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1
Introduction
Following the ECC Decision regarding PPDR use in the 700 MHz spectrum in Europe, RAN4 received an LS from CEPT [1], and replied in the meeting RAN4#80 [2]. Discussions continued in RAN4#80bis and RAN4#81 with an agreed Way Forward regarding the A-MPR simulation assumptions [3]. A new Work Item was opened in RAN#70 [4] with the scope to modify the existing Band 68 specifications to adopt the CEPT out-of-band emission limits and modify the NS/A-MPR to allow UEs to meet the new requirements.

We have received updated filter simulation data from two filter vendors, and present this data as information to RAN4. We also propose to modify the A-MPR simulation assumptions, as it is not evident that filter vendors will be able to implement the filter that is assumed in [3].

Further this document presents the simulated A-MPR for the CEPT emission requirements. As it would be best to close the work as soon as possible, we also propose A-MPR tables to cover the new requirements to be adopted into Band 68 specifications.
2
Discussion

The CEPT out-of-band emission requirements are defined for extreme and normal conditions. The A-MPR simulations are run according to the agreements in [3]. For reference, the TX parameters are listed in Table 1 below.
Table 1: Simulation assumptions for B68 A-MPR for CEPT requirements.
	Environmental conditions
	Frequency
	Extreme
	Normal

	OOBE limit
	≤ 694 MHz
	-30 dBm/8 MHz
	-42 dBm/8 MHz

	IQ image and LO suppression
	-
	28 dB
	28 dB

	Counter IM3 suppression
	-
	60 dB
	60 dB

	PA ACLRUTRA1
	-
	33 dB
	36.5 dB


Based on discussions with two SAW duplex filter vendors, we have selected two possible options that would cover the Band 68 frequency range:

A.  Shifted B28A duplexer, covers the whole 30 MHz passband;

B. More narrowband duplexer with 15 MHz passband, together with B28A duplexer in a split-filter arrangement. With a narrower passband, it may be possible to achieve better selectivity at 694 MHz.
Option B was included because feasibility of full-band TC SAW with selectivity as in [3] was not confirmed by either of the vendors. Further, one of the vendors stated that having a TC layer restricts the passband bandwidth to 15 MHz.
The frequency arrangements are shown in Figure 1, and the filter selectivity data in Table 2. The filter data accounts for process tolerances. 


[image: image1]
Figure 1: Duplexer options to cover B68 frequency range. Option A is standalone B68 filter, typically a shifted version of the B28A filter. Option B requires the use of a split-filter arrangement, where an existing B28A is used as the second filter.
Table 2: Worst case relative filter selectivity (dB) 
	
	TC SAW [3]
30MHz passband
	Vendor A TCSAW
30MHz passband
	Vendor B SAW
30MHz passband
	Vendor B SAW
15MHz passband
	Vendor B TCSAW
15MHz passband

	MHz
	Extreme
	Normal
	Extreme
	Normal
	Extreme
	Normal
	Extreme
	Normal
	Extreme
	Normal

	693.5
	5.7
	10.9
	1.2
	5.1
	0.0
	2.0
	0.0
	10.0
	18.0
	20.0

	692.5
	10.9
	18.4
	2.4
	12.9
	2.0
	8.0
	4.0
	16.0
	18.0
	20.0

	691.5
	18.4
	26.2
	3.3
	27.9
	5.0
	15.0
	10.0
	20.0
	22.0
	24.0

	690.5
	26.2
	30.6
	10.0
	33.9
	12.0
	21.0
	16.0
	26.0
	24.0
	24.0

	689.5
	30.6
	31.7
	26.0
	33.9
	20.0
	28.0
	20.0
	30.0
	24.0
	24.0

	688.5
	31.7
	32.2
	31.0
	37.9
	26.0
	28.0
	26.0
	30.0
	24.0
	24.0

	687.5
	32.2
	32.2
	32.0
	47.9
	28.0
	28.0
	30.0
	30.0
	24.0
	24.0

	686.5
	32.2
	32.2
	36.0
	48.9
	28.0
	28.0
	30.0
	30.0
	24.0
	24.0


As can be seen, the TC SAW data from Vendor A does not reach the selectivity near 694 MHz that was assumed in [3]. The TC SAW technology from Vendor B has a passband limit of 15 MHz; it should also be noted that this technology was considered expensive, and the selectivity figures are significantly better than anything that has been discussed so far.
A-MPR simulations were performed for all of the different filters, plus a filter with no specific selectivity at 694 MHz. The results are shown in figures 2-6. 
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[image: image3.png]B68 AMPR, LTES, fo=700.5MHz, -42dBm/BMHz (normal conditions), TC-SAW
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Figure 2: A-MPR using TCSAW [3] 30 MHz passband.
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Figure 3: A-MPR using Vendor A TCSAW, 30 MHz passband.
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Figure 4: A-MPR using Vendor B SAW, 30 MHz passband.
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Figure 5: A-MPR using Vendor B SAW, 15 MHz passband.

