3GPP TSG RAN WG1 Meeting 91




 

R1-1719620
Reno, USA, 27th November – 1st December 2017
Agenda Item:   7.1.1
Source:            AT&T
Title:                 NR minimum carrier bandwidth and SS Block numerology
Document for: Discussion/Approval
1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. NR is expected to efficiently support a diverse set of uses cases including eMBB, URLLC as well as functionalities such as Integrated Access and Backhaul (IAB) and spectrum sharing, including coexistence with LTE. The support of different subcarrier spacing (SCS) for synchronization and data transmissions is a critical aspect of the NR physical layer design that should ensure forward compatibility to avoid unnecessarily complex or restricted operation of different features/services when they are introduced.    

This document provides an overview of NR minimum carrier bandwidth and subcarrier spacing support above and below 6GHz.

2 NR minimum bandwidth and SS Block subcarrier spacing 
During RAN1#90bis an agreement was reached on the PBCH design and SCS of the SSB for sub-6 and above-6 GHz bands:

Agreements:

· For both sub-6 and above-6, reduce the PBCH to X PRB per symbol and add Y PBCH PRBs to SSS symbol with no other redesign

· Working assumption: 

· X=20 

· Y=2*(24-X) 

· Same mapping rule(frequency-first, time-second) for data and DMRS is applied

· Working assumption: The same DMRS density in the PBCH PRB in the SSS symbols is assumed 

· For sub-6: Single SCS assumption with the exception of bands with LTE/NR DL coexistence and 5 MHz minimum bandwidth (band 5 and band 66)

· For above-6: RAN1 assumes a single SCS per band. If dual SCS is deemed critically necessary by RAN4 for a band, the total number of hypothesis shall not be increased, or insignificantly increased compared to single SCS

· After initial cell selection, the UE is expected to find a single SCS per frequency layer
· (Working assumption) The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB

This design has the benefit of reducing the number of sync raster entries especially for sub-6 bands where the minimum bandwidth is on the order of the SSB BW. In addition by keeping the number of PBCH REs = 48 should result in no significant performance impact which should meet the NR design target and

Proposal 1: Confirm the working assumptions of X = 20 and Y = 2*(24-X) and the same PBCH DMRS density across the SSB symbols with no additional SSB redesign.
3 UE-assistance for initial access  
During RAN1#90, the following agreement was reached regarding support of configuration of the different SS Block numerology for a given band in case of NSA operation:
Agreements:
· NR supports NW adaptation and indication of SCS used for SS/PBCH block for NSA carrier access

· RAN1 assumes that NSA carrier is the carrier that UE cannot access without NW assistance information
· UE can assume a single subcarrier spacing of SS/PBCH block per frequency carrier
· In case that target NSA carrier is in below 6 GHz range, 

· NW can adapt either 15 kHz or 30 kHz SCS for SS/PBCH block transmission, and NW can indicate selected SCS for SS/PBCH block transmission to UE
· In case that target NSA carrier is in between 6 GHz and 52.6 GHz range, 

· NW can adapt either 120 kHz or 240 kHz SCS for SS/PBCH block transmission, and NW can indicate selected SCS for SS/PBCH block transmission to UE
· If there is no indication on SCS used for SS/PBCH block transmission on target NSA carrier, UE assumes default SCS for SS/PBCH block transmission

This approach is also beneficial to allow flexibility in selection of the SS/PBCH block SCS based on the characteristics of the spectrum and considering the forward-compatible introduction of future use cases. In addition to support for the indication for NSA, this should additionally be supported for standalone operation where the SCS of SS Blocks on a component carrier which is configured as secondary carrier are configured to the UE by signaling from the primary component carrier.
Proposal 2: NR should support NW adaptation and indication of SCS used for SS/PBCH on a component carrier which is configured as secondary carrier should be configured to the UE by signaling from the primary component carrier.
4 Conclusion
This contribution analyzed the requirements for the SCS support in bands above 6GHz. The following proposals were made:
Proposal 1: Confirm the working assumptions of X = 20 and Y = 2*(24-X) and the same PBCH DMRS density across the SSB symbols with no additional SSB redesign.
Proposal 2: NR should support NW adaptation and indication of SCS used for SS/PBCH on a component carrier which is configured as secondary carrier should be configured to the UE by signaling from the primary component carrier.
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