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1. Introduction
In the last RAN4 meeting the topic of spectrum utilization with LTE-A transmission BW configurations of  >100 RBs was discussed [4,5,6]. This contribution looks at a number of aspects related to this issue.
2. Proposals for CC with >100 RBs transmission BW configuration
Contributions [4,5] suggest to consider >100 RBs for LTE–A transmission BW configurations, arguing that this would improve spectrum utilization for large contiguous BW (e.g. 80, 100 MHz) CC aggregation scenarios.
From [4,5] it is not entirely clear which LTE-A spectrum use case(s) are recommended for optimizing the transmission BW configuration and hence which #of RBs are proposed for further consideration. 
· [5] discussed feasibility of 108 RBs and indicated that it is possible that different number of RBs may be needed for different carrier configurations, e.g. 104 RBs was mentioned (but no LTE-A spectrum use case(s) were suggested).
· [4] concentrated in much detail on the 80 and 100 MHz scenarios from [1], considering a range of RB transmission BW configurations (102 ... 108 RBs) and their resulting guard bands / spectrum utilization, specifically for the 80, 100 MHz scenarios. However, no recommendation was given of how many and which >100 RB transmission BW configurations shall be considered.
3. Relevant aspects for introducing new LTE transmission BW configurations
Assuming a target of ~1 MHz guard band from an digital TX filter implementation perspective, both [5,6] showed that there is no single >100 RB configuration which would optimally address all scenarios; this was shown in [6], Table 3, copied here:

Table 1: Maximum number of RB as a function of channel bandwidth. (copied from [6])
	channel bandwidth
	#component carriers
	#resource blocks/cc
	#unused sc between component carriers
	Guard
	Spectrum Utilization

	100
	5
	108
	3
	1,2725
	97,2%

	80
	4
	108
	3
	1,0225
	97,2%

	60
	3
	106
	7
	1,2525
	95,4%

	40
	2
	104
	9
	1,1975
	93.6%



Given the wide range of spectrum allocations (say, 20 ... 100 MHz) LTE-A is considered to operate in leads to the situation that either multiple >100 RBs transmission BW configurations need to be elected, or only a limited number of use cases can be efficiently supported by such extension.

As will be discussed in the following, introducing one or more additional >100 RBs transmission BW configurations comes with some disadvantages which needs to be taken into account. Therefore the justifying “use case” should be properly understood within RAN4. However, as will also be discussed in the following, the LTE-A spectrum use case(s) discussed in [4], although in line with the LTE-A feasibility study assumptions in [1] might not be appropriate when looking at current 3.4 – 3.6 GHz spectrum use [2]. 

There should be a balance among the various LTE transmission BW configurations; clustering multiple BW configurations around 100 RBs might come at the expense of missing out on introduction of other useful, lower BW channel configurations which might improve spectrum utilization in smaller, possibly scattered spectrum allocations. 
It shall also be noted that today’s LTE channel BW configurations are also a compromise and don’t always fit optimally to the spectrum allocations available to operators; hence this issue is not new as such. Nevertheless, operators haven’t so far proposed new LTE channel BW configurations due to, according to our understanding, the complexities involved in specifying, testing, performing IoT and eventually NW planning, integration and verification. The same issues are relevant in this discussion.
4. RAN4 related specification impact

According to our understanding, the introduction of a new >100 RBs transmission BW configurations leads to a RAN4 specification impact (and related work amounts) which are comparable to the introduction to a new LTE channel BW configuration (exemplified here for the BS specifications):
· TX unwanted emission requirements, ACLR
· EVM

· TX test models

· ACS, blocking, intermodulation

· Performance requirements

One of the issues for TX/RX RF requirements is that the related frequency offsets from the DC subcarrier of the aggregation edge CC to the nominal channel edge will >10 MHz impacting the mentioned requirements and tests
. Furthermore, these frequency offsets (used for start of SEM, NB blockers, etc) will differ for the various aggregation cases (3x20 MHz, 4x20 MHz, 5x20 MHz, etc) complicating the situation further.
5. RAN1 related specification impact

Introduction of more than 100 resource blocks for the component carrier has the following impact on RAN1 specifications:
· PDCCH would need to be modified in order to allocate more than 100 resource blocks.
· Increasing the number of resource blocks per component carrier from 100 to the higher number would mainly improve PDSCH in DL. To get any PDCCH benefit of a wider bandwidth and maintain backward compatibility a non-trivial redesign would be required. 
· If the UL (DCI format 0) and DL (DCI format 1A) grant size would change due to higher number of resource blocks per component carrier, the blind detection complexity would increase due to different number of bits (UL and DL grant) comparing to e.g. system information, paging, RACH. Rel’8 DCI format 0 and 1A have the same size as paging, system information, RACH to allow the UE to decode them without increasing the blind detection.
It should be noted even though 110 resource blocks per component carrier are specified in RAN1 specifications, there would be no backward compatibility to Rel’8 as RAN4 has specified up to 100 resource blocks per component carrier.

