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1 Introduction
RAN4 has sent two LSs to RAN2 on CA Aggregated BW capability signaling by the UE [1] [2] and RAN2 sent an response to RAN4 [3] . 
In this contribution we discuss the LS [3] and propose Reply LS.
2	Discussion
2.1	Background
As a background information aggregated bandwidth in RAN4 specification date band to Rel-10 and E-UTRA CA and have been also used in NR specifications.
In table taken from 36.101 we can see that each E-UTRA CA configuration has an associated value of maximum aggregated bandwidth. In CA_1C it is 40 MHz which comes from combining 20 MHz + 20 MHz carriers. Obviously as maximum channel bandwidth for E-UTRA is 20 MHz one cannot have more than 40 MHz aggregated BW with two carriers.
Table 5.6A.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
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_1C
	CA_1C
	15
	15
	
	
	
	40
	0

	
	
	20
	20
	
	
	
	
	

	
	
	5, 10, 15
	20
	
	
	
	40
	1

	
	
	20
	5, 10, 15, 20
	
	
	
	
	

	CA_2C
	
	5
	20
	
	
	
	40
	0

	
	
	10
	15, 20
	
	
	
	
	

	
	
	15
	10, 15, 20
	
	
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	
	
	



Maximum aggregated BW is also used in NR and as NR has maximum channel bandwidth of 100 MHz in some cases maximum aggregated bandwidth is limited by operating band bandwidth. As an example from 38-101-1 Table 5.5A.1-1 for CA_41C BCS 4 and 5 maximum aggregated BW is NOT 200 MHz as n41 is “only” 194 MHz thus aggregation is limited to 190 MHz. 
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n41C
	n413,4
CA_n41C3
	40
	80, 100
	
	
	
	180
	0

	
	
	50, 60, 80
	60, 80, 100
	
	
	
	
	

	
	
	10
	100
	
	
	
	190
	1

	
	
	15, 20
	90, 100
	
	
	
	
	

	
	
	40
	80, 90, 100
	
	
	
	
	

	
	
	50, 60, 80, 90
	60, 80, 90, 100
	
	
	
	
	

	
	
	10
	100
	
	
	
	190
	2

	
	
	15, 20
	90, 100
	
	
	
	
	

	
	
	30, 40
	80, 90, 100
	
	
	
	
	

	
	
	50, 60, 80, 90
	60, 80, 90, 100
	
	
	
	
	

	
	
	See n41 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	190
	4 and 5



As a summary aggregated bandwidth is a sum of component carrier bandwidths part of CA configuration. Aggregated bandwidth is limited by value maximum aggregated bandwidth. Aggregated bandwidth can be different for downlink and uplink but uplink aggregated bandwidth is never more than downlink aggregated bandwidth.
2.2	RAN2 questions
RAN2 LS [1] had 4 questions, we will discuss them one by one.
Q1: RAN2 also discussed on introducing aggregated MIMO layers capability to go along with the aggregated BW capability for the BC. Similar to the new aggregated bandwidth capability, the intention is to allow the UE to report a maximum number of MIMO layers it can support across the carriers for the band combination and the UE is expected to not support more than these, even when the total number of MIMO layers per each carrier can add up to more than this. But there was no consensus in RAN2 on this aggregated MIMO capability. RAN2 seeks RAN4 input on the aggregated MIMO layer signaling to go along with aggregated BW capability signaling. 
A1: Additional MIMO layers increase throughput not RF bandwidth. Hence MIMO layers should not be considered when discussing aggregated BW which is purely RF bandwidth parameter.
Q2: RAN2 would like to ask RAN4 if the aggregated BW capability signaling for inter-band FR1 CA with BCS5, is also applicable to NR-DC cases. 
A2: Yes it is.
Q3: RAN2 has the below aggregated BW capability signaling range for FR1 and FR2 respectively. RAN2 seeks RAN4 input on whether the range is adequate and if not, request RAN4 to provide the expected values. 
A3: Listing out all individual numbers is not flexible for future use, e.g., 3 MHz channel bandwidth has just been added in RAN4 specifications and this is not considered in the list which has only 1 spare value. Needed level of granularity depends also from operator spectrum holdings. Lets assume operator has 135 MHz of bandwidth RAN4 may be asked to define a BCS limited to maximum aggregated bandwidth of 135 MHz.

SupportedAggBandwidth-r17 ::=     CHOICE {
    fr1-r17          ENUMERATED {mhz20, mhz30, mhz35, mhz40, mhz50, mhz60, mhz70, mhz80, mhz90, mhz100, mhz110, mhz120, mhz130, mhz140, mhz150, mhz160, mhz180, mhz200, mhz220, mhz230, mhz250, mhz280, mhz290, mhz300, mhz350, mhz400, mhz450, mhz500, mhz600, mhz700, mhz800, spare1},
    fr2-r17          ENUMERATED {mhz200, mhz300, mhz400, mhz500, mhz600, mhz700, mhz800, mhz900, mhz1000, mhz1100, mhz1200, mhz1300, mhz1400, mhz1500, mhz1600, mhz1700, mhz1800, mhz1900, mhz2000, mhz2100, mhz2200, mhz2300, mhz2400, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}

Q4: For FDD-TDD CA band combinations (in FR1), RAN2 would like to ask RAN4 whether it is correct to assume that the application of BW for FDD and TDD are not equivalent. For example, assuming the SCSs are fixed in most deployments to 15kHz for FDD and 30kHz for TDD, and so, whether it is feasible to calculate the effective total aggregated BW by a formula  as below:

Total aggregated BW = 2*FDD BW + 1*TDD BW

For example, the UE can signal the support for the total aggregated BW=160MHz, FDD maximum BW=50MHz and TDD maximum BW=100MHz, This means the UE supports the following combinations.
· FDD 30MHz + TDD 100MHz (2*30MHz + 100MHz = 160MHz)
· FDD 40MHz + TDD 80MHz (2*40MHz + 80MHz = 160MHz)
· FDD 50MHz + TDD 60MHz (2*50MHz + 60MHz = 160MHz)
But the UE does not support the following.
· FDD 50MHz + TDD 80MHz (2*50MHz + 80MHz = 180MHz > 160MHz)

It should be noted that the SCS is reported in perCC level including 15KHz, 30KHz or 60KHz for FR1, and there may be cases that different SCSs are reported for FDD bands/TDD bands. Therefore, the total aggregated BW is calculated in a different way from the example in the RAN4 LS, RAN2 seeks RAN4 input on above formula. 
 
A4: RAN2 assumption is wrong. RAN2 seems to think BB processing BW when it counts for FDD both UL and DL. This is not RAN4s thinking/intention on aggregated BW. RAN4s definition for aggregated BW is seen below.
Total DL aggregated BW = FDD DL BW + TDD BW
Total UL aggregated BW = FDD UL BW + TDD BW. 
Total UL and DL BW can be different. 
3 Conclusion
I this contribution we have discussed RAN2 LS [3] and formulated response [4].
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