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1 Introduction
In this contribution we give some numerical examples to illustrate the proposal in [1]. The basic idea is to 

· define the UE aggregated bandwidth as a sum of Rel-8 bandwidths, i.e. aggregation of symmetric 15 + 15 is the same a 10 + 20 MHz asymmetric allocation (to cover later releases)

· the necessary bandwidth of the SEM = aggregated BW, hence 15 + 15 has the same SEM as 10 + 20 MHz

· the assigned aggregated bandwidth is based on the aggregated BW but excluding the guards, the adjacent bandwidth always measured with the same offset w r t the centre of the aggregated bandwidth

It is proposed to specify for the nominal Rel-8 spacing: using the above definitions this will be the worst case. Any other smaller spacing can be used by the operator but not included into the specification. 

Alignment with the BS aggregated BW and MSR specification is an issue for aggregation of unequal bandwidths. 
2 Examples
The proposed aggregated bandwidth BWChannel_CA and minimum guard band as shown below, first we neglect the 300 kHz alignment requirement for simplicity of notation.
	CA Bandwidth Class
	Aggregated transmission bandwidth configuration [PRB]
	Maximum number of CC
	Aggregated bandwidth 
	Minimum Guard Band [kHz]

	A
	NRB,agg ≤ 100
	1
	BWCC1
	0.05BWCC1

	B
	NRB,agg ≤ 100
	2
	BWCC1 + BWCC2
	[0.025(BWCC1 + BWCC2)]

	C
	100 < NRB,agg ≤ 200
	2
	BWCC1 + BWCC2
	[0.025(BWCC1 + BWCC2)]

	D
	200 < NRB,agg ≤ [300]
	FFS
	FFS
	FFS

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS
	FFS

	
	
	
	
	


2.1 Case 1 
First we consider a 15 + 15 MHz. The nominal spacing is 15 MHz (this is incidentally also aligned with the 300 kHz grid).

15 MHz + 15 MHz has a guard band of 0.025(BWCC1 + BWCC2) = 750 kHz, the same as the guard band for the 15 MHz CC used . The UE spectrum emission mask then has 15 + 15 MHz = 30 MHz as necessary bandwidth, the mask shown below.
Table 6.6.2.1A-2: General E-UTRA CA spectrum emission mask for Bandwidth Class C
	Spectrum emission limit [dBm]/aggregated channel bandwidth

	ΔfOOB
(MHz)
	30
MHz
	40

MHz
	Measurement bandwidth

	( 0-1
	-21
	-21
	30 kHz

	( 1-5
	-10
	-10
	1 MHz

	( 5-30
	-13
	-13
	1 MHz

	( 30-35
	-25
	-13
	1 MHz

	( 35-40
	
	-13
	1 MHz

	( 40-45
	
	-25
	1 MHz


A finite set of SEM are specified: for agreed Rel-10 scenarios we would specify SEM for 10 + 10 MHz = 20 MHz, 15 + 15 MHz = 30 MHz and 20 + 20 MHz = 40 MHz masks.  

2.2 Case 2: asymmetric
This is to try the definition for an asymmetric case that mast be considered for future releases. The figure below shows aggregation of 10 + 20 MHz. If the Rel-8 guards are maintained (this is most likely the case of two operators collaborate in a network sharing arrangement), the UE guard for CA will be asymmetric using the aggregated bandwith = 30 MHz (1 MHz below the 20 MHz carrier and 0.5 MHz above the 10 MHz). The idea is to use symmetric guard bands and then shift the two CC(s) to achieve that. For this case the guard bands should be

0.025(BWCC1 + BWCC2) = 750 kHz

like in the case above, hence a 250 kHz shift (200 or 300 kHz on raster). This is of course not possible on the 100 kHz raster (EARFCN) so the guard will be slightly asymmetric e.g. 700 and 800 kHz.
[image: image4.bmp]
[image: image1]
Figure 1: asymmetric aggregation with shift.
The SEM would still be the 30 MHz as in the symmetric case.

The ACLR1 will be defined as below (same measurement bandwidth as outermost carriers).

[image: image2]
Figure 2: ACLR1 definition.

The idea is that the measurement bandwidths will always be the outermost carriers and the F_offset always the same regardless of spacing or any possible shift (always referred to the centre of the aggregated bandwidth). The offset from the aggregated BW (10 and 5 MHz above) will not depend on any frequency shift. If the carriers are not shifted (symmetric UE guards), the above definitions are completely consistent with the Rel-8 definitions, see below.


[image: image3]
Figure 3: ACLR1 with asymmetric UE guard, the offsets and measurement bandwidth are the same.

2.3 The 300 kHz spacing granularity
Introducing the 300 kHz alignment will not complicate things, the table below shows the necessary changes. F_sn is the nominal Rel-8 spacing rounded down to the nearest multiple of 300 kHz. 
	CA Bandwidth Class
	Aggregated transmission bandwidth configuration [PRB]
	Maximum number of CC
	Aggregated bandwidth 
	Nominal Guard Band [kHz]

	A
	NRB,agg ≤ 100
	1
	BWCC1
	0.05BWCC1

	B
	NRB,agg ≤ 100
	2
	BWCC1 + BWCC2
	0.275(BWCC1 + BWCC2) – 0.5Fsn

	C
	100 < NRB,agg ≤ 200
	2
	BWCC1 + BWCC2
	0.275(BWCC1 + BWCC2) – 0.5Fsn

	D
	200 < NRB,agg ≤ [300]
	FFS
	FFS
	FFS

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS
	FFS


In practice the guards will be slightly larger (order of 100 kHz) than 0.025(BWCC1 + BWCC2). 
3 Problem with MSR/BS inconsistency for unequal bandwidths
For aggregation of unequal bandwidths, symmetric guards for the UE leads to an inconsistency with the MSR specification as pointed out in [2] unless the BS and UE aggregated BW are unequal and will not be aligned.   

If the aggregated BW of the BS and UE are equal the UE guards need to asymmetric, or the nominal spacing is decreased to allow an alignment with the MSR specification. In the 10 + 20 MHz case above the UE guard is 750 kHz, but this would not match the 1 MHz guard needed below the 20 MHz carrier to match the MSR f_offset = 10 MHz for the 20 MHz outermost carrier.

Asymmetric guards will have an impact on UE filtering. However, the guards will not be different from a Rel-8 scenario with the two CC(s) being two IF cells. Combinations of a CC(s) with largely different bandwidths are the most difficult in this respect, i.e. 20 + 1.4 MHz, but these might mot be typical operator scenarios. 
Assuming unequal aggregation BW for BS and UE is possible from a specification standpoint, but would be slightly odd in practice since these bandwidths are tied to operator allocation and regulatory block allocation. 
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