6. 3.4-3.6 GHz spectrum use cases

The 80, 100 MHz LTE-A spectrum use cases discussed in [4] as a justification for proposing >100 RBs transmission BW configurations, although in line with the LTE-A feasibility study assumptions in [1] might not be appropriate when looking at current diverse 3.4 – 3.6 GHz spectrum use [2].

It might be instructive to take a look at [2], Table 5.1.8-1, summarizing the current situation in Europe:
Table 5.1.8-1 Summary of the survey in [19] for 16 European countries. (copied from [2])
	Country
	Uplink 

frequency range [MHz]
	Downlink 

Frequency range [MHz]
	Duplex arrangement
	Duplex separation for FDD
	Block sizes [MHz]

	Austria
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	21, 28, 35, 42

	Belgium
	3450
	3500
	3550
	3600
	FDD, TDD
	100 MHz
	25

	Bosnia & Herzegovina
	3410
	3494
	3510
	3594
	FDD
	100 MHz
	21

	Czech Republic
	3410
	3480
	3510
	3580
	FDD, TDD
	100 MHz
	3.5 (raster)

	France
	3432.5
	3495
	3532.5
	3595
	FDD, TDD
	100 MHz
	15

	Germany
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	21

	Hungary
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	14

	Ireland
	3410
	3500
	3510
	3600
	FDD, TDD
	100 MHz
	11, 25, 35

	Italy
	3425
	3500
	3525
	3600
	FDD, TDD
	100 MHz
	21

	Macedonia (FYROM)
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	31.5, 14

	Norway
	3413.5
	3500
	3513.5
	3600
	FDD, TDD
	100 MHz
	3.5 (raster)

	Portugal
	3410
	3438
	3510
	3538
	FDD, TDD
	100 MHz
	28

	Russian Federation
	3400
	3450
	3500
	3550
	FDD, TDD
	100 MHz
	

	Sweden
	3410
	3494
	3510
	3594
	FDD, TDD
	100 MHz
	28

	Switzerland
	3410
	3497.5
	3510
	3597.5
	FDD, TDD
	100 MHz
	17.5, 21, 28

	United Kingdom
	3480
	3500
	3580
	3600
	FDD, TDD
	100 MHz
	20


It can be e.g. observed that exactly 80 MHz are nowhere available (instead e.g. 75 MHz or 84 MHz) and that the allocated channel block sizes (often based on n x 7 MHz according to [3]) don’t match up with the nx20 MHz assumption. 
A further complication is potential mixed FDD-TDD use (see [2], Figure 5.1.9-1), which together with related BEM requirements leads to either license block-internal or external guardbands which would need to be considered in optimizing for a  certain use case.
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Figure 5.1.9-1: Scenario A1 FDD and TDD in adjacent blocks (copied from [2])
In the some countries in the Americas n x 25 MHz allocations are used [2], for which the current 100 RB case might be close to optimal in a 4 x 20 MHz scenario (~73 MHz spectrum required, ~1 MHz guard at each side). There is a lot of more useful information compiled in [2] which indicates the current diverse use of the 3.4 – 3.6 GHz spectrum and that it might be premature to conclude the need for additional LTE transmission BW configurations based on analyzing only the 80, 100 MHz study assumptions from [1]. 
7. Conclusions

This contribution looked at a number of aspects related to introduction of  >100 RBs transmission BW configurations for LTE-A. The main findings are that there will be significant impacts on RAN4 specifications (and related testing efforts). Furthermore, the underlying use cases to justify the proposal appear not to be convincing at this point in time. It is recommended that RAN4 stays with Rel’8 transmission BW configurations as working assumption for LTE-A studies.
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� in the aggregation scenarios, the edge CC is shifted ”inwards” in order to maintain ~1 MHz guard
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