TSG-RAN Working Group 4 (Radio) meeting #43 bis 
 R4-071000
Orlando, FL, US, 25 – 29 June 2007


Source:
Ericsson

Title:
LTE BS ACS and narrowband blocking
Agenda item:
6.3.3
Document for:
Approval
1 Background
Two proposals for defining LTE BS ACS and narrowband blocking have been made to RAN4 [1,2]. The parameters proposed are similar, but with some important differences. This contribution revisits the arguments for the different choices of parameters and draws conclusions based on the rationale presented. 

2 Discussion

The two main proposal made at RAN4#43 [1,2] have many points in common:

· 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 (proposed as 340 kHz in [1] and 400 kHz in [2])

The main differences between the proposals are 
· The measurement channel used for the requirement 
· The chosen in-band blocking level and “desensitization” compared to the Rx reference sensitivity level
· The narrowband blocking is tested only at the first point at 340 kHz in [1], while it is swept out to 5 MHz in [2].

2.1 Measurement channel
It is proposed in [2] to use the same measurement channel for the ACS and narrowband blocking requirements as defined for LTE Rx reference sensitivity. This measurement channel with a 25 Resource Block (RB) granularity for RF carrier bandwidths above 5 MHz is proposed in [3] and [4].

For requirements such as ACS and narrowband blocking, when an interferer may impact a limited set of resource blocks through different receiver impairments, a certain granularity of the measurement channel makes sense in order to capture such impairments in the requirement. A measurement channel defined over the full RF bandwidth would “average” the performance over the full bandwidth and could in this way “hide” some impairments. Using the proposed smaller granularity however, the blocking requirement will be valid for each 25 RB block part in the receiver bandwidth, which will more accurately reflect impairments that are localized to a limited number of RBs. 

2.2 In-band blocking level and desensitization
The main difference in how the levels are defined is the basic assumption they are based on.

The requirement in [1] is based on a consistent BS ACS level, independent of RF bandwidth, that is derived from the agreed UE ACLR, with assumption making the BS ACS limiting for the joint uplink A similar approach is taken for the narrowband blocking. One implication is that the requirement will vary depending on the RF bandwidth in order to keep the ACS constant:
· 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
The requirements proposed in [2] are scenario based, assuming a 24 dBm UE at 70 dB MCL. The desensitization is chosen the same as for UTRA. Since the scenario does not depend on the bandwidth, the requirement is also independent of RF bandwidth:
· ACS level
-46 dBm
Desensitization
6 dB for 5, 10, 15 and 20 MHz

· NB blocking level
-47 dBm
Desensitization
6 dB
The impact of adjacent channel interferers on carriers of different RF bandwidths is illustrated in Figure 1. For ACS, it can be seen that the impact of an adjacent channel interferer will fundamentally be very similar on the first 25 RB for both 5 and 10 MHz bandwidth. The impact on the second set of 25 RB will be lower in the 10 MHz case and uplink performance will in this case be limited by the first 25 RB. This is a motive for the scenario based approach with fixed limits, since the impact on these 25 RB will depend on the scenario only and not on the RF bandwidth.

The situation is even clearer for narrowband blocking as shown in the lower part of Figure 1, where the blocker will impact mostly a few RBs closest to the RF carrier edge. Note also that the situation for both ACS and narrowband blocking further illustrates the advantages of the 25 RB granularity. 
Recognizing that the requirement is limited by the worst case set of 25 RB, the narrowband blocking level could be aligned with the -49 dB proposed in [1]. The ACS interferer level could be set at -48 dBm (still 1 dB higher than for narrowband blocking) and keeping the 6 dB desensitization proposed in [2] independent of RF bandwidth
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Figure 1 ACS and narrowband blocking for 5 and 10 MHz RF carrier bandwidth.
2.3 Narrowband blocking test points

It is proposed in [2] to “sweep” the interferer in the narrowband blocking requirement from the point closest to the band edge out to the 5 MHz point. In this way, the different possible impairments on the receiver performance from close in interferers are verified. As an alternative, the requirement could be defined with the single RB interferer set up at all possible RB positions, starting at 340 kHz as proposed in [1], going in 180 kHz steps up to 4660 kHz.
3 Proposal

Based on the earlier proposals in [1] and [2], it is proposed that the LTE BS ACS and narrowband blocking requirement are designed as follows:
ACS
· A measurement channel defined with 25 RB granularity for bandwidths above 5 MHz (as detailed in [3] and [4])

· An ACS interferer level of -48 dBm

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

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

Narrowband blocking
· A measurement channel defined with 25 RB granularity for bandwidths above 5 MHz (as detailed in [3] and [4])

· An narrowband blocker level of -49 dBm

· Use of a single RB interferer LTE signal at 340 to 4660 kHz from the RF carrier edge to define narrowband blocking 

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