unclear what a MCBTS baseline refers to. An important scenario is GSM900 small cell scenario with which MCBTS is assumed to be compatible.

Assumption 2: Use the GSM900 small cell scenario as the reference scenario when deriving requirements.

The MSR MR base station requires the RF parameters of the different single-RAT parameters to be compatible. One way to create a joint set of compatible parameters is to base the different single-RAT requirements on the same underlying deployment scenario. Since the UTRA MR requirements and E-UTRA MR simulation assumptions are based on the micro scenario described in [2], it is the view of the sourcing company that it is a good starting point also when identifying needed MCBTS Medium Range parameters.

The scenario of interest ([2] sub-clause 5.1.3.2) has micro cell base stations placed in a Manhattan grid and is depicted in figure 1.
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Figure 1. (figure A.1 from [5]) The simulation setup for coexistence study between a Manhattan micro and and a macro hexagonal network.

An important part of this model is the assumption on how close to the base station a mobile can get. The micro Manhattan scenario assumes a Minimum Coupling Loss (MCL) of 53 dB. The same scenario is assumed to be valid for all frequency bands. To be able to create aligned requirements on base station output power and receiver blocking performance, it is proposed to adopt this also for the MR MCBTS.
Assumption 3. The MCL of MR MCBTS is assumed to be 53 dB for all frequency bands.
When reading [4], we can note that the GSM900 small cell scenario is derived using an MCL of 59 dB. If one were to modify the MCL value to 53 dB there are other parameters that also would need to be modified. The MS receiver would need to handle higher power levels from the base station, in a situation that is already strained (MS receiver input levels). Modifying MS requirements is out of scope for this WI, so output power of the MR MCBTS would consequently need to be reduced compared to that of the GSM900 small cell.

Assumption 4. Output power of MR MCBTS needs to be lower than what is specified in GSM900 small cell scenario.
To make sure that inband interference into uncoordinated systems is not increased when reducing MCL, all emissions should be lowered by the same amount as the MCL reduction, 6 dB (MCL 59 dB -> 53 dB).

Assumption 5. Unwanted and spurious emission levels need to be reduced by 6 dB (MCL reduction).

The MR MCBTS receiver would need to cope with higher power levels from uncoordinated interferers. On the other hand the need for sensitivity may be smaller. Regardless of how this issue is addressed it is not justified with larger receiver dynamics on the MR MCBTS. If anything, a smaller base station should be less expensive, in terms of design complexity and power consumption.

Assumption 6. Interferer levels in the receiver characteristics requirements of MR MCBTS need to be more stringent than macro MCBTS.
Assumption 7. The receiver dynamic range in MR MCBTS is should not be larger than for the macro MCBTS.
3 Medium range requirement proposals
This section contains more detailed discussion on how to modify the individual requirements of TS 45.005.
3.1 Transmitter

Output power

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

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.
Spectrum due to the modulation and wideband noise
According to assumption 5, noise levels need to be reduced by 6 dB.

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.

However, if we look at the spectrum mask (>6 MHz) for a single carrier at 38 dBm, we find the emission level of -50 dBm / 100 kHz (38 dBm – 8 – 85 + 5), so we should consider adopting this level for the lower limit even though it is only a 3 dB different to macro MCBTS.
Proposal 2: Adopt normal BTS spectrum mask requirement for MR MCBTS, while reducing the exception levels by 6 dB and lower noise limit by 3 dB.
Spectrum due to switching transients

There should be no reason to change this requirement for this RF scenario.
Proposal 3: Adopt normal BTS switching transient requirement for MC MCBTS.

Spurious emissions

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. Beyond 10 MHz this requirement is based on regulatory requirements. 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 4: Base MR MCBTS out-of-band spurious emission requirement on MR MCBTS intermodulation attenuation requirement
The requirement on spurious emission in BTS receive band is derived based on reference sensitivity, so we should base this requirement on whatever reference sensitivity is specified for MR MCBTS.
Proposal 5: Base MR MCBTS spurious emission requirement in Rx band on MR MCBTS reference sensitivity.
Requirements on co-existence do not need to be changed for this RF scenario

Proposal 6. Adopt normal BTS requirements for spurious emissions - co-existence with GSM and 3G systems.
The requirement on spurious emissions when declaring co-location can be relaxed if the co-located systems have a higher reference sensitivity level. It should be a fair assumption that an MR MCBTS will be co-located with MR UTRA and MR E-UTRA base stations, so it is proposed to base this requirement on MR UTRA and MR E-UTRA reference sensitivity. However MR E-UTRA reference sensitivity is not yet specified so we will have to leave the co-location requirement towards E-UTRA as TBD for now. Co-location with wide area BS would require the existing requirements.
Proposal 7: Base MR MCBTS co-location spurious emission requirement towards BS RX on the reference sensitivities of MR UTRA and MR E-UTRA.
Radio frequency tolerance
There is no reason to change this requirement for the medium range RF scenario.
Proposal 8: Adopt normal BTS radio frequency tolerance requirement for MR MCBTS.
Output level dynamic operation

