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Abstract
This document provides a TP for Sections 7 (3DL carrier aggregation). (pCR) 		
1.0 Introduction 
In [1], a deployment scenario is discussed for which either an additional duplex spacing or 3DL intra-band CA is required to fully utilize the entire 25 MHz of DL in the proposed band plan.  In this document we look at the implications of introducing 3DL carrier aggregation to support all three deployment scenarios.
2.0	3DL CA
For AWS-3/4 frequency arrangement assuming a single TX-RX frequency spacing of  300MHz would require the UE to support 3DL intra-band contiguous CA with 25 MHz of aggregated DL bandwidth for Scenario 2a as shown below; 
[image: ]
Figure 2-1:  300 MHz TX/RX carrier spacing requires 3DL CA 
2.1	RF specification impacts 
As noted in [1], the current specifications do not support 3DL intra-band contiguous CA configurations whose aggregate bandwidths are less than 40MHz. Table 5.6.A-1 in TS36.01 [2] lists the current CA bandwidth classes:

Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands
	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	a1 BWChannel(1) - 0.5f1 (NOTE 2)

	B
	25 < NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2))
 - 0.5f1

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2)) - 0.5f1

	D
	200 < NRB,agg ≤ 300
	3
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3)) - 0.5f1

	E
	300 < NRB,agg ≤ 400
	4
	NOTE 3

	F
	400 < NRB,agg ≤ 500
	5
	NOTE 3

	I
	700 < NRB,agg ≤ 800
	8
	NOTE 3

	NOTE 1:	BWChannel(j), j = 1, 2, 3, is the channel bandwidth of an E-UTRA component carrier according to Table 5.6-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.
NOTE 2:	a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.
NOTE 3:	Applicable for later releases.



Currently, the CA bandwidth classes are classified per the aggregate bandwidth and number of contiguous component carriers.  Since many Class C and D carrier aggregation combinations have already been defined in TS36.101, modifying an existing CA bandwidth class definition to accommodate 3DL intra-band contiguous CA with less than 40 MHz of aggregate bandwidth should be avoided (e.g. changing the Class D definition to accommodate aggregate bandwidth less than 40 MHz).  
The other remaining option is then to define a new CA bandwidth class. This however may break the current methodology of introducing a new bandwidth class in multiples of 100 RB aggregated transmission bandwidth configurations. 
2.2	RF performance impacts 
From the UE implementation point of view protection of own receiver from own transmitter sets the requirements in order to produce sufficient attenuation in the DL RX band. The proposed AWS-3/4 band plan has a large 285 MHz duplex gap and therefore the performance impacts are expected to be insignificant.  However, a new CA bandwidth class definition may require updates to the following core RF requirements in TS36.101:

· 5.6A			Channel bandwidth for CA
· 6.3.5A    		Power control for CA
· 6.5.2A			Transmit modulation quality for CA
· 6.6.2.1A		Spectrum emission mask for CA
· 6.6.2.3.2A		Minimum requirements for CA UTRA (ACLR)
· 6.6.2.3.3A		Minimum requirements for CA E- UTRA (ACLR)
· 6.6.3.1A	 	Minimum requirements for CA (spurious emissions)
· 6.7.1A  		Minimum requirement for CA (transmit intermodulaton)
· 7.4.1A  		Minimum requirements for CA (maximum input level)
· 7.5.1A 			Minimum requirements for CA (ACS)
· 7.6.1.1A		Minimum requirements for CA (in-band blocking)
· 7.6.2.1A		Minimum requirements for CA (out-of-band blocking)
· 7.6.3.1A		Minimum requirements for CA (narrowband blocking)
· 7.7.1A			Minimum requirements for CA (spurious response)
· 7.8.1A			Minimum requirements for CA (intermodulation characteristics)
· 7.10.1A		Minimum requirements for CA (receiver image)

It is also expected that new performance test cases and requirements would need to be defined for the required 3DL intra-band contiguous CA.   
2.3		Signalling perspective 
Consideration would need to be given to understand the impact on signalling of add a new bandwidth class 

	UE-EUTRA-Capability field descriptions

	BandCombinationParameters-v1130
The field is applicable to each supported CA bandwidth class combination (i.e. CA configuration in TS 36.101 [42, Section 5.6A.1]) indicated in the corresponding band combination. If included, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationParameters-r10.

