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Introduction
An ad hoc meeting on LTE BS Rx requirements was held Wednesday evening.

The following companies were present: Alcatel Lucent, CATT, DoCoMo, Ericsson, Fujitsu, Huawei, NEC, Nokia, Nokia Siemens Networks, Nortel, Qualcomm, Samsung, Rhode & Schwarz, TeliaSonera, Vodafone, and Panasonic.
1 BS operating band unwanted emission limits (“spectrum emissions mask”)

Input contributions to RAN4 #43 bis:
[1] R4-070932, "E-UTRA operating band unwanted emission limits" (Nokia Siemens Networks).

[2] R4-070933, "FCC Limits for E-UTRA bandwidth options" (Nokia Siemens Networks).
[3] R4-070574, "LTE BS out-of-band emission requirements" (Ericsson).
1.1 Points of consensus

· Mask levels for 5 MHz channel bandwidth (very similar between ‎0 and ‎[3])

· FCC requirements as agreed earlier, plus the proposal in ‎[2].

· Level of requirement outside of defined mask (-15 dBm/MHz)

1.2 Points that need agreement

· Fixed mask or a mask scalable with bandwidth

· Masks for <5 MHz channel bandwidths

1.3 Agreed way forward

· Below 5 MHz channel bandwidth: Individual masks based on ‎[1], not exceeding the 5 MHz mask above the 1 MHz point.
· Above 5 MHz channel bandwidth: Fixed mask based on the 5 MHz mask on ‎[1] and ‎[3], exact levels to be elaborated during the week.
2 Reference sensitivity and measurement channel
Input contributions to RAN4 #43 bis:
[4] R4-070892, "On definition of E-UTRA base station reference sensitivity level" (Nokia Siemens Networks).

[5] R4-071004, "LTE BS receiver reference sensitivity requirement" (Ericsson).
[6] R4-070893, "On definition of E-UTRA base station reference sensitivity level – measurement channels" (Nokia Siemens Networks).
[7] R4-070991, "LTE BS Receiver reference sensitivity level and reference measurement channel" (Ericsson).

2.1 Points of consensus

· A fixed performance criterion measured as a throughput (no retransmissions)

· Measurement channel based on QPSK, R=1/3, 12 symbols per subframe

2.2 Points that need agreement
· The performance criteria used in ‎[4] is throughput in kbps, while a percentage measure is proposed in ‎[5].

· The measurement channel in ‎[6] is defined over the full channel bandwidth for channel BW>5 MHz, while it is in ‎[7] defined with a granularity of 25 resource blocks.

2.3 Agreed way forward

· The throughput limit is expressed as a percentage of peak throughput for the measurement channel.
· The measurement channel proposed in ‎[6] needs to be revised according to recent RAN1 progress.

· Measurement channel will be as in ‎[6] for 1.4 and 5 MHz. Higher BW will be with 25RB granularity. 
2.4 Open issues

· Measurement channels for 1.6 and 3.2 MHz channel bandwidth are ffs.

· SNR point, implementation margin and throughput limit needs to be agreed through simulations.
3 Blocking

Input contributions to RAN4 #43 bis:

[8] R4-070895, "On definition of E-UTRA base station blocking performance requirement" (Nokia Siemens Networks).

[9] R4-070901, "TP to Radio Frequency (RF) system scenarios TR on the base station blocking simulation results" (Nokia Siemens Networks).
[10] R4-070999, "LTE BS Blocking requirement" (Ericsson).

3.1 Points of consensus

· Use of a 25 Resource Block LTE signal to define in-band blocking (≥ 7.5MHz from carrier edge out to operating band edge)

· Use of a CW signal to define out-of-band blocking (outside of operating band)

· Definition of the requirement with the carrier signal at 6 dB “desensitization” compared to the Rx reference sensitivity level

· An out-of-band blocking level of -15 dBm
3.2 Points that need agreement

· The measurement channel (full bandwidth vs. granularity of 25 resource blocks)

· The chosen inband blocking  levels:
· The -46 dBm level in ‎[8] and ‎[9] is based on 24 dBm UE  power
· The -40 dBm level in ‎[10] is based on a 30 dBm UE power. 

