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1. Introduction
This contribution proposes text to chapter 5.6 CA Channel bandwidth UE TR for REL-10 (TR.36.807).
A.
Text proposal for CA UE TR 
----- Start of TP for the section 3.2 -----
3.2
Symbols
For the purposes of the present document, the following symbols apply:
BWChannel_CA 
Aggregated channel bandwidth, expressed in MHz. 
BWGB
Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs.
FC_low 
The centre frequency of the lowest carrier, expressed in MHz.
FC_high 
The centre frequency of the highest carrier, expressed in MHz.
Fedge_low 
The lower edge of aggregated channel bandwidth, expressed in MHz. 

Fedge_high 
The higher edge of aggregated channel bandwidth, expressed in MHz. 
Foffset 
Frequency offset from FC_high to the higher edge or FC_low to the lower edge.
NRB_agg
Aggregated Transmission Bandwidth Configuration. The number of aggregated RBs transmitted/received within the Aggregated Channel Bandwidth simultaneously.
----- Stop of TP for the section 3.2 -----
----- Start of TP for the section 5.6 -----
Principle for deriving an Aggregated Channel Bandwidth
Aggregated Channel Bandwidth can be defined as the bandwidth in which a UE transmits (receives) multiple CCs simultaneously. The following principle options exist to define this:

1. Assume available spectrum blocks of size n*5 MHz (or n*20 MHz) as the Aggregated Channel Bandwidth.  Then derive suitable CA CC configurations including appropriate internal transition (guard) bands at the edge CCs as well as inter-CC carrier spacing.
2. Derive the Aggregated Channel Bandwidth from the configuration of the CCs by considering the nominal CC channel spacing and a guard bands above the highest (below the lowest) transmitted/received CC. 

The following can be observed:

· available spectrum blocks might not always be of size n*5 MHz as was noted in RAN4 e.g. for the 3.5 GHz band
· Option 1.) tends to result in larger guard bands or addition of smaller CCs to fill these

· Option 1.) with n*20 MHz scales worse towards 60 … 100 MHz as it results in large guard bands (for closely spaced CCs).

· Option 2) better reflects actual physics / emissions which are driven by the actual CC configuration, not license block sizes.
· The resulting Aggregated Channel Bandwidth in Option 2) will not be a multiple of 5 MHz, but an “odd” number like 38.3 MHz for 100 + 100 RB CA. On the other hand this it indicates the minimum needed spectrum for a CC configuration (in form of 3GPP TX/RX requirements), and any additional frequencies within n*5 MHz blocks could be available to enhance co-existence to adjacent systems even further.

· For the BS option 2.) is used in for multi-carrier and MSR specifications

Guard bands at the edge CCs

Shall GB be symmetrical or asymmetrical?

When considering a transmission where all component carriers are fully populated and transmitted at highest possible maximum output power (typical SEM test configuration) the spectral re-growth generated in PA is the dominant OOB region noise contributor. In this case the bandwidths of individual component carriers do not play significant role how the emissions are spread into OOB region instead the aggregated channel bandwidth is the parameter that defines this phenomenan. Thus it is logical to define guard bands to symmetrical at each side of aggregated channel bandwidth.
Furthermore symmetrical GB would significantly simplify the filtering design complexity becasue symmetrical GB enables the same transmitter/receiver requirements to be defined at both edges of the transmitted/received signals. 
It has been agreed that the same GB shall be applied at each side of Aggregated Channel Bandwidth.

Shall GB values be fixed or relative to the Aggregated Channel Bandwidth?

Among others, the guard bands facilitate TX spectrum shaping filtering. In REL-9 the guard bands are relative to BW_channel (~10%).  Scaling this upwards to e.g. 80 MHz will lead to large guard bands, hence the need for this should be investigated. Variable guard bands also complicate CA migration scenarios like extending 2*100 RB CA towards 3*100 RB CA as the edges of Aggregated Channel Bandwidth would accordingly move, requiring possibly some re-arrangement of the CCs.

In neither the “10 % rule” is required for TX/RX filtering nor a single fixed guard band value found feasible for the whole range of CA from 20 … 100 MHz, then a middle and more flexible way could be to make the guard band size a function of the Aggregated Transmission Bandwidth Configuration, with a certain granularity, e.g.:
Table 5.6-1. Definition of the Guard band size
	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration, NRB_ agg
[RBs]
	Guard band 

[MHz]

	A
	NRB, agg ≤ 100
	TBD

	A2
	NRB, agg ≤ 100
	TBD

	B
	100 < NRB, agg ≤ 200
	[1]

	C
	[200] < NRB, agg ≤ [300]
	TBD

	D
	[300] < NRB, agg ≤ [400]
	TBD

	E
	[400] < NRB, agg ≤ [500]
	TBD


in which Aggregated Transmission Bandwidth Configuration, NRB_ agg: The number of aggregated RBs in which a UE can transmit (receive) simultaneously. NRB_ agg is defined as the sum of the Transmission bandwidth configurations (NRB) of the CCs.

----- Start of TP for the Annex B -----
5.6
Channel bandwidth

Table 5.6-1 REL-9 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths for one E‑UTRA carrier
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


Figure 5.6-1 shows the relation between the Channel bandwidth (BWChannel) and the REL-9 Transmission bandwidth configuration (NRB) for one E‑UTRA carrier. The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
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Figure 5.6-1. Definition of Channel Bandwidth and Transmission Bandwidth Configuration for one E‑UTRA carrier

5.6A CA Channel bandwidth
For contiguously aggregated component carriers Aggregated Channel Bandwidth and Aggregated Channel Bandwidth Edges are defined as follows, see Figure 5.6A-1.
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Figure 5.6A-1. Definition of Aggregated Channel Bandwidth and Aggregated Channel Bandwidth Edges

The lower edge of the aggregated channel bandwidth used as a frequency reference point for transmitter and receiver requirements is defined as Fedge_low = FC_low - Foffset.
The higher edge of the aggregated channel bandwidth used as a frequency reference point for transmitter and receiver requirements is defined as Fedge_high = FC_high + Foffset
The aggregated channel bandwidth, BWChannel_CA, is defined as follows:

BWChannel_CA = Fedge_high - Fedge_low [MHz]
Foffset is a frequency offset from FC_high (low) to the upper (lower) Aggregated Channel bandwidth edge Fedge_high (low). Foffset depends on the transmission bandwidth configuration of the upper (lower) edge component carrier and is defined as 

Foffset = 0.18 * (Edge CC transmission bandwidth configuration)/2 + guard band [MHz]
Where BWGB is defined as follows:

Table 5.6-1. Definition of the Guard band size
	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration, NRB_agg
[RBs]
	Guard band, BWGB 

[MHz]

	A
	NRB, agg ≤ 100
	TBD

	A2
	NRB, agg ≤ 100
	TBD

	B
	100 < NRB, agg ≤ [200]
	[1]

	C
	[200] < NRB, agg ≤ [300]
	TBD

	D
	[300] < NRB, agg ≤ [400]
	TBD

	E
	[400] < NRB, agg ≤ [500]
	TBD


The channel spacing between centre frequencies of contiguously aggregated component carriers is defined in clause 5.7.1.
----- End of TP for the section 5.6 -----
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