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1   Introduction
In current specifications [1] [2], there are still some unclear points on how to set/unscramble UE CA capability. In this contribution, we discuss some issues and share our opinions.
2   Discussion
2.1   Bit map of bandwidth combination sets
According to current RAN2’s signalling design, each band in one band combination may contain multiple classes, see [1]:

BandParameters-r10 ::= SEQUENCE {


bandEUTRA-r10




INTEGER (1..64),


bandParametersUL-r10


BandParametersUL-r10




OPTIONAL,


bandParametersDL-r10


BandParametersDL-r10




OPTIONAL

}

BandParametersDL-r10 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersDL-r10
It means that a band combination may contain multiple class combinations. According to RAN4 specification [2]: 

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	E-UTRA bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	


It seems that the “E-UTRA CA configuration”, e.g. CA_1A-5A, is a class combination, not band combination. It means that bit map of bandwidth combination sets is defined as class-combination-specific in RAN4. However, bit map is designed as band-combination-specific in RAN2. Then one problem is raised: which table of E-UTRA CA configuration the bit map in the capability signalling is referred to when one band combination contain multiple class combinations? 
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Figure 1: mapping issue of bit map in [1] and table in [2]
There are two approaches to resolve the problem:

· Alt1: modify RAN4 specification (band-combination-specific bit map): “E-UTRA CA configuration” is corresponded to band combination.
For example, possible modification (yellow highlighted) is:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	E-UTRA bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1-5
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	


· Alt2: modify RAN2 specification (class-combination-specific bit map): add the restriction that for a band combination the bit map of bandwidth combination sets (i.e. the “supportedBandwidthCombinationSet-r10” field) can be set present in the capability signalling only when each band in the band combination contains only one DL class.
With Alt2, each band in the band combination can contain multiple classes if the “supportedBandwidthCombinationSet-r10” field is absent.

Considering that more number CC aggregation may be supported in future, e.g. 4 CCs in two bands, the 32 bits may be insufficient. Therefore, we have a little preference to Alt2.
Proposal 1:  
add the restriction that for a band combination the “supportedBandwidthCombinationSet-r10” field can be set present in the capability signalling only when each band in the band combination contains only one DL class.
2.2   CA bandwidth classes
CA bandwidth class is defined in [2] as:
	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
	FFS

	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


Class B and Class A have the same “Aggregated Transmission Bandwidth Configuration”. About the “maximum number of CC”, does the “maximum” imply the number can be less?  I.e. one question is whether Class B covers Class A. The answer will impact UE capability setting as well as eNB unscrambling and CA decision, e.g. a band combination (Band X Class B + Band Y Class A) is supported by UE, then two carriers aggregation of “Band X 20MHz + Band Y 20MHz” can be configured to UE according to the band combination if the answer is yes; otherwise eNB can do it only when UE explicitly signals the support of the band combination (Band X Class A + Band Y Class A). 
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Figure 2: inter-band CA
Proposal 2:  
send an LS to RAN4 to ask whether Class B covers Class A.
2.3   Non-contiguous bandwidth combination 
If UE supports a non-contiguous bandwidth combination in a band, can it be derived by eNB that the contiguous same bandwidth combination in the band is supported by UE? E.g. if UE supports the 15MHz+15MHz in the CA_3A-3A, can eNB configure contiguous 15MHz + 15MHz in band 3 to UE according to the signalling of CA_3A-3A? From the perspective of RF, the answer should be yes. However, contiguous bandwidth combination may have higher performance requirements than non-contiguous bandwidth combination. It is under the responsibility of RAN4 whether it is true or not. Considering that the answer impacts UE capability setting and eNB decision, therefore we think an LS should be sent to RAN4 to ask for clarification.
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Figure 3: intra-band CA
Proposal 3:  
send an LS to RAN4 to ask whether contiguous bandwidth combination in a band is supported if the non-contiguous combination of the same bandwidth combination in the band is supported.
2.4   Is CA capability based on configured CCs or activated CCs?

Current specifications do not explicitly indicate whether UE CA capability is based on configured CCs or activated CCs. The answer will also impact UE capability setting and eNB decision. For example, if UE supports the band combinations of Band X + Band Y and Band X + Band Z, is it allowed that eNB configures 3 CCs (X, Y, Z) but activates at most 2 CCs simultaneously? Similarly, the same issue exists for CA measurement capability. We think the method based on activated CCs is more complex. Therefore we propose that
Proposal 4:  
ask RAN2 to confirm CA and measurement capabilities are based on configured CCs.
3   Conclusion
In this contribution, we discuss some issues on the setting of UE CA capabilities. We propose the following proposals and corresponding CR is provided in [3] :
Proposal 1:  
add the restriction that for a band combination the “supportedBandwidthCombinationSet-r10” field can be set present in the capability signalling only when each band in the band combination contains only one DL class.
Proposal 2:  
send an LS to RAN4 to ask whether Class B covers Class A.
Proposal 3:  
send an LS to RAN4 to ask whether contiguous bandwidth combination in a band is supported if the non-contiguous combination of the same bandwidth combination in the band is supported.
Proposal 4:  ask RAN2 to confirm CA and measurement capabilities are based on configured CCs.
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