3.3 Agreed way forward

· Measurement channel as for Rx sensitivity.
· Agreed inband blocking level is -43 dBm.
4 ACS and narrowband blocking and 

Input contributions to RAN4 #43 bis:
[11] R4-070894, "On definition of E-UTRA base station narrowband blocking and ACS requirements" (Nokia Siemens Networks).

[12] R4-071000, "LTE BS ACS and narrowband blocking" (Ericsson).
4.1 Points of consensus

· Use of a 25 Resource Block LTE signal at 2.5 MHz from RF carrier edge to  define ACS

· Use of a 1 RB signal to define narrowband blocking

· Narrowband blocking defined at a first point close to the RF band edge where the closest position of an LTE carrier with a single RB

4.2 Points that need agreement

· The measurement channel (full bandwidth vs. granularity of 25 resource blocks)
· The chosen ACS/blocking level and “desensitization”:

· Proposal in ‎[11]:

· ACS level
-49 dBm
Desensitization
14, 10, 9 and 8 dB for 5, 10, 15 and 20 MHz
· NB blocking level
-49 dBm
Desensitization
6 dB
· Proposal in ‎[12]:

· ACS level
-48 dBm
Desensitization
6 dB for 5, 10, 15 and 20 MHz

· NB blocking level
-49 dBm
Desensitization
6 dB
· The narrowband blocking is tested only at the first point at 340 kHz in ‎[11], while it is swept out to 4.66 MHz in ‎[12]
4.3 Way forward

· Measurement channel as for Rx sensitivity.
· NB blocking level -49 dBm, 6 dB desensitization;
· Swept requirement over 5 MHz (first adjacent channel), step to be studied further.
· ACS interferer level -52 dBm for 5 MHz and above, 6 dB desensitization.

4.4 Open issue
· ACS limits for 1.4 and 3.0 MHz channel bandwidth.
5 Receiver intermodulation and narrowband intermodulation

Input contributions to RAN4 #43 bis:
[13] R4-070898, "Further E-UTRA base station intermodulation simulation results" (Nokia Siemens Networks).

[14] R4-070899, "On E-UTRA base station intermodulation and narrowband intermodulation performance requirements" (Nokia Siemens Networks).
[15] R4-071001, "LTE BS Receiver intermodulation" (Ericsson).

5.1 Points of consensus

· Use of a CW plus a 25 Resource Block LTE signal to define BS receiver intermodulation

· Use of a CW plus a single Resource Block LTE signal to define narrowband receiver intermodulation 

· Choice of CW and carrier position to create a “worst case” scenario, where the IM product falls directly over the first resource block(s) on the received LTE carrier.

· Definition of the requirement with the carrier signal at 6 dB “desensitization” compared to the Rx reference sensitivity level

5.2 Points that need agreement

· The measurement channel (full bandwidth vs. granularity of 25 resource blocks)
· Interfering signal level
· -55 dBm proposed in ‎[14] based on the simulations in ‎[13] assuming 1% probability of occurrence
· -50 dBm proposed in ‎[15] based on the simulations in ‎[13] assuming ~0.01% probability of occurrence
5.3 Agreed way forward

· Measurement channel as for Rx sensitivity.
· Agreed interference levels for both requirements is -52 dBm.

5.4 Open issue
· How does the narrowband intermodulation with 1RB+CW impact a 25RB measurement channel? Will another measurement channel be needed?
6 Receiver dynamic range

Input contributions to RAN4 #43 bis:

[16] R4-070896, "On E-UTRA base station dynamic range requirement" (Nokia Siemens Networks).

[17] R4-070897, "On E-UTRA base station dynamic range requirement – measurement channels" (Nokia Siemens Networks).
[18] R4-071002, "LTE BS Receiver dynamic range" (Ericsson).

6.1 Points of consensus

· An interfering AWGN signal added with a level 16 dB above the theoretical receiver noise floor, in order to stress the receiver at a higher received signal level.

· Definition of the requirement with the carrier signal at 16 dB “desensitization”, based on a high SNR criterion.

6.2 Points that need agreement

· The measurement channel (full bandwidth vs. granularity of 25 resource blocks)
6.3 Agreed way forward

· Measurement channel agreed to be with 25 resource blocks granularity, based on the proposal in ‎[17].
6.4 Open issues
· The 16 dB level above noise floor for the interfering signal may need some further study.

· Level of wanted signal (based on the SNR point) is ffs.

· SNR point, implementation margin and throughput limit needs to be agreed through simulations.