There is no reason to change this requirement for medium range RF scenario.
Proposal 9: Adopt normal BTS radio frequency tolerance requirement for MR MCBTS.
Modulation accuracy

There is no reason to change this requirement for medium range RF scenario.
Proposal 10: Adopt normal BTS modulation accuracy requirement for MR 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. 

According to assumption 5, IM emission levels need to be reduced by 6 dB.

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.
Proposal 11: Adopt intermodulation requirement from macro multicarrier BTS, but reduce minimum levels by 6 dB.
3.2 Receiver

Blocking characteristics

A 6 dB lower MCL implies that the base station needs protection from 6 dB higher interferer levels. On the other hand the maximum input signal level at MCL is -20 dBm (33 dBm – 53 dB), i.e an increase of only 5 dB compared to the -25 dBm blocking level for macro MCBTS. This is also the difference between wide area and MR BS for UTRA. 
Noting that the highest input level possible for this RF scenario is -20 dBm, it should be highly unlikely to receive an -11 dBm (-20 dBm + 9 dB) input level which corresponds to 12 dB degradation in 900. The -15 dBm (-20 dBm + 5 dB) requirement for 8 dB degradation is considered sufficient to make sure that the receiver offers graceful degradation when subject to very high input levels, especially considering that the spread of input levels tend to be smaller for micro cells compared to macro cells..
Proposal 12: Increase interferer levels by 5 dB in requirement on blocking characteristics and for 900, remove the highest blocking level corresponding to 12 dB degradation.
AM suppression characteristics

A 6 dB lower MCL implies that the base station needs protection from 6 dB higher interferer levels. On the other hand, to keep the same difference between blocking level and this requirement, a 5 dB increase is proposed.
Proposal 13: Increase interferer levels by 5 dB in requirement on AM suppression.

Intermodulation characteristics
Since the reference sensitivity level increases we would need to increase the interference level accordingly if we do not wish to relax the requirement on receiver linearity. A third-order (3:1) relation between intermodulation noise and interferer level is assumed.
Proposal 14: Increase interferer level by a third of the desensitization, for the requirement on receiver intermodulation characteristics.
Spurious emissions

The limits should remain unchanged, since they are based on regulation.
Proposal 15: Adopt normal BTS receiver spurious emission requirement for MR MCBTS.
3.3 Transmitter / Receiver performance

Nominal error rates (NER)

Similarly as for receiver characteristics, the reduced MCL implies that the range of signal levels that the base station should handle is shifted towards higher levels. The low signal level requirement is related to reference sensitivity, so it is proposed to raise these levels corresponding to the desensitization. The high level input requirement at 10-3 BER is related to input levels not under power control and should be related to the blocking requirement. The -40 dBm levels refer to bursts under power control which should not need to be changed with the introduction of the medium range class.
Proposal 16: Increase all signal levels and limits by 6 dB for the requirement on low level limits of Nominal error rates (desensitization), compared to normal BTS and 5 dB for 10-3 BER requirements (increased blocking level requirement).
Reference sensitivity

Assumption 7 on receiver dynamics implies that we should at least reduce sensitivity by the same amount that the highest signal levels increase. It is proposed to use the MCL difference as desensitization.
Proposal 17: Reduce reference sensitivity by 6 dB compared to normal BTS.

Reference interference

The requirements in this sub-clause are specified relative the reference sensitivity level of previous sub-clause.
Proposal 18: Adopt normal BTS reference interference requirement for MR MCBTS.
Erroneous frame indication performance

Proposal 19: Adopt normal BTS erroneous frame indication requirement for MR MCBTS.
Random access and paging performance at high input levels

Similarly as for the other requirements on input levels, the levels need to be raised 5 dB to reflect an increased blocking level requirement.

Proposal 20: Increase input levels by 5 dB for the requirement on random access and paging performance at high input levels.

Frequency hopping performance under interference conditions

There is no reason to change this requirement for medium range RF scenario.

Proposal 21: Adopt normal BTS frequency hopping performance under interference conditions requirement for MR MCBTS.
4 Conclusion 
This document contains a number of basic assumptions and proposals on how to modify requirements when introducing a medium range multicarrier BTS.
More details can be found in a CR to TS 45.005 [3].
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