[bookmark: _Ref284200431]3GPP TSG RAN WG1 Meeting NR#3					    	          R1-1715760
Nagoya, Japan, 18th – 21st September 2017

[bookmark: _Ref178064866]Source:		     ETRI
Title:		 Discussion on beam measurement and reporting
Agenda item:    6.2.2.3
Document for:  Discussion/Decision
Introduction
In the previous meeting, the following agreements related to beam measurement and reporting, QCL, and wider bandwidth operation were made [1]-[3].

	Agreements: (#90)
· Support L1-RSRP reporting of measurements on SS block for beam management procedures
· The following configurations for L1-RSRP reporting for beam management are supported 
· SS block only (with mandatory support by UE)
· CSI-RS only (with mandatory support by UE)
· SS block + CSI-RS independent L1 RSRP reporting
· Joint L1-RSRP using QCL-ed SS-block + CSI-RS is optionally supported by UE (with optionally support by UE)

Agreements: (NR Ad-Hoc#2)
· For QCL, NR supports:
· At least one or two DM-RS antenna port groups per PDSCH 
· FFS other number of groups
· QCL assumption across carriers and bandwidth parts for DL
· FFS details for indication, the applicable RS(s), the applicable QCL parameters, and configurability
· FFS whether or not to have UE assisted management

Agreements: (#89)
· Support spatial QCL assumption between antenna port(s) within a CSI-RS resource(s) and antenna port of an SS Block (or SS block time index) of a cell 
· The other QCL parameters not precluded 
· FFS: indication either explicit or implicit or configurable or a default
· Note: default assumption may be no QCL
· Configuration of QCL for UE specific NR-PDCCH is by RRC and MAC-CE signalling
· Note that MAC-CE is not always needed
· FFS: necessity of DCI signalling
· Note: For example, DL RS QCLed with DMRS of PDCCH for delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial parameters

Agreements: (#89)
· Support single and multiple SS block transmissions in wideband CC in the frequency domain
· For non CA UE with a smaller BW capability and potentially for CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))
· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 
· FFS: via either RMSI, other system information, or RRC signaling
· FFS: number of SS blocks in wideband
· FFS: number of SS blocks for RRM measurement
· FFS: Details of measurement configuration



Based on the above agreements, we discuss further issues on the beam measurement and reporting considering wider bandwidth operation in this contribution.
Discussion
Beam management in wider bandwidth operation
According to the discussions in the previous meetings, NR strives to support wider bandwidth operation. In part of supporting the wider bandwidth operation, bandwidth part (BWP) consisting of a group of contiguous PRBs is defined and NR supports single and multiple SS block transmission in wideband component carrier (CC) in the frequency domain. The details on multiple SS block transmission in wideband CC have not yet been discussed. Basically, however, we think that each SS block can be transmitted within BWP without overlapping and the configuration of SS blocks can be different each other for network flexibility so that some of BWPs do not transmit SS blocks. 

From the point of view of beam management in wider bandwidth operation, we consider the bandwidth adaptation scenario. To change the bandwidth part, it is required to monitor the other BWPs besides the active BWP within the system bandwidth. While UE can measure the L1-RSRP if the BWP has its own SS blocks, CSI-RS for beam management is necessary when the BWP does not contain SS blocks. In this case, the configurations of the BWPs and CSI-RS resources are indicated to the UE for the beam measurement.

Proposal 1: Beam measurement of the BWPs that does not contain SS blocks should be considered.

Beam measurement and reporting for bandwidth parts
For the beam measurement and reporting, UE measures L1-RSRP of the SS block and/or CSI-RS resource based on the beam management principles. Let’s consider the BWPs within the system bandwidth shown in Figure 1 for the detailed description of our considerations.




Figure 1. N BWPs within the system bandwidth

It is assumed that the network configures the active bandwidth adjusting from BWP1 to BWP1 + BWP2, where BWP1 has only SS blocks and BWP2 has only CSI-RS resources. In order to measure BWP1 + BWP2, the indication of the spatial QCL parameter across BWPs should be provided to the UE. The spatial QCL assumption is applicable between the SS blocks and CSI-RS resources and the QCL-ed SS blocks and CSI-RS resources means that the same beam is used for the both signals. The details of the QCL indication should be further studied.

After the network indicates the spatial QCL to the UE, the joint L1-RSRP reporting using QCL-ed SS block + CSI-RS can be supported by the UE. The specific method for the joint L1-RSRP reporting using QCL-ed SS block + CSI-RS is required if supported.

Proposal 2: For the beam measurement and reporting for wider bandwidth operation, joint L1-RSRP reporting using QCL-ed SS block + CSI-RS should be further studied.

Summary
In this contribution, we present our further considerations on the beam measurement and reporting in the wider bandwidth operation. Our views are summarized as follows:
Proposal 1: Beam measurement of the BWPs that does not contain SS