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1 Background
At its 82nd bis meeting of RAN4 in April 2017, RAN4 has listed up possible frequency ranges for NR and NR-LTE band combinations in Rel-15 based on operators’ inputs. As of last meeting, the proposed frequency ranges for NR in the WI are summarized in Table 1 [1].
Table 1: Frequency ranges and LTE bands for NR in the WI
	Frequency range
/LTE band
	REL-indep.
from
	other supporting companies (min. 3)
	Status (new, ongoing, completed, stopped)

	3.3-4.2 GHz
	REL-15
	NTT DOCOMO, KDDI, SBM, CMCC, China Unicom, China Telecom, KT, SK Telecom, LG Uplus, Etisalat, Orange, Telecom Italia, British Telecom, Deutsche Telekom
	new

	4.4-4.99 GHz
	REL-15
	NTT DOCOMO, KDDI, SBM, CMCC, China Unicom, China Telecom,
	new

	24.25-29.5 GHz
	REL-15
	NTT DOCOMO, KDDI, SBM, CMCC, KT, SK Telecom, LG Uplus, Etisalat, Orange, Verizon, T-mobile, Telecom Italia, British Telecom, Deutsche Telekom
	new

	31.8-33.4GHz
	REL-15
	Orange, Telecom Italia, British Telecom
	new

	37-40 GHz
	REL-15
	AT&T, Verizon, T-mobile
	new

	1.427-1.518 GHz
	REL-15
	Etisalat
	new

	Band 3
	REL-15
	China Unicom, KT, ZTE, Huawei, HiSilicon
	new

	Band 7
	REL-15
	CHTTL, British Telecom
	new

	Band 8
	REL-15
	CMCC
	new

	Band 20
	REL-15
	Orange
	new

	Band 28
	REL-15
	Orange, Swisscom, Telecom Italia, Telefonica, Vodafone
	new

	Band 41
	REL-15
	Sprint, China Telecom, C-Spire, China Unicom
	new

	Band 66
	REL-15
	T-mobile, DISH
	new

	Band 1
	REL-15
	China Unicom, China Telecom
	new

	Band 70
	REL-15
	DISH
	new


Based on the NR bands, 3GPP RAN working groups are to specify features that enable new NR system to work successfully in commercial deployments. Most works for RAN4 described in NR WID which was agreed at the last RAN Plenary meeting have already been initiated to meet the timeline [2]. However, CA(Carrier Aggregation) within NR, one of the important topics along with frequency bands/their DC(Dual Connectivity between E-UTRA and NR), was not been discussed at its first meeting of Rel-15 WI. 
Hence, in this contribution, we would like to propose RAN4 to start their work for CA within NR which is clearly noted in the WID in order to meet the Rel-15 time frame.
2 Discussion
At the last meeting in Spokane, RAN4 agreed as a working assumption on maximum channel bandwidth for Rel-15 NR as below:
•	For bands below 6GHz
–	100MHz maximum CBW
•	For bands above 24GHz
–	400MHz maximum CBW
The maximum channel bandwidth is closely related to most of parameters that RAN4 should develop in Rel-15. Therefore, it is highly recommended that RAN4 should take those agreed values into account when discussing the parameters. However, considering regional/national spectrum plans and the target bands for commercial deployments, it is right time to discuss CA within NR since every country having NR spectrum plan are considering to grant more than 400MHz per operator in the band above 6GHz as a maximum bandwidth. Figure 1 introduces the regional/national spectrum plans for NR deployments narrowed down to the official announcement at the present in many sources [3-4]. 
[image: ]
Figure 1: Candidate bands for NR deployment – above 6GHz
Consequently, based on the clear information above, RAN4 should start the discussion on CA within NR in order to satisfy clear market demands at the right time. 
Proposal 1: RAN4 should start the discussion on CA within NR considering regional/national plans
In addition, according to the LS from RAN1 on wider bandwidth operation for NR [5], RAN1 has agreed on the maximum number of NR carriers for CA and asked RAN4 to consider the agreements as below.
· From RAN1 specification perspective, the maximum number of NR carriers for CA and DC is 16
· Note that 32 is considered from RAN2 specification perspective
· The number of NR CCs in any aggregation is independently configured for downlink and uplink 
When it comes to regional/national plans aspect for the initiating discussion, Table 2 shows the regional/national situations with the examples of the possible maximum bandwidth per operator for each band and the required number of NR carrier for CA in Rel-15. 
Table 2: Summary of regional situations
	
	Frequency bands
	Possible Max BW per operator*
	Required number of NR carriers*

	
	
	
	CBW: 100MHz
	CBW: 200MHz
	CBW: 400MHz

	US
	28GHz: 27.5-28.35GHz
	850MHz
	8
	4
	2

	
	39GHz: 38.6-40GHz
	1.25GHz
	12
	6
	3

	KR
	28GHz: 26.5-29.5GHz
	1GHz
	10
	5
	3

	JP
	28GHz: 27.5-29.5GHz
	1GHz
	10
	5
	3

	EU
	26GHz: 24.25-27.5GHz
	1GHz
	10
	5
	3

	CN
	[WRC-19: 26GHz, 40GHz]
	1GHz
	10
	5
	3


(*: Examples based on the current situations can be changed)
We observed that following initial regional spectrum allocation plan, over than 5 NR carriers for CA maybe need to be considered assuming 100MHz as a channel bandwidth. Detailed analysis can be carried out based on the discussion considering the technical feasibility combined with further detail commercialization plan.
In last RAN4 meeting, the principles for how to handle LTE+NR band combination have been agreed in [1]. In this meeting, companies are suggested to provide the views on how to efficiently manage more than 2 CC cases including CA combination within NR.
For CA combination within NR, we think the existing LTE CA basket WI approach can be reused. 
· Once NR band definitions for contain frequency ranges fixed, companies can propose NR CA combinations based on operators’ request following existing LTE CA basket WI approach
· Both intra-band contiguous and non-contiguous CA types should be considered in Rel-15
· Number of CCs can be supported in Rel-15 can be further discussed based on operators’ request
· Once single carrier requirements are completed for specific band, RAN4 can start work to define CA requirements within these bands
Proposal 2: Reusing the principles of existing LTE CA basket WI approach to introduce CA combinations within NR based on operators’ request.
3 Conclusion
In this contribution, we provide the necessity of CA within NR discussion in RAN4 and our view on the possible number of NR carriers for the NR standardization of Rel-15 based on the regional/national spectrum plans for NR. The proposals are summarized as below. 
Proposal 1: RAN4 should start the discussion on CA within NR bands considering regional/national plans
Proposal 2: Reusing the principles of existing LTE CA basket WI approach to introduce CA combinations within NR based on operators’ request
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