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1. Introduction
RAN4 has received an LS from RAN1 asking about assumptions for minimum bandwidth in NR. 
· For frequency range up to 6 GHz, minimum carrier bandwidth for NR can be either 5 or 10 MHz and is frequency band dependent

· For frequency range from 6 GHz to 52.6 GHz, minimum carrier bandwidth for NR can be either 40 or 80 MHz and is frequency band dependent

· RAN1 considers that RAN4 will determine mapping between frequency band and minimum carrier bandwidth value in consideration with above
Even the background for the discussion in RAN1 was intial access, the language in LS asks for definition for minumum bandwidth for NR. In this paper we discuss how RAN4 should determine minimum BW. 

2. Discussion

The minimum channel BW has an impact to specification and implmentation. For specification, in addition of the channel BW value, SEM, ACLR, ACS, In-band blockin, Out of band blocking specification must be defined and values agreed for all channel BWs. Also, analysis for MSDs, MPR, A-MPR must be made to applicable channel BWs. In some cases like 2UL intermodulation based MSDs, the channel BW with highest PSD must be used and if that case is very rare or only there for some future proof, all channel BWs suffer from very high relaxation values if principles agreed in [3] will be carrier over to NR. 

For the RAN1 discussion on intial access, the larger the minimum bandwidth is, the faster the access can be found. 

Observation1: From specification work and intial access reasons RAN4 should specify minimum BW as wide as is possible
From implementation side, the minimum BW impacts channel filter design. Part of the filtering is done in analog domain and capacitor and resistor sizes must be matched to the applicable bandwidth. The lower the bandwidth the larger the capacitors and resistors must be through time constant RC. For a desing that must support wide channel BWs like 100 MHz and also narrow BW like 5 MHz, the range of integrated components is also high. Lower BW is especially difficult since the physical size of capacitors gets very high and dominate integrated chip floorplan design. 

Observation2: From implementation point of view larger minimum channel BW provides more flexibility and smaller implmentation size and cost

The motivation for lower minimum channel BW should come from spectrum asset ownership and planned allocations. However, since there is a cost adder for small minimum BW to the UE implementation what burdens all NR UEs, we strongly suggest that the discussion on spectrum asset allocation is made according to facts, not by opinions. Regulators will follow 3GPP recommendation for minumum allocation assignment once 3GPP agrees one.  
2.1. For frequency range up to 6 GHz
In NR WID [2] attachement list number of existing LTE bands and channel bandwidths. Since LTE includes channel bandwidths down to 1.4 MHz but LS is asking is 5 or 10 MHz are feasible, spectrum asset owners who proposed LTE bands for NR should propose which BWs are applicable for NR. The list from [2] is copied in to the appendix of this paper.
For reasons discussed above, we encourage asset owner to plan NR deployments accord to wider channel BWs than LTE. 
Proposal1: For frequency range up to 6 GHz, RAN4 should specify minumum BW as 10 MHz
2.2. For frequency range from 6 GHz to 52.6 GHz
Channel defintion does not exist for NR > 6 GHz. Same design aspects apply what was discussed above and we could not trace back what was the reason to note values 40 and 80 MHz. We think more feasible minimum channel BW definition from UE implementation point of view is 100 MHz.

Proposal2: For frequency range from 6 GHz to 52.6 GHz RAN4 should specify minumum channel BW as 100 MHz.

In addition, we propose to reply to LS from RAN1 with the following message: 

Proposal3: RAN4 will respond to LS on “LS on NR minimum carrier bandwidth “ to RAN1 with a following message: 

“RAN4 would like to inform RAN1 that:

· For frequency range up to 6 GHz, minimum carrier bandwidth for NR can is 10 MHz and for some bands it may be higher

· For frequency range from 6 GHz to 52.6 GHz, minimum carrier bandwidth for NR is 100 MHz 

RAN1 can therefore assume that no smaller BW will be specified for mentioned frequency ranges.”

Conclusion
Significance of minumum BW ws discussed and two observations vere made:

Observation1: From specification work and intial access reasons RAN4 should specify minimum BW as wide as is possible
Observation2: From implementation point of view larger minimum channel BW provides more flexibility and smaller implmentation size and cost
In addition, based on obervations, three proposals were made
Proposal1: For frequency range up to 6 GHz, RAN4 should specify minumum BW as 10 MHz
Proposal2: For frequency range from 6 GHz to 52.6 GHz RAN4 should specify minumum channel BW as 100 MHz.
Proposal3: RAN4 will respond to LS on “LS on NR minimum carrier bandwidth “ to RAN1 with a following message: 

“RAN4 would like to inform RAN1 that:

· For frequency range up to 6 GHz, minimum carrier bandwidth for NR can is 10 MHz and for some bands it may be higher

· For frequency range from 6 GHz to 52.6 GHz, minimum carrier bandwidth for NR is 100 MHz 

RAN1 can therefore assume that no smaller BW will be specified for mentioned frequency ranges.”
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3. Appendix

Table 1: Frequency ranges and LTE bands for NR in the WI
	Frequency range

/LTE band
	REL-indep.

from
	contact

name, company
	contact

email
	other supporting companies

(min. 3)
	status

(new, ongoing, completed, stopped)

	3.3-4.2 GHz
	REL-15
	TBD
	TBD
	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
	TBD
	TBD
	NTT DOCOMO, KDDI, SBM, CMCC, China Unicom, China Telecom, 
	new

	24.25-29.5 GHz
	REL-15
	TBD
	TBD
	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
	TBD
	TBD
	Orange, Telecom Italia, British Telecom
	new

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

	1.427-1.518G
	REL-15
	TBD
	TBD
	Etisalat
	new

	Band 3
	REL-15
	TBD
	TBD
	CMCC, China Telecom
	new

	Band 7
	REL-15
	TBD
	TBD
	CHTTL, British Telecom
	new

	Band 8
	REL-15
	TBD
	TBD
	CMCC
	new

	Band 20
	REL-15
	TBD
	TBD
	Orange
	new

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

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

	Band 66
	REL-15
	TBD
	TBD
	T-mobile, DISH
	new

	Band 1
	REL-15
	TBD
	TBD
	China Unicom, China Telecom
	new
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