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1 Introduction

At RAN #61 meeting in Porto, New WID of LTE Advanced intra-band contiguous Carrier Aggregation in Band 41 for 3DL was approved in RP-131244 [1]. Due to the third contiguous 10/15/20 MHz carrier, some requirements and features of intra-band contiguous Carrier Aggregation in Band 41 for 3DL need further discussions.
In this contribution, the following issues were discussed: 
· Bandwidth combination for CA_41D
· Nominal guard band for intra-band contiguous 3DL CA
· Channel spacing for intra-band contiguous 3DL CA
· REFSENS for CA_41D
2 Discussion
2.1 Channel bandwidth combinations for CA_41D
Five bandwidth combination configurations were defined in WID
· 10MHz+15MHz+20MHz

· 10MHz+20MHz+20MHz

· 15MHz+15MHz+20MHz

· 15MHz+20MHz+20MHz

· 20MHz+20MHz+20MHz
In the current specification TS 36.101, the table 5.6A.1-1 defines bandwidth combinations for intra-band contiguous CA bandwidth class C. For Band 41 of 3DL, it can’t simply add a row in table 5.6A.1-1. To resolve this question, a new table was suggested as the following:

Table 1 E-UTRA CA configuration / Bandwidth combination set for Band 41 of 3DL
	E-UTRA CA configuration / Bandwidth combination set for 3-carrier CA

	E-UTRA CA Configuration
	75RB+75RB+75RB
(15MHz + 15MHz + 
15MHz)
	50RB+75RB+100RB
(10MHz + 15MHz + 20MHz)
	50RB+100RB+100RB
(10MHz + 20MHz + 20MHz)
	75RB+75RB+100RB
(15MHz + 15MHz + 20MHz)
	75RB+100RB+100RB
(15MHz + 20MHz + 20MHz)
	100RB+100RB+100RB
(20MHz + 20MHz + 20MHz)
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

	CA_41D
	
	yes
	yes
	yes
	yes
	yes
	60
	0


This table includes all cases of the bandwidth from 45MHz to 60 MHz for 3 DL, it has better forwards compatible when introducing the other intra-band contiguous CA of 3 DL.
Proposal 1: adding a new table to introduce the Channel bandwidth combinations for CA_41D
2.2 Nominal guard band for intra-band contiguous 3DL CA

For intra-band contiguous carrier aggregation bandwidth class C, to keep both ends of CA bandwidth has the same BWGB, its nominal guard band is set 0.05 max (BWChannel(1), BWChannel(2)). Similarly, for intra-band contiguous 3DL CA, its nominal guard band should be set 0.05 max (BWChannel(lowest), BWChannel(highest)). Where BWChannel(lowest), BWChannel(highest) are the channel bandwidths of two respective E-UTRA component carriers closed to the lower edge of transmission band for CA and the higher edge of transmission band for CA separately. As defined in the figure 1:
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Figure 1 the definition of BWChannel(lowest), BWChannel(highest)
Proposal 2: the nominal guard band should be set 0.05 max (BWChannel(lowest), BWChannel(highest)), for intra-band contiguous 3DL CA.
2.3 Channel spacing for intra-band contiguous 3DL CA
In the current specification TS 36.101, for intra-band contiguous carrier aggregation bandwidth class C, channel spacing and CA channel bandwidth was defined as the figure 2:
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Figure 2 intra-band contiguous CA for 2-carrier
And 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.
For intra-band contiguous 3DL CA, it is the case adding contiguous 10/15/20 MHz carrier to the DL. The carrier aggregation combinations diagram showed in figure 3:
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Figure 3 intra-band contiguous CA for 3-carrier
If the CCsecond doesn’t exist, CClowest + CChighest becomes intra-band contiguous 2CC case, its nominal channel spacing will meet the formula (1):
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Now adding the second CC, as the figure 4 showing, the nominal channel spacing for intra-band contiguous 3DL CA will become:


[image: image7.wmf][

]

MHz

3

.

0

6

.

0

1

.

0

2

 

 

spacing

channel

Nominal

)

(

)

(

)

(

)

(sec

)

(

ú

ú

û

ú

ê

ê

ë

ê

-

-

+

+

=

highest

Channel

lowest

Channel

highest

Channel

ond

Channel

lowest

Channel

BW

BW

BW

BW

BW


Proposal3: for intra-band contiguous carrier aggregation bandwidth class D, the nominal channel spacing between the lowest and highest E-UTRA component carriers is defined as the following:
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where BWChannel(lowest), BWChannel(second), BWChannel(highest) are the channel bandwidths of lowest, second and highest E-UTRA component carrier.
2.4 REFSENS for CA_41D
For Band 41, originally, a split, overlapping filter architecture was used to achieve optimal performance. Further to enable maximum flexibility of supporting carrier aggregation, such as intra-band non-contiguous CA or higher orders of intra-band contiguous CA, single filter architecture was proposed and approved in [2]. Considering higher filter insertion loss of single filter comparing with dual filter architecture, 2dB relaxation was allowed for Band 41 REFSENS across the whole band relative to the most stringent requirements for bands like Band 1, 4, 38, etc. Therefore 3DL intra-band contiguous CA in Band 41 could study based on the assumption of using single filter architecture.
In current specification, the reference sensitivity for CA is defined to be met with both downlink component carriers active and either of the uplink carriers active. The reference sensitivity for CA is defined that each component carrier in intra-band contiguous CA shall meet. For 3DL CA case, similarly, the REFSENS should be defined that each CCs in 3DL CA shall meet. Therefore, the Band 41 REFSENS requriements do not need to be changed to support 3 contiguous DL CCs. 
For band 41, transmitter noise is irrelevant for Band 41, since it is a TDD band. So for 3DL intra-band contiguous CA, if the UE supports one uplink carrier, the uplink configuration of PCC shall be in accordance with TS 36.101 table 7.3.1-2, and if the UE supports two uplink carrier, the uplink configuration of PCC and SCC shall be showed in the following:

Table 2 intra-band CA uplink configuration for reference sensitivity of CA_41D
	CA configuration / CC combination / NRB_agg / Duplex mode

	CA configuration
	75RB+50RB
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_41D
	75
	50
	100
	50
	75
	75
	100
	75
	100
	100
	TDD


Proposal4: the Band 41 REFSENS requriements does not need to be changed to support 3 contiguous DL CCs.
3 Conclusion
In this contribution, some points on specification change for introducing 3DL CA in Band 41 were given:
Proposal 1: adding a new table to introduce the Channel bandwidth combinations for CA_41D
Proposal 2: the nominal guard band should be set 0.05 max (BWChannel(lowest), BWChannel(highest)), for intra-band contiguous 3DL CA.
Proposal3: for intra-band contiguous carrier aggregation bandwidth class D, the nominal channel spacing between the lowest and highest E-UTRA component carriers is defined as the following::
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Proposal4: the Band 41 REFSENS requirements does not need to be changed to support 3 contiguous DL CCs.
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