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1.
Introduction

In RAN#53 in Fukuoka, a new parent work item for Release 11 was agreed to specify the RF requirements for E-UTRA medium range and MSR medium range and local area BS classes [1].
In RAN #60bis in Zhuhai, a number of papers were presented [2,3,4 and 5] and this paper continues the discussion based on some of the pointed raised and provides details for consideration for the new core requirements based on the  MSR principle and the RAT specific requirements.
2.
Discussion
The following is a summary of updates required to the receiver characteristics sections of TS 36.104 and TS 37.104 to support the medium range and local area BS requirements as based on the definition of BS to UE MCL of 53 dB and 45dB, respectively. The current requirements for E-UTRA local area BS are provided here and compared to the corresponding UTRA local area or E-UTRA wide area BS requirements for reference.
2.1

Reference sensitivity level

The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel. 

E-UTRA local area BS Reference sensitivity level 
· 8 dB degradation compared to Wide Area BS.

· With a 13 dB noise figure; and is 6 dB tighter than UTRA Local Area BS.

2.2
Dynamic range

The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.
E-UTRA local area BS Receiver Dynamic Range

· 8 dB higher wanted / interfering signal mean power compared to Wide Area BS.

· 20 dB dynamic range; 10 dB looser than UTRA Local Area BS.

2.3
In-channel selectivity

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel.

E-UTRA local area BS In-channel selectivity

· 8 dB higher wanted / interfering signal power compared to Wide Area BS.

· 25 dBc selectivity; same as Wide Area BS.

2.4
Adjacent Channel Selectivity (ACS) and narrow-band blocking

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.  
E-UTRA local area BS Adjacent Channel Selectivity (ACS)

· 8 dB higher wanted / interfering signal power compared to Wide Area BS.

· 46 dBc ACS; same as UTRA Local Area BS.

2.5
General blocking requirement

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking.

E-UTRA local area BS Narrowband blocking

· 8 dB higher wanted / interfering signal mean power compared to Wide Area BS.

· 49 dBc rejection; 1.5 dB tighter than UTRA Local Area BS.

E-UTRA local area BS Blocking

· 8 dB higher wanted / interfering signal power compared to Wide Area BS.

· 55 dBc rejection; 0.5 dB tighter than UTRA Local Area BS.
2.6
Co-location with other base stations
This additional blocking requirement may be applied for the protection of E-UTRA BS receivers when GSM, CDMA, UTRA or E-UTRA BS operating in a different frequency band are co-located with an E-UTRA BS. The requirement is applicable to all channel bandwidths supported by the E-UTRA BS.

The requirements in this clause assume a 30 dB coupling loss between interfering transmitter and E-UTRA BS receiver and are based on co-location with base stations of the same class. 
E-UTRA local area BS Blocking requirements - co-location with BS in other frequency bands.

· -7 dBm with Pico GSM850/GSM900, same as UTRA Local Area BS.

· -4 dBm with Pico DCS1800/PCS1900, same as UTRA Local Area BS.

· -6 dBm with Local Area UTRA/E-UTRA BS, same as UTRA Local Area BS.

2.7 
Receiver spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. In this case for FDD BS the test shall be performed when both TX and RX are on, with the TX port terminated. 

For TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission is valid.
· No change expected 
2.8 
Receiver intermodulation 

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. 
E-UTRA local area BS Receiver intermodulation

· 8 dB higher wanted / interfering signal mean power compared to Wide Area BS.

· 0.5 – 1.5 dB   more relaxed  than UTRA Local Area BS.
2.9  
         Performance requirements

Performance requirements specify the ability of the BS to correctly demodulate signals in various conditions and configurations. For UTRA and E-UTRA the requirements specify a minimum throughput or maximum BLER or BER that shall be achieved at a specific SNR. For GSM/EDGE the requirements specify a maximum FER, BLER or BER that shall be achieved at specific sensitivity levels (C) and specific carrier-to-interference ratios (C/I). 

E-UTRA local area BS Receiver demodulation requirements

· Current requirements in the following conditions are not applicable.

· ETU70, ETU300, moving propagation conditions, high-speed-train scenarios, high speed mode (for PRACH).

· However New requirements in EVA5 (to replace the existing requirements in ETU70).to cover 
· HARQ-ACK multiplexed on PUSCH

· CQI missed detection requirements for PUCCH format 2

3.
Summary

In this paper, a summary of the required changes in receiver requirements for the introduction of E-UTRA medium range and MSR medium range and local area BS classes into the TS 36.104 and TS 37.104 are presented. These core requirements will need to be further discussed.  
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