Page 1



TSG-RAN Working Group 4 (Radio) meeting #67 
 R4-132248
Fukuoka, Japan, 20 – 24 May 2013


Source:
Ericsson, ST-Ericsson
Title:
TP for 36.838 V0.1.0: CA Bandwidth Class B and small carrier bandwidths 
Agenda item:
7.8.1
Document for:
Approval
1
Introduction
The specification of intra-band contiguous carrier aggregation in Band 27 includes the bandwidth combination set 1.4 + 5 MHz, 3 + 5 MHz, 1.4 + 10 MHz and 3 + 10 MHz. The relevant CA configuration is thus CA_27B, the first configuration of CA Bandwidth Class B. However, the definition of this class is incomplete. 

In this contribution we propose a general definition of Class B, thus covering CA_27B, but also propose to limit Class B to aggregated bandwidths larger than 5 MHz for Class B. The latter is no limitation for the bandwidth combination set of the proposed CA_27B. 
2
Definition of CA Bandwidth Class B
For Class C, the nominal guard band (with respect to the aggregated bandwidth) is given by the largest internal guard band of the aggregated carriers 

(2.1)
0.05 max(BWChannel(1),BWChannel(2)),

this in order to get a symmetrical guard band on both sides for the case in which the carrier bandwidths are unequal. The resulting nominal carrier spacing is

(2.2)
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on the 300 kHz raster. 

Adopting the same principle for Class B, which can include a 1.4 MHz bandwidth, the nominal guard band would be

(2.3)
max(1BWChannel(1),2BWChannel(2))

with j = 0.16/1.4 for the 1.4 MHz bandwidth and j = 0.05 for the larger bandwidths. The nominal carrier spacing is

(2.4)
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on the 300 kHz raster. However, the results using (2.2) and (2.4) give the same result for all bandwidth combinations.
3
Aggregation of smaller bandwidths
The bandwidth combinations 1.4 + 1.4 MHz and 1.4 + 3 MHz are not part of the Band 27 WI, but should nevertheless be considered for the (general) definition of CA Bandwidth Class B. 

For 1.4 + 1.4 MHz the aggregated channel bandwidth is 2.6 MHz, and the spacing between the carriers is 120 kHz, whereas for the 1.4 + 3 MHz combination, the aggregated channel bandwidth is 4.31 MHz, and the spacing between the carriers is 210 kHz. These aggregated channel bandwidths are comparable with the 3 and 5 MHz channel bandwidths used in non-CA operation. 

For the 1.4 + 1.4 MHz the spacing between the carriers is small assuming the nominal (specified) case, which may be problematic due to power imbalance in deployments where the carriers are not co-sited; the aggregated bandwidth is close to 3 MHz. We therefore propose to exclude this bandwidth combination. Furthermore, in order to limit the number of bandwidth combinations, we propose to set a lower bound of 5 MHz for Class B aggregated bandwidths that would also exclude the 1.4 + 3 MHz combination. This means that the nominal guard band in (2.3) would reduce to (2.1) for CA Bandwidth Class B.
4
Specification changes

The required specification changes are:

Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Maximum number of CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	0.05BWChannel(1)

	B
	NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2)) (NOTE 2)

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2))

	D
	200 < NRB,agg ≤ [300]
	FFS
	FFS

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS

	NOTE 1:
BWChannel(1) and BWChannel(2) are channel bandwidths of two E-UTRA component carriers according to Table 5.6-1.
NOTE 2:
CA Bandwidth Class B is defined for aggregated channel bandwidths larger than 5 MHz.


For the nominal carrier spacing:

5.7.1A
Channel spacing for CA

For intra-band contiguous carrier aggregation bandwidth classes B and C, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

These changes are included in the text proposal below.

5
Proposal

We propose to include the text below into the TR 36.858.
TEXT PROPOSAL:

<start of text proposal>

5
Band and Channel Arrangements

5.1
CA operating bands

The CA operating band for Band 27 is defined in Table 5.1-1.

Table 5.1-1 Intra band CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_27
	27
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	FDD


5.2
CA channel bandwidth

Table 5.2-1 defines the supported E-UTRA bandwidths for intra-band contiguous CA in Band 27.  

Table 5.2-1: Supported CC combinations per CA configuration for intra-band contiguous CA

	CA Configuration / NRB_agg

	CA Configuration
	E-UTRA Band
	6 RB+25 RB

(1.4 MHz + 5 MHz)
	15 RB+25 RB

(3 MHz + 5 MHz)
	25 RB+25 RB

(5 MHz + 5 MHz)
	6 RB+50 RB

(1.4 MHz + 10 MHz)
	15 RB+50 RB

(3 MHz + 10 MHz)

	CA_27B
	27
	Yes
	Yes
	Yes
	Yes
	Yes


5.3
CA Bandwidth Class B
The supported bandwidth combinations in Table 5.2-1for intra-band contiguous CA in Band 27 implies a CA configuration of CA Bandwidth Class B: CA_27B.  The Class B specification in 36.101 is currently incomplete, whence a definition is required. 

For the general definition of CA Bandwidth Class B it is proposed to limit the aggregated bandwidth to a value larger than 5 MHz in order to limit the number of bandwidth combinations. This would exclude the 1.4 MHz + 1.4 MHz and 1.4 MHz + 3 MHz bandwidths with aggregated bandwidths close to 3 MHz and 5 MHz, respectively. 
With this limitation, the nominal guard band for Class B (with respect to the aggregated bandwidth and given by the largest internal guard band of the aggregated carriers) would be given by  
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,
this in order to get a symmetrical guard band on both sides for the case in which the carrier bandwidths are unequal. 
The definition of CA Bandwidth Class B is shown in Table 5.3-1 along with that of the other classes.

Table 5.3-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Maximum number of CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	0.05BWChannel(1)

	B
	NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2)) (NOTE 2)

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2))

	D
	200 < NRB,agg ≤ [300]
	FFS
	FFS

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS

	NOTE 1:
BWChannel(1) and BWChannel(2) are channel bandwidths of two E-UTRA component carriers according to Table 5.6-1.

NOTE 2:
CA Bandwidth Class B is defined for aggregated channel bandwidths larger than 5 MHz.


The resulting nominal carrier spacing is
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,
with BWChannel(1) and BWChannel(2) the channel bandwidths of the two respective E-UTRA component carriers with values in MHz.
The definition of the nominal carrier specing in 36.101 would look as follows in clean text:
5.7.1A
Channel spacing for CA

For intra-band contiguous carrier aggregation bandwidth classes B and C, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
6
E-UTRA RF requirements for UE

<end of text proposal>
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