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1 Introduction
A WF on NR CA bandwidth class has been agreed in [1]. According to the WF, NR intra-band contiguous CA configurations on Band n77, n78 and n79 has been provided in TS 38.101-1 [2] shown as Table 1. The content of CA configuration is based on the discussion of intra-band NR CA for FR1 [3].
Table 1  NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	
	
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	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_n77C
	
	50
	60, 80
	
	
	
	200
	0

	
	
	60
	60, 100
	
	
	
	
	

	
	
	60, 80
	80
	
	
	
	
	

	
	
	50, 80, 100
	100
	
	
	
	
	

	CA_n78C
	
	50
	60, 80
	
	
	
	200
	0

	
	
	60
	60, 100
	
	
	
	
	

	
	
	60, 80
	80
	
	
	
	
	

	
	
	50, 80, 100
	100
	
	
	
	
	

	CA_n79C
	
	50
	60, 80
	
	
	
	200
	0

	
	
	60
	60, 100
	
	
	
	
	

	
	
	60, 80
	80
	
	
	
	
	

	
	
	50, 80, 100
	100
	
	
	
	
	


In this paper, we will further discuss the related issues of NR CA configurations for intra-band contiguous CA.
2 Discussion
In previous RAN4 meeting, the following CA configurations have been approved for n77/78/79 as shown in Table 2.

Table 2  NR intra-band contiguous CA configurations for n77/78/79
	CC1 [MHz]
	CC2 [MHz]
	Aggregated BW [MHz]

	50
	60
	110

	50
	80
	130

	50
	100
	150

	60
	60
	120

	60
	80
	140

	60
	100
	160

	80
	80
	160

	80
	100
	180

	100
	100
	200
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The CA combinations can be illustrated as follows in Fig.1.
Fig.1  Intra-band contiguous CA combinations for Band n77/78/79
For NR CA configuration CA_n77C, CA_n78C and CA_n79C, the channel bandwidths of each carrier for maximum aggregated bandwidth of 200MHz with BCS0 are proposed as,
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 which has 4 tuples in the configuration.
According to Fig.1, we can simplify the configuration as follows with only 2 tuples.
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 .
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]

	50
	60, 80,100

	60,80,100
	60, 80, 100


Or

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

	50, 60
	60, 80, 100

	80, 100
	80, 100


Proposal 1   In order to simplify the NR CA configuration table, how to merge the similar items in the table should be considered. The minimum size of tuples in the CA configuration table is suggested. 
Furthermore, if we look at E-UTRA intra-band contiguous CA configuration table in TS 36.101, we will find too much redundant information appears in the table. Let’s take CA_40D in Table 5.6A.1-1 of TS 36.101 as an example, the channel bandwidths of each carrier for maximum aggregated bandwidth of 60MHz with BCS0 are specified as,
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Table 3  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_40D
	CA_40C, 40D
	10, 15, 20
	20
	20
	
	
	60
	0

	
	
	20
	10, 15
	20
	
	
	
	

	
	
	20
	20
	10, 15
	
	
	
	

	
	
	15, 20
	15, 20
	15, 20
	
	
	60
	1

	(
	(
	(
	(
	(
	(
	(
	(
	(


From Table 4, we can see that the tuples <20, 10, 20>, <20, 20,10>  and <10, 20, 20> have the same channel bandwidth for each component carrier. Similarly, the tuples <20, 15, 20> and <20, 20, 15> are the same as the tuple <15, 20, 20>.
Table 4  Simplified intra-band contiguous CA configurations
	
	CC1 BW [MHz]
	CC2 BW [MHz]
	CC3 BW [MHz]

	CA_40D
	20
	10
	20

	
	20
	15
	20

	
	20
	20
	20

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


For the duplicated tuples in the above table, there may be some DC impact among configurations with CC symmetrical and un-symmetrical. From Fig.2, it can be noticed that for E-UTRA if DC allocation is not aligned with the unused sub-carrier DL allocation which is not symmetrical in relation to channel centre then some data is probably lost [4].
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Fig.2  Comparison of symmetrical and un-symmetrical CC combinations (From Fig. 5.6A-1 of [4])
However, in NR no explicit DC subcarrier is reserved both for downlink and uplink. Some implementation solutions can solve or mitigate the DC interference. Behavior is left to implementation, i.e., the receiver may for example puncture data received on the DC subcarrier. Considering that there are much more CC bandwidth candidates in NR than in E-UTRA, it would be inefficient from RAN5 testing perspective and overly complex RAN4 specification work perspective to allow duplicated tuples in CA configuration table with the same channel bandwidth but different CC placement. In addition, total freedom on how CA bandwidths are constructed from CC's in NR should also be avoided.
Observation 1   In order to reduce the workload of RAN4 specification and make RAN5 more efficient from testing perspective, duplicated configurations (tuples) with the same channel bandwidth combination but different CC placement should be avoided. In addition, total freedom on how CA bandwidths are constructed from CC’s in NR should also be avoided.

Proposal 2   For easy sorting without duplicated configurations, component carriers could be set in order of non-descending channel bandwidths instead of increasing carrier frequency as in E-UTRA.
With the above proposals, the NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA for CA_n77C, CA_n78C and CA_n79C can be revised as Table 5.
Table 5  NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA (Revised)
	
	
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Component carriers in order of non-descending channel bandwidths
	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_n77C
	
	
	
	
	
	
	200
	0

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	50, 60
	60, 80, 100
	
	
	
	
	

	
	
	80, 100
	80, 100
	
	
	
	
	

	CA_n78C
	
	
	
	
	
	
	200
	0

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	50, 60
	60, 80, 100
	
	
	
	
	

	
	
	80, 100
	80, 100
	
	
	
	
	

	CA_n79C
	
	
	
	
	
	
	200
	0

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	50, 60
	60, 80, 100
	
	
	
	
	

	
	
	80, 100
	80, 100
	
	
	
	
	


3 Conclusion

In this paper, the related issues of NR CA configurations for intra-band contiguous CA are discussed. The difference between NR and E-UTRA on the definition of intra-band contiguous CA has been proposed. Based on the discussion, we have the following observation and proposals.
Observation 1   In order to reduce the workload of RAN4 specification and make RAN5 more efficient from testing perspective, duplicated configurations (tuples) with the same channel bandwidth combination but different CC placement should be avoided. In addition, total freedom on how CA bandwidths are constructed from CC’s in NR should also be avoided.

Proposal 1   In order to simplify the NR CA configuration table, how to merge the similar items in the table should be considered. The minimum size of tuples in the CA configuration table is suggested. 

Proposal 2   For easy sorting without duplicated configurations, component carriers could be set in order of non-descending channel bandwidths instead of increasing carrier frequency as in E-UTRA.

With the above observation and proposals, the NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA for CA_n77C, CA_n78C and CA_n79C can be revised as Table 5.
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