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1 Introduction
For 3 DL non-contiguous intra-band carrier aggregation for Band 41, the aggregation scenarios were specified as 2-contiguous CCs and 1 non-contiguous CC with a single sub-block gap. In addition, to meet the market requirements of operators, 5MHz channel bandwidth was introduced in 3DL non-contiguous intra-band CA by adding a bandwidth combination set to CA_41A-41A and CA_41C. For the UE supporting 3DL CA was reconfigured to 2DL CA, it’s an important issue how to define it in specification, the note to introduce 5MHz for CA_41C maybe limit the implement of CA_41C fallback mode. In this contribution, how to modify the note was discussed.
2 Discussion
In previous meeting, "Fallback" was assumed as the transition from carrier aggregation of n carriers to carrier aggregation of m carriers, where m < n and m ≥ 1.  Fallback is an essential network operation since it must be possible to deactivate and deconfigure carriers dynamically as conditions change [1]. This topic involves two aspects:

1) Support of constituent CA configurations
The UE supports an upper order DL CA combination would imply the constituent lower order DL CA combinations are supported; that is, CA_X-Y-Z would imply CA_X-Y, CA_X-Z, and CA_Y-Z.
2) Support of bandwidth combination sets

Whether it is required to support all of its bandwidth combination sets,or the UE should support at least a set of bandwidths in fallback modes which is greater than or equal to the set defined in the 3DL configuration is ongoing discussion. This may require the creation of new bandwidth combination sets in the lower order CA configuration.
Whether it needs to be mandated for a UE supporting upper order CA to support the constituent lower order CA as well as bandwidth combinations is ongoing discussion.
The similar issue exists during the definition of the 3DL intra-band non-contiguous CA configurations. The operator has specific deployment areas in which they have 5MHz isolated BW so their intention was to be able to aggregate those 5MHz BW pieces in 3DL/1UL intra-band non-contiguous CA. In current specification, 5MHz channel bandwidth is not included in CA_41A-41A and CA_41C and there is no relative Tx requirements for 5+20 MHz in CA_41C, to introduce 5MHz channel bandwidth for 3DL and keep the valid of fallback modes, an additional bandwidth combination set is added to CA_41A-41A and CA_41C in last meeting [2] as the below table, and it is noted only for downlink.
Table 5.2.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	

	
	5, 10
	20
	40
	13

	
	15
	15, 20
	
	

	
	20
	5, 10, 15, 20
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 in TS36.101 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal
NOTE 3:
This bandwidth combination set is for downlink only


Table 5.2.1-2: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Sub-blocks in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed bandwidths for sub-block [MHz]
	Allowed bandwidths for sub-block [MHz]
	
	

	CA_41A-41A
	10, 15, 20
	10, 15, 20
	40
	0

	
	5, 10, 15, 20
	5, 10, 15, 20
	40
	1

	CA_41A-41C
	5, 10, 15, 20
	See Table 5.6A.1-1
	60
	0

	CA_41C-41A
	See Table 5.6A.1-1
	5, 10, 15, 20
	60
	0


But the added note brings some confusion to fallback mode, when the UE fallback to CA_41A-41A or CA_41C from CA_41A-41C or CA_41C-41A.
For CA_41A-41A, although there is no bandwidth combination set including 5MHz channel bandwidth, the composite emission requirement of 5+xMHz could derived in below procedure [3] according to individual requirements of 5MHz and xMHz. So when introducing 5MHz in new BandwidthCombonationSet, regardless the UE signals BCS = 0 or BCS = 1, it implies the UE could also support 2 UL including 5MHz following the emission requirements:
▪
As a basis Individual sub-blocks will follow single E-UTRA carrier SEM (and spurious emission requirements) 

▪
When spurious emission domain of CC1 falls into OOB domain of CC2 or vice versa it is not taken into account (in practice always lower than SEM)

▪
If two SEMs overlap then the SEM which allows higher PSD for emissions is selected

▪
If SEM or spurious emission requirement of CC1 overlaps the channel bandwidth of CC2 or vice versa it is not taken into account. 

Emission requirement for contiguous intra-band CA transmission is defined according to aggregated channel bandwidth. For CA_41C, there is an additional requirement (CA_NS_04) for 10+20MHz, 15+15MHz,15+20MHz and 20+20NHz cases, but 5+20MHz case is not defined in current specification. To reduce RAN4 work burden of researching the emission requirements for 5+20MHz, the note 3 specifies set 1 for downlink only. In this situation, the UE signals BCS=1 for downlink, if the UE also indicates it supports 2UL, e.g., 10+20, it will conflict with the meaning of note 3 and there is no requirements of 5+20MHz. Otherwise, the UE indicates it only supports 1UL, the fallback scenarios will be decreased, in fact, the UE could support 2UL for 10+20MHz, 15+15MHz, 15+20MHz and 20+20NHz cases.
In current discussion for 3DL combination and 2DL fallback modes, it is required to mandate UEs supporting 3DL CA to also support the corresponding channel bandwidth combinations to allow to fallback to 2DL. As summary, the added note 3 specifying this bandwidth combination set is for downlink only is confused. 
To keep the flexibility and compatibility of specification, we propose adding the note for 5MHz channel bandwidth as below table:
Table 5.2.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	

	
	53, 10
	20
	40
	1

	
	15
	15, 20
	
	

	
	20
	53, 10, 15, 20
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 in TS36.101 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal
NOTE 3:
This bandwidth is for downlink only


3 Conclusion

In this contribution, we analyze the note 3 for bandwidth combination set 1 approved in last meeting, and we give another way-forward for revising the note to introduce 5MHz channel bandwidth for 3DL intra-band non-contiguous CA.
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