
3GPP TSG RAN WG1 #89
        

             R1-1708020
Hangzhou, China, May 15 – 19, 2017
Agenda item:
7.1.3.3.1
Source: 
Samsung 

Title: 



    Retuning Aspects for DL Scheduling  
Document for:
Discussion and Decision
1 Introduction

NR UEs can operate in a system bandwidth (BW) that is larger than their transmission or reception BW capability. To support such operation, the following were agreed in RAN1#88 and RAN1#88bis.
Agreements:
· Resource allocation for data transmission for a UE not capable of supporting the carrier bandwidth can be derived based on a two-step frequency-domain assignment process 
· 1st step: indication of a bandwidth part
· 2nd step: indication of the PRBs within the bandwidth part
· FFS definitions of bandwidth part
· FFS signaling details
· FFS the case of a UE capable of supporting the carrier bandwidth
Working assumption:
· One or multiple bandwidth part configurations for each component carrier can be semi-statically signalled to a UE

· A bandwidth part consists of a group of contiguous PRBs
· Reserved resources can be configured within the bandwidth part
· The bandwidth of a bandwidth part equals to or is smaller than the maximal bandwidth capability supported by a UE

· The bandwidth of a bandwidth part is at least as large as the SS block bandwidth

· The bandwidth part may or may not contain the SS block
· Configuration of a bandwidth part may include the following properties

· Numerology

· Frequency location (e.g. center frequency)

· Bandwidth (e.g. number of PRBs)

· Note that it is for RRC connected mode UE
· FFS how to indicate to the UE which bandwidth part configuration (if multiple) should be assumed for resource allocation at a given time
· FFS neighbour cell RRM
In order for a UE to operate in a system BW that is larger than its Tx/Rx BW capability, the UE needs to retune to different parts of the system BW for DL receptions or UL transmissions. This contribution considers retuning aspects for measuring CSI and monitoring PDCCH.  

2 Retuning for CSI Measurements
The operation of an NR UE with Tx/Rx BW capability that is smaller than system BW is fundamentally same with that of a LTE BL/CE UE. However, relative to BL/CE UEs, NR UEs need to support high data rates, are capable of materially larger Tx/Rx BW capability, and need to rely on frequency domain scheduling to improve spectral efficiency instead of primarily relying on transmit diversity to improve robustness for small data packets. Therefore, a NR UE needs to provide the gNB with CSI feedback for a BW part for the UE to be properly scheduled in the BW part.
To avoid an impact of retuning for CSI measurements, a LTE BL/CE UE measures a CSI in the narrowbands where the BL/CE monitors MPDCCH [1]. There can be up to 4 such narrowbands and the MPDCCH narrowband can be configured to hop according to a pattern [2]. The CSI measurements are based on the CRS that is always present.   

For NR UEs, a first approach is to re-use the CSI measurement mechanisms of LTE BL/CE UEs. This can be done by configuring a NR UE with a CORESET hopping pattern in BW parts of the system BW (some BW parts can be configured to be excluded in order to be reserved for other purposes and for forward compatibility). The same retuning principles as for BL/CE UEs can basically also apply. 
A BL/CE UE can measure CSI based on the CRS while the UE is receiving MPDCCH. A NR UE cannot measure CSI as there is no CSI-RS multiplexing in the CORESET where the UE receives PDCCH and the CORESET BW is not necessarily same as the BW part the UE retunes to. Nevertheless, the NR UE can stay tuned to the BW part of the CORESET for a time period defined by the hopping pattern, such as a slot or a subframe or longer, and obtain a CSI measurement from a CSI-RS that can be transmitted during that period. Periodic or semi-persistent CSI-RS transmission needs to have a hopping pattern that is based on the CORESET hopping pattern. Aperiodic CSI-RS, when triggered, can be measured in the BW part where the UE is scheduled to receive PDSCH. 
A second approach is to not have CORESET frequency hopping but instead have the UE retune to measure CSI based on a frequency hopping pattern in BW parts of a periodic or semi-persistent CSI-RS transmission. After a CSI measurement, the UE can retune to the BW part of the CORESET. 
The first approach can tolerate a longer retuning time for a UE to not miss scheduling opportunities and is therefore preferred. 
Proposal 1: A UE can be configured with a CORESET hopping pattern in BW parts of a system BW. Periodic or semi-persistent CSI-RS transmissions can be configured with a hopping pattern in BW parts that is based on the CORESET hopping pattern.
Similar to CSI-RS transmissions in different BW parts in order for a UE to measure and provide a CSI report to the gNB for the BW part, SRS transmissions need to follow the same principle in order to enable frequency selective UL scheduling. In case of a TDD system, the frequency hopping pattern of SRS transmissions in different BW parts can follow the CORESET hopping pattern.
Proposal 2: Periodic or semi-persistent SRS transmissions can be configured with a hopping pattern in BW parts. For a TDD system, the hopping pattern is based on the CORESET hopping pattern.

3 Conclusions

This contribution considered retuning aspects for DL scheduling as they relate to CSI measurements in different BW parts of a system BW and proposes the following. 
Proposal 1: A UE can be configured with a CORESET hopping pattern in BW parts of a system BW. Periodic or semi-persistent CSI-RS transmissions can be configured with a hopping pattern in BW parts that is based on the CORESET hopping pattern.

Proposal 2: Periodic or semi-persistent SRS transmissions can be configured with a hopping pattern in BW parts. For a TDD system, the hopping pattern is based on the CORESET hopping pattern.
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