Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG4 #81	R4-1609946
Reno, NV, USA, 14 – 18 November 2016
Source: 	Ericsson 
Title:  	On LS for maximum carrier bandwidths for NR 
Agenda Item:	11.1
Document for:	Discussion
Introduction
RAN4 has received an LS from RAN1 on studying the feasibility of mechanism to achieve operation with bandwidth over around 1 GHz [1].
In this paper, we provide some discussion in relation to the RAN1 request and propose a way forward.   
Discussion
The received LS from RAN1 contains the following:
1. Overall Description:
RAN1 discussed how to support operation over, e.g., around 1 GHz contiguous spectrum and reached the following agreements. 
Agreements:
· At least for Phase 1, study mechanisms to support operation over e.g. around 1GHz contiguous spectrum from both NW and UE perspectives including the maximum single carrier bandwidth of at least 80 MHz
· Carrier Aggregation/Dual Connectivity (Multi-carrier approach) 
· Details are FFS
· FFS: non-contiguous spectrum case
· Single carrier operation 
· Details are FFS 
· Maximum channel bandwidth continues to be studied in RAN1/4
· Maximum bandwidth supported by some UE capabilities/categories may be less than channel bandwidth of serving single carrier
· Note that some UE capabilities/categories may support channel bandwidth of serving single carrier

2. Actions:
To RAN WG4:	
RAN1 respectfully asks RAN4 to study the feasibilities of mechanisms above from both NW and UE perspectives.

There are quite many parameters and dependencies which would influence the achievable NR maximum bandwidths such as numerology, FFT/IFFT sizes, NR guard levels and corresponding requirements for different frequency ranges. A discussion on maximum achievable NR bandwidths was initiated in [2] indicating the potential NR bandwidths as considering some assumed FFT/IFFT sizes and sub-carrier spacing as follows:




Table 1:	Below 6 GHz
	Subcarrier spacing
	FFT size
	Example transmission bandwidth Configuration
	Channel bandwidth  

	15KHz
	4096
	40MHz
	TBD

	30KHz
	2048
	40MHz
	

	60kHz
	2048
	100MHz
	

	60kHz
	4096
	200MHz
	



Table 2:  30 GHz example frequency	
	Subcarrier spacing
	FFT size
	Example transmission bandwidth Configuration
	Channel bandwidth  

	60kHz
	2048
	100MHz 
	TBD

	120kHz
	2048
	200MHz 
	

	60kHz
	4096
	200MHz 
	

	120kHz
	4096
	400MHz 
	


 
Table 3:  45 GHz example frequency	
	Subcarrier spacing
	FFT size
	Example transmission bandwidth Configuration
	Channel bandwidth  

	120kHz
	2048
	200MHz 
	TBD


	240kHz
	2048
	400MHz 
	

	120kHz
	4096
	400MHz 
	

	240kHz
	4096
	800MHz 
	


 
Table 4:   70 GHz example frequency
	Subcarrier spacing
	FFT size
	Example transmission bandwidth Configuration
	Channel bandwidth  

	240kHz
	2048
	400MHz 
	TBD

	480kHz
	2048
	800MHz 
	

	240kHz
	4096
	800MHz 
	

	480kHz
	4096
	1600MHz 
	



The example transmission bandwidth configurations above are simply considering the FFT/IFFT assumed size and hypothetical sub-carrier spacing for the example frequency.
As the choice of sub-carrier spacing is related to the phase noise performance of UE and BS, without detailed discussion on achievable phase noise, the numerology for different frequency ranges cannot be decided. In addition, there is an ongoing discussion on spectrum confinement for NR where the level of guard would also highly affect the maximum achievable bandwidths. Furthermore, the level of guard will also impact the relative spectral efficiency of the multi-carrier vs single carrier approach.
Furthermore, unwanted emissions levels, noise figure in the receiver, receiver dynamic range and blocking performance levels will limit the maximum supportable carrier bandwidth. These requirements have not yet been settled and RAN4 is continuing to discuss the interactions between these parameters and bandwidths considering the technology potential and limitations. Clearly the eventual decisions on requirements will impact the consideration on whether single carrier or multi-carrier is needed to cover large bandwidths.
The possibility to have a different and flexible UE bandwidth compared to the serving network bandwidth would create a significant amount of new permutations for the UE which should be analyzed in detail, in particular with respect to the potential overheads for testing. Furthermore, handling of DC sub-carrier at the UE and the impact on testing configurations needs to be considered further.
As we have so far no specific band for mm-wave frequencies defined in the NR SI phase and the fact settling a level for maximum bandwidth is dependent on so many additional parameters where non is settled at this stage, RAN4 should consider resolving the question requested in the LS on the single carrier vs multicarrier approach when the work has progressed more with additional parameters settled, so that the response is not purely based on speculations. In the meantime, we propose to send a reply LS to RAN1 indicating that a decision should be made in RAN4 once work on these topics has progressed further.
It should also be noted that beside 3GPP requirements, we should also consider the regulations in different regions. In North America, FCC has already settled the regulation but in other region neither any allocation nor regulation is in place. These regulatory requirements may in turn impact supportable bandwidths, for example due to complexities in meeting emissions masks at larger bandwidths.
Conclusion
In this paper, we initiate discussion based on the received LS from RAN1 considering the feasibility of mechanisms to reach large bandwidth for NR.
As discussed in this paper, there are a significant number of parameters and dependencies which affect the achievable maximum carrier bandwidths for NR as well as the overhead of supporting multi-carrier. More progress in settling the parameters is needed, and at this stage, RAN4 might not be able to provide accurate answer to RAN1. RAN4 should consider the request and send a proper response when more details on the dependent parameters have been resolved.
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