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1 Introduction
The work plan approved in [1] invited input on the following topics to make progress on the AWS extension study item.
· Evaluate technical feasibility of possible deployment scenarios, filter performance and tradeoffs

· Discuss the band options, narrow down the options

In addition, [2] proposed two aspects for consideration.
Proposal #1:  Performances of candidate band plans should also be compared to Band 4 as a baseline.

Proposal #2:  The selected band plan must address various deployment needs of all the stakeholders of AWS bands

2 Discussion

2.1 General deployment aspects

The three band plan options under consideration are

1. 70+70 (1710 - 1780 MHz / 2110 - 2180 MHz, fixed duplex)

2. 70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, variable duplex)

3. 85+90 (1695 - 1780 MHz / 2110 - 2200 MHz, variable duplex)

Fixed duplex with unpaired DL operation for 2180-2200 MHz was offered as a variation for option 2 in [3].

Standardization issues related to the three band plan options were discussed in [3]. In that contribution, it was noted that option 1 (70+70) presents the fewest challenges in terms of standardization, followed by option 2 (70+90) with fixed duplex. A number of challenges related to variable duplex were noted.

Option 3 (85+90) MHz was deemed to have the most challenging standardization path due to the unpaired uplink frequency segment between 1695 MHz and 1710 MHz. Existing signalling does not support unpaired uplink operation or UL-only carrier aggregation, so standardization of this option would involve new signalling work. For this reason, option 3 is not considered in the remainder of this paper.

In terms of base station filter design, the differences between 70 MHz and 90 MHz (or 85 MHz) amount to roughly 1% difference in bandwidth. In either case, this is roughly double the required bandwidth for Band 4. The difference between the band plan options is therefore not anticipated to be a major complicating factor which would favour one option over any of the others.

A complicating factor for deployments would be the presence of a variable duplex requirement. For option 2, the issue is depicted in Figure 2.1-1. 
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Figure 2.1-1 Option 2, variable duplex

Pairing channels in the 2180-2200 MHz with corresponding frequencies in the UL obviously removes those UL channels from pairing with the corresponding DL channels at the 400 MHz duplex offset. The unpaired DL channels could be deployed as secondary carrier aggregation channels for this configuration. However, an equivalent configuration would be to designate the 2180-2200 MHz channels as the secondary carriers for a UL/DL pairing which maintains the 400 MHz duplex offset (see Figure 2.1-2).
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Figure 2.1-2 Option 2, fixed duplex

Deployment of the upper 20 MHz in this fashion maintains the existing 400 MHz duplex offset employed by Band 4 deployments. An advantage of this arrangement is that the corresponding UL frequencies can be readily matched to unpaired carriers when the UL frequencies are vacated by the federal government.

2.2 UE RF aspects

2.2.1 Duplex-filter

Table 2.2.1-1 presents duplex-filter data for the 70+70 band plan and Table 2.2.1-2 for 70+90 band plan for AWS extension band. The data in the tables is the additional insertion loss that the AWS extension band filter would have compared to band 4 duplex-filter. Data is presented for extreme conditions. Filters were simulated with SAW process parameters.
Table 2.2.1-1 70+70 band plan

	70+70
	Tx
	Rx
	Tx Iso
	Rx Iso

	Vendor A
	1 dB
	0.5 dB
	52 dB min
	49 dB min

	Vendor B
	0.5 dB
	0.5 dB
	50 dB min
	50 dB min


Table 2.2.1-2 70+90 band plan

	70+90
	Tx
	Rx
	Tx Iso
	Rx Iso

	Vendor A
	1 dB
	1,3 dB
	52 dB min
	48 dB min

	Vendor B
	0.5 dB
	1 dB
	50 dB min
	50 dB min


Both vendors indicate that isolation will be roughly 50 dB for both band plans. Both vendors indicate an additional 0.5 dB insertion loss for Rx for the 70+70 band plan and roughly 1 dB additional loss for the 70+90 band plan. Hence, at least for the 70+90 option, a 1 dB higher sensitive requirement compared to band 4 should be specified i.e. -99 dBm for a 5 MHz channel.
3 Conclusions

Similar to the standardization challenges summarized in [3], the least challenging option for AWS extension is Option 1 (70+70). Option 2 (70+90) presents marginal additional work assuming that the unpaired frequency segment between 2180 and 2200 MHz is deployed as an unpaired downlink carrier-aggregation sub band. A penalty for adopting the wider 90 MHz DL bandwidth is 0.5-0.8 dB insertion loss in the UE receive filter.
For these reasons, the study item should proceed by either adopting option 1 or option 2 with fixed duplex, assuming acceptance of additional insertion loss in the UE receive filter. This decision can be reconsidered if clear deployment plans are presented for option 2 with variable duplex or for option 3.
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