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Introduction of Medium Range and Local Area multicarrier BTS – Receiver (Update of GP-120600)
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 classes (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 Receiver requirements.
2 Receiver requirements
Inband blocking 

The RF scenarios are based on MCLs of 53 dB and 45 dB for Medium Range and Local Area BS classes, respectively. Since GSM does not have the same possibilities for fast MS power control as UTRA and E-UTRA and also that some channels are typically initially transmitted by the MS at maximum power, there is little choice other than, as a minimum, specify inband blocking protection corresponding to maximum MS output power (33 dBm) at the MCL described by the RF scenario.

Medium Range

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 1: Increase interferer levels by 5 dB in requirement on blocking characteristics to (-20 dBm / -15 dBm) and for 900 remove the highest blocking level corresponding to 12 dB degradation.
Local Area:

Reusing the same reasoning as for Medium Range, we note a MCL difference of 8 dB between MR and LA and thus propose an increase of interferer levels by 13 dB compared to Wide Area MCBTS.

The interferer level corresponding to 3 dB degradation should be aligned to the highest expected blocker level -12 dBm (33 dBm – 45 dB) of the RF scenario, and there should also be a higher interferer level to show that the receiver can adapt to higher interferers while maintaining selectivity, as was specified for the Wide Area MCBTS. However for the Local Area MCBTS, it is the sourcing company’s view that a somewhat lower selectivity could be acceptable when the interferer level is higher than what the RF scenario allows. Due to smaller capacity, it is considered less vital for a Local Area MCBTS to maintain its intended coverage when deployed in a different way than what the RF scenario intended. Also when looking at the MS mask (900) at offsets > 6 MHz, for the higher interferer level of -7 dBm, we can note that the MS noise in BTS wanted channel is -83 dBm = -7 dbm (input power) – 71 (MS mask) -8 (30 kHz ref) +3 (100 kHz -> 200 kHz conversion), while the performance requirement with 8 dB degradation gives BTS own noise at -94 dBm = -90 dBm (refsens) -9 (C/N) + 5 (3 dB -> 8 dB degradation). There is a 9 dB difference between these levels, so it should be possible to relax the performance requirement at -7 dBm from 8 dB to 12 dB degradation even when considering MSs that are 5 dB better than specification. Similar arguments where used in the development of the pico BTS. For 1800, the mask is 2 dB less stringent but the argument should still hold since maximum output power is 3 dB lower than for 900. 
Proposal 2: Increase interferer levels by 13 dB in requirement on blocking characteristics to (-12 dBm / -7 dBm) corresponding to (3 dB / 12 dB) degradation. 
Out-of-band blocking

The requirements in RAN4 specifications are based on co-location with a base station of the same class. It is the sourcing company’s view that GERAN should base co-location requirements on the same principle.
Proposal 3: Base co-location blocking requirements on co-location with base station of the same class. Introduce wording similar to current requirement on spurious emissions in BTS Rx band (see [9]) to handle co-location of base stations of different class.
Medium range:

RAN4 has agreed MR MSR and E-UTRA requirements for out-of-band blocking (CW interferer) at a level of -15 dBm. Therefore we propose -15 dBm as the level for out-of-band blocking, which is the same level as for the macro Wide Area MCBTS and MSR.
RAN4 also has agreed to a co-location blocking requirement for MSR and E-UTRA MR of +8 dBm, based on 38 dBm output power and 30 dB coupling loss. This should apply also for MR MCBTS, assuming that no margin for multiple interferers is needed.

Proposal 4: For MR MCBTS, adopt -15 dBm for out-of-band blocking with a co-location requirement of +8 dBm (agreed at telco#1). 

Local Area: 
RAN4 has not yet agreed on out-of-band blocking for LA, but one may expect them to arrive at a requirement of -15 dBm (this is the requirement for UTRA and E-UTRA LA) and a co-location requirement of -6 dBm (from RAN4-62bis input documents), which is in line with output power agreed at our telco #1.
Proposal 5: For LA MCBTS, adopt -15 dBm for out-of-band blocking with a co-location requirement of -6 dBm, given that RAN4 agrees the same requirements for LA MSR.
AM suppression characteristics

A lower MCL implies that the base station needs protection from higher interferer levels. To keep the same relation between blocking level and this requirement, 5 dB and 13 dB increases are proposed. It is recognized that this requirement in band dependent in current MCBTS specification, but the blocking requirement is not, so the relation will be maintained by shifting both requirements by the same amount.
Proposal 6: Increase interferer levels by 5 dB and 13 dB in requirement on AM suppression, for MR and LA MCBTS, respectively.

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. For MR, this would correspond to a 6 / 3 = 2 dB increase in interferer level and for LA, 14 / 3 ≈ 5 dB.
Proposal 7: Increase interferer level by 2 dB and 5 dB for MR and LA, for the requirement on receiver intermodulation characteristics.
Spurious emissions

The limits should remain unchanged, since they are based on regulatory limits.
Proposal 8: Adopt normal BTS receiver spurious emission requirement for MR and LA MCBTS (agreed at telco #1).
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 highest expected input level. For the macro MCBTS 900 this level is specified with a 8 dB margin (33 dBm -59 dB -(-18 dBm)), but for the new classes it could be considered sufficient to have a margin of 6 dB (4 carriers) for MR and 3 dB (2 carriers) for LA.  So instead of increasing these levels by the MCL difference, an increase of 4 dB ((59-53) – (8-6)) and 9 dB ((59-45) – (8-3)) could be considered sufficient. The -40 dBm levels refer to signals under power control which should not need to be changed with the introduction of the new classes.
Proposal 9: Increase all signal levels and limits by 6 dB and 14 dB for the requirement on low level limits of Nominal error rates (desensitization), compared to normal BTS and 4 dB and 9 dB for 10-3 BER requirements (increased input signal level).
Reference sensitivity

Assumption 7 [8] on receiver dynamics implies that we should at least reduce sensitivity by the same amount as the highest signal levels increase. It is proposed to use the MCL difference as desensitization.
Proposal 10: Reduce reference sensitivity by 6 dB and 14 dB compared to normal BTS, for MR and LA MCBTS, respectively.

Reference interference

The requirements in this sub-clause are specified relative the reference sensitivity level of previous sub-clause.
Proposal 11: Adopt normal BTS reference interference requirement for MR MCBTS.
Since the pico scenario of [2] is an indoor scenario, it is proposed to adopt the pico-BTS approach to limit propagation conditions to TI5.

Proposal 12: Limit propagation conditions of LA to TI5, similar to pico-BTS.
Erroneous frame indication performance

Proposal 13: Adopt normal BTS erroneous frame indication requirement for MR and LA MCBTS.
Random access and paging performance at high input levels

Similarly as for the high-level NER requirement, the levels need to be raised 4 and 9 dB to reflect an increased input signal levels.

Proposal 14: Increase input levels by 4 dB and 9 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 the new RF scenarios.

Proposal 15: Adopt normal BTS frequency hopping performance under interference conditions requirement for MR and LA MCBTS.
4 Conclusion 
This document contains a number of proposals on how to modify receiver requirements when introducing 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 can be found in a CR to TS 45.005 [3].
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