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1 Introduction
In this paper we discuss the A-MPR profiles required for protection of services below 824 MHz: we propose to use a more detailed A-MPR profile in order to minimize the impact on user- and system performance. 

We propose two NS values for protection below 824 MHz

1. NS_x3 mapped to an A-MPR for complying with a -42 dBm/6.25kHz limit at a 0.75 MHz or 1 MHz offset from the E-UTRA carrier (1 MHz a common guard band size)
2. NS_x4 mapped to an A-MPR for complying with a -42 dBm/6.25kHz limit at a 2 MHz offset from the E-UTRA carrier (2 MHz guard band used in Korea)
3. NS_x5 mapped to an A-MPR for complying with a -42 dBm/6.25kHz limit at a 3 MHz offset from the E-UTRA carrier (3 MHz allows an additional 1.4 MHz carrier in between the carrier with NS_x5 configured and the protected band)
4. NS_x6 mapped to an A-MPR for complying with a -50 dBm/MHz in 703-803 MHz (APAC700)

The NS values are mapped to specific offsets since the protected range above 814 MHz can vary throughout geographical regions. If the offset is larger than 3 MHz, then NS_x4 (3 MHz) can be used or NS_01 (no A-MPR) if the offset is sufficient. The 2 MHz offset could possibly be left out.
Just like for the upper edge (see [1]), we propose to use PUCCH over-provisioning and a similar approach to the A-MPR profile as Band 13, but make the A-MPR profile more refined, while still being reasonably complex to facilitate UE calibration.
2 PUCCH over-provisioning at the lower edge
In order to maintain uplink control channel coverage we propose to use PUCCH over-provisioning to meet the -42 dBm/6.25kHz limit and the -50 dBm/MHz for APAC700. The required A-MPR for the smaller allocations is much smaller, except for small bandwidths and small offsets. PUCCH over-provisioning is then used to define regions of A-MPR.
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Figure 2.1: PUCCH over-provisioning at the lower edge.
The extent of the PUCCH region can be estimated as follows: for a one PRB allocation size, the first RB position (RBstart) for which the 3rd order IM with the IQ image falls just below Flimit, and assuming that the emission limit would be exceeded otherwise,
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from the lower edge of the E-UTRA carrier and at the upper edge
(2.2)      
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from the lower edge of the E-UTRA carrier for bandwidths > 1.4 MHz, and with offset 
(2.3)
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The upper edge of the protected band is the Flimit, chosen arbitrarily since the entire 814-824 MHz to mobile services by administrations. 

For the -42 dBm/6.25kHz limit PUCCH over-provisioning is needed (with 28 dBc modulator performance) as determined by (2.1) and (2.2). The A-MPR for 1 RB is of the order of 2 dB (all bandwidths). If the offset is sufficiently large, no over-provisioning is needed: e.g. for a 10 MHz carrier allocated in FCC block A to protect services below 816 MHz. However, this would be needed for a 10 MHz carrier allocated down to Block A’’, but the PUCCH region is “normal” with RBstart = 1.
3 A-MPR profile

The delimiters Rl and Ru of the PUCCH regions are made to define regions of A-MPR just as for the upper edge described in [1]. For the -42 dBm/6.25 kHz emission limit the CIM3 will not generate emissions products exceeding the limit, and the general behaviour will be as shown in Figure 3.1 with the below Region A. If a 25 dB duplexer rejection can be ensured below 803 MHz, then the CIM3 will likewise not generate emissions products exceeding the limit.


[image: image5]
Figure 3.1: behaviour for the -42 dBm/6.25kHz limit.

The 1.4 MHz case needs special treatment since the IM products fall close to the allocated RB(s).
4  750 kHz or 1 MHz offset?

For protection of narrowband services in Southeastern US below 813.5 MHz, a 0.75 kHz offset has been proposed. This implies higher A-MPR for the 1.4 MHz bandwidth. Figure 4.1 shows emissions from a 1.4 MHz carrier with 25 dBc requirements for IQ image and LO leakage (the carrier allocated up to 849 MHz at the upper edge but the arguments are the same). For a 1 MHz offset (850 MHz), the OOB emissions fall outside the 3rd order IM zone that extends to about 0.7 MHz offset, whereas they fall just inside for 0.75 MHz. This means that the A-MPR required is higher in the latter case. 
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Figure 4.1: emissions from a 1.4 MHz carrier (full power).
The A-MPR required for a 0.75 MHz offset with 28 dBc modulator performance is shown in Figure 4.2, the corresponding results for a 1 MHz guard in Figure 4.3.
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Figure 4.2: A-MPR needed for 0.75 MHz offset.
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Figure 4.3: A-MPR needed for 1 MHz offset.

The difference in A-MPR is around 2 dB for the larger allocations, and the 0.75 kHz case requires A-MPR for all allocations starting at RBstart = 0.

If a -42 dBm/6.25 kHz protection level is required at 813.5 MHz, a 1 MHz offset would generate emissions that exceed the limit by a few dBs in 813.5-814 MHz. A 0.75 MHz offset is a safer bet, but at the expense of higher A-MPR. One possible compromise is to specify the A-MPR profile for 1.4 MHz assuming a 0.75 MHz when NS_x3 is signaled, the effect for the larger bandwidths is less pronounced.

5 Protection of APAC700
Figure 5.1 shows the A-MPR needed to meet the -50 dBm/MHz limit in 703-803 MHz with a 15 MHz carrier allocated down to 814 MHz (11 MHz offset). The results assume a specified duplexer rejection of 25 dB (-15C to 85 C) and 28 dBc modulator performance. PUCCH over-provisioning is needed since the required back-off is up to 2 dB (RBstart = 4 for PUCCH). We also note that the largest allocations require a moderate back-off.
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Figure 5.1: A-MPR required to protect APAC700 with an assumed duplexer rejection of 25 dB.
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