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1	Introduction
In this contribution we discuss the need for bandwidth combination sets and CA bandwidth class for NR.
[bookmark: _Toc286177644]2	Discussion
2.1 	NR Bandwidth combination sets
Bandwith combination sets were introduced into specifications to allow early implementation of UE that only supported total aggegated bandwidth of 10+10 MHz for the CA configurations that had also need to support 20+20 MHz. Another reason was that without BCS it would have been impossible to introduce new channel bandwidths to a CA configuration later without breaking the agreement on how the CA configurations are named. Latter issue could have been solved by mandating the UE to support all channel bandwidths in CA that are defiend for a band. This would have not obviously solved the issue of early implementation. 
Main reason why RAN 4 did not mandate support for all CH bandwidths in CA was the attempt to reduce the testing burden of CH BW combinations that are not really needed. Unfortunately the attempt to exclude the unnecessary CH BW combinations from specification did not really happen especially after the agrerment that all spectrum related proposal are agreed in RAN without really requiring any justification. So the original intent to limit testing etc lead to situation where more testing, signalling, UE complexity, specification complexity and so forth happened. One very unfortunate example of current 3GPP way of working is presented in Table 1.
Table 1: Bandwidth combination sets of CA_4A-12A
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Considering the complexity that BCS concept introduces it is highly recommended that it is not adopted to NR and RAN4 needs to discuss how it can be avoided.
One obvious way of avoiding BCS for NR is that UE needs to support in LTE-NR DC or NR CA all the channel bandwithd of a NR band that it supports in SA mode. Even though it is not clear yet what is the UE capability in terms of supporting CH BW in SA mode an agreement can be made that no BCS are needed for NR bands in DC or CA mode and that it is mandatory to support same CH BWs as in SA mode which are know for NW for example by capability signaling [1].
[bookmark: _Hlk492562746]In previous RAN4 meeting there was an opinion raised that BCS are needed because a certain CA configuration has IMD issues with 20+20 MHz case and it does not have it for 10+10 MHz case thus a BCS of excluding 20+20 needs to be defind. There is not technical merit for this kind of reasoning because if 10+10 MHz case does not have MSD it does not have it even in the case also 20+20 is part of the configuration. Thus we do not think this kind of issues merits the adaptation of BCS. Some other means of indicating in spcefication that some BW combinations do not have MSD while other have can be considerd.
Proposal 1: Concept of bandwidth combinations sets is not introduced into NR
One aspect that needs attention is that incase of LTE-NR DC how the LTE BCS issue is treated. Shall UE indicate BCS information for LTE CA even it does not for NR and if so how this is captured into the specification. One alternative is that UE needs to inidacate support for all LTE BCSs that are standardized at the time the UE was implemented. With this approach NR-LTE interworking specification does not need to include information about LTE BCS only LTE CA configurations are captured and a reference to 36.101 is included for further information. In case new LTE BCSs are introduced into LTE specification for a certain CA configuration this is not an issue as LTE-NR DC UE indicates the support of the LTE BCS that were in LTE specification at the time it was developed and thus NW know the UE capabilities. 
Proposal 2: When operating in LTE – NR DC UE shall indicate support for all specified LTE bandwidth combinations sets that belong to the LTE CA configuration part of LTE – NR DC.
Proposal 3: When operating in DC band combinations of LTE 1DL/1UL + one NR band UE will support all LTE channel bandwidths that are specified to the LTE band
2.2	NR CA bandwidth combinations sets
2.2.1	Current agreements for NR channel bandwidths
In Tables 2 and 3 we present the current agreements for NR channel bandwidths for range 1 and range 2 respectively.
Table 2: Range 1 channel bandwidths
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Table 2: Range 2 channel bandwidths
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2.2.2	NR CA bandwidth combinations set definition
LTE specifications has the concept of CA bandwith class which indicates the number of contiguous CCs per band in CA configuration acromymn. Whereas the BCS concept turned out to be counter productive the CA BW class concept has been very usefull for capturing the CA configuration cababilities in CA acronym. Thus we are proposing to use CA BW class concept also for NR. In previous RAN4 meeting there was a contribution [2] suggenting that for “NR stand-alone CA combination, RAN4 should further study how to define nCA bandwidth classes in considerations of different frequency range, specific frequency band, SCS and the number of contiguous CC.”
In tables 4 and 5 we present our proposal how the NR CA BW classes shold be defiend. Two Tables are propsed as NR range 1 and range 2 have different capabilities in terms of CH BWs. 
What is different compared to LTE CA BW class definition is that NR BW class proposal do not have number of resource block information instead NR aggregated bandwidth is captured. Reason for this is that for a given channel bandwidth different scs have different number of RBs and we would like to avoid overly complicated BW class definition.
For range 1 and range 2 proposal is to reserve class A for single CC operation similarly as for LTE covering all channel bandwidths part of Rel-15. 
For both ranges class B consists of two CCs where upper channel bandwidth bound is limited to what can be achieved by aggregating two maximum allowed CH BW as defined for applicaple range. Lower bound is selected by making it possible to create such aggregated transmission bandwiths which are not covered by single CC operation. One can argue that this creates too much flexibility but history has shown that ones somebody has a spectrum holding which is not coverd in specification it will be pushed to RAN4 from RAN. 
Class C is for three CC operation and covers aggregated channel bandwidth range that can be achieved by adding one more CC on top of class B. Same principle applies to class D.
What RAN4 should discuss is that what are the classes applicaple for REL-15.
Table 4: NR CA Bandwidth Class for Range 1
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC

	A
	CHBW ≤ 100 MHz
	1

	B
	20 MHz < CHBW ≤ 200 MHz
	2

	C
	200 MHz < CHBW ≤ 300 MHz
	3

	D
	300 MHz < CHBW ≤ 400 MHz
	4



[bookmark: _Hlk492408767]Table 5: NR CA Bandwidth Class for Range 2
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC

	A
	CHBW ≤ 400 MHz
	1

	B
	100 MHz < CHBW ≤ 800 MHz
	2

	C
	800 MHz < CHBW ≤ 1200 MHz
	3



Proposal 4: NR CA bandwidth classes are specifed as presented in Tables 4 and 5 for range 1 and range 2 respectively
3	Conclusion
In this contribution, we have made following proposals
Proposal 1: Concept of bandwidth combinations sets is not introduced into NR
Proposal 2: When operating in LTE – NR DC UE shall indicate support for all specified LTE bandwidth combinations sets that belong to the LTE CA configuration part of LTE – NR DC.
Proposal 3: When operating in DC band combinations of LTE 1DL/1UL + one NR band UE will support all LTE channel bandwidths that are specified to the LTE band
Proposal 4: NR CA bandwidth classes are specifed as presented in Tables 4 and 5 for range 1 and range 2 respectively
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