	CA-BandwidthClass
The CA bandwidth class supported by the UE as defined in TS 36.101 [42, Table 5.6A-1]. 
The UE explicitly includes all the supported CA bandwidth class combinations in the band combination signalling. Support for one CA bandwidth class does not implicitly indicate support for another CA bandwidth class.
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7.1		Introduction 
In [R4-156847], a deployment scenario is discussed for which either an additional duplex spacing or 3DL intra-band CA is required to fully utilize the entire 25 MHz of DL in the proposed band plan.  In this document we look at the implications of introducing 3DL carrier aggregation to support all three deployment scenarios.
7.3	3DL CA
For AWS-3/4 frequency arrangement assuming a single TX-RX frequency spacing of  300MHz would require the UE to support 3DL intra-band contiguous CA with 25 MHz of aggregated DL bandwidth for Scenario 2a as shown below; 
[image: ]
Figure 7.3-1:  300 MHz TX/RX carrier spacing requires 3DL CA 
7.3.1	RF specification impacts 
As noted in [R4-156847], the current specifications do not support 3DL intra-band contiguous CA configurations whose aggregate bandwidths are less than 40MHz. Table 5.6.A-1 in TS36.01 lists the current CA bandwidth classes:

Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands
	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	a1 BWChannel(1) - 0.5f1 (NOTE 2)

	B
	25 < NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2))
 - 0.5f1

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2)) - 0.5f1

	D
	200 < NRB,agg ≤ 300
	3
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3)) - 0.5f1

	E
	300 < NRB,agg ≤ 400
	4
	NOTE 3

	F
	400 < NRB,agg ≤ 500
	5
	NOTE 3

	I
	700 < NRB,agg ≤ 800
	8
	NOTE 3

	NOTE 1:	BWChannel(j), j = 1, 2, 3, is the channel bandwidth of an E-UTRA component carrier according to Table 5.6-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.
NOTE 2:	a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.
NOTE 3:	Applicable for later releases.



Currently, the CA bandwidth classes are classified per the aggregate bandwidth and number of contiguous component carriers.  Since many Class C and D CA combinations have already been defined in TS36.101, modifying an existing CA bandwidth class definition to accommodate 3DL intra-band contiguous CA with less than 40 MHz of aggregate bandwidth should be avoided (e.g. changing the Class D definition to accommodate aggregate bandwidth less than 40 MHz).  
The other remaining option is then to define a new CA bandwidth class. This however may break the current methodology of introducing a new bandwidth class in multiples of 100 RB aggregated transmission bandwidth configurations. 
7.3.2	RF performance impacts 
From the UE implementation point of view protection of own receiver from own transmitter sets the requirements in order to produce sufficient attenuation in the DL RX band. The proposed AWS-3/4 band plan has a large 285 MHz duplex gap and therefore the performance impacts are expected to be insignificant.  However, a new CA bandwidth class definition may require updates to the following core RF requirements in TS36.101:

· 5.6A			Channel bandwidth for CA
· 6.3.5A    		Power control for CA
· 6.5.2A			Transmit modulation quality for CA
· 6.6.2.1A		Spectrum emission mask for CA
· 6.6.2.3.2A		Minimum requirements for CA UTRA (ACLR)
· 6.6.2.3.3A		Minimum requirements for CA E- UTRA (ACLR)
· 6.6.3.1A	 	Minimum requirements for CA (spurious emissions)
· 6.7.1A  		Minimum requirement for CA (transmit intermodulaton)
· 7.4.1A  		Minimum requirements for CA (maximum input level)
· 7.5.1A 			Minimum requirements for CA (ACS)
· 7.6.1.1A		Minimum requirements for CA (in-band blocking)
· 7.6.2.1A		Minimum requirements for CA (out-of-band blocking)
· 7.6.3.1A		Minimum requirements for CA (narrowband blocking)
· 7.7.1A			Minimum requirements for CA (spurious response)
· 7.8.1A			Minimum requirements for CA (intermodulation characteristics)
· 7.10.1A		Minimum requirements for CA (receiver image)

It is also expected that new performance test cases and requirements would need to be defined for the required 3DL intra-band contiguous CA.   
7.3.3		Signalling perspective 
Consideration would need to be given to understand the impact on signalling of add a new bandwidth class 

	UE-EUTRA-Capability field descriptions

	BandCombinationParameters-v1130
The field is applicable to each supported CA bandwidth class combination (i.e. CA configuration in TS 36.101 [42, Section 5.6A.1]) indicated in the corresponding band combination. If included, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationParameters-r10.

	CA-BandwidthClass
The CA bandwidth class supported by the UE as defined in TS 36.101 [42, Table 5.6A-1]. 
The UE explicitly includes all the supported CA bandwidth class combinations in the band combination signalling. Support for one CA bandwidth class does not implicitly indicate support for another CA bandwidth class.




image1.png
1695 _

AWS3/4 285MHz duplex gap
Scenario 1 [ PCELL | 300MHz TX/RX carrier spacing
Scenario 2a T e | 300MHz TURX carter spacing
Scenario 3 '300MHz TX/RX carrier spacing