The 15 MHz passband TC SAW filter from Vendor B was good enough, that no A-MPR was required for any RB allocation.
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[image: image11.png]B8 AMPR, LTES, fo=700.5MHz, -42dBm/BMHz (normal conditions), no filter
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Figure 6: A-MPR when assuming filter with no additional selectivity.
3
Proposed changes to Band 68

Based on the feedback from the two filter vendors, it is proposed to assume either:

A. Slightly less selectivity for a 30 MHz filter than what was assumed in the WF [3]; or

B. Assume 15 MHz passband and dual duplexer arrangement with existing B28A duplexer for B68.

For option A, we propose to use the selectivity values of “Vendor A TCSAW, 30MHz passband” in Table 2, and the A-MPR simulation results shown in Figure 3.

For option B, we propose to use the selectivity values of “Vendor B SAW, 15MHz passband” in Table 2, and the A-MPR simulation results shown in Figure 5. This option will also restrict the placement of 15 MHz carrier on the lower side of B68. Also due to the added switch required in the dual duplexer arrangement, similar relaxation in MOP should be considered as is specified for Band 28 (i.e. 23 dBm +2/-2.5 dB). 

The following tables show tentative A-MPR for both of the options. PUCCH overprovisioning of 1RB is needed. There are a couple of allocatons with 1 dB A-MPR that have been left out in table optimization, to allow higher RB allocation at maximum available power. In both options, about full power transmissions with 16-18 RB allocations are possible between the PUCCH positions, indicating relatively small peak throughput degradation.
Table 3: Tentative A-MPR for Option A.
	Parameters
	Region A
	Region B

	RBstart
	0
	1 - 5

	LCRB [RBs]
	1
	≥ 15
	≥ 15

	A-MPR [dB]
	≤ 3
	≤ 5
	≤ 4

	NOTE 1;
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2;
LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.

NOTE 4;
For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.


Table 4: Tentative A-MPR for Option B.
	Parameters
	Region A
	Region B

	RBstart
	0
	1 - 4

	LCRB [RBs]
	1
	≥ 15
	≥ 15
	24

	A-MPR [dB]
	≤ 2
	≤ 4
	≤ 1
	≤ 3

	NOTE 1;
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2;
LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.

NOTE 4;
For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.


Proposal: RAN4 agrees either duplexer option A or option B. For A-MPR definition, the respective duplexer selectivity from Table 2 will be assumed.
CRs will be provided to the next meeting, upon decision on the duplexer option
3
Summary

This Band 68 contribution presented recent duplexer simulation data from two filter vendors, and simulation results for A-MPR to meet the CEPT out-of-band emission requirements. In most cases, normal conditions requirements proved more challenging than extreme conditions. Based on the feedback from the two filter vendors, it is proposed to assume either:

A. Slightly less selectivity for a 30 MHz filter than what was assumed in the WF [3]; or

B. Assume 15 MHz passband and dual duplexer arrangement with existing B28A duplexer for B68.

For option A, we propose to use the selectivity values of “Vendor A TCSAW, 30MHz passband” in Table 2, and the A-MPR simulation results shown in Figure 3.

For option B, we propose to use the selectivity values of “Vendor B SAW, 15MHz passband” in Table 2, and the A-MPR simulation results shown in Figure 5. This option will also restrict the placement of 15 MHz carrier on the lower side of B68. Also due to the added switch required in the dual duplexer arrangement, similar relaxation in MOP should be considered as is specified for Band 28 (i.e. 23 dBm +2/-2.5 dB). 

Proposal: RAN4 agrees either duplexer option A or option B. For A-MPR definition, the respective duplexer selectivity from Table 2 will be assumed.
CRs will be provided to the next meeting, upon decision on the duplexer option
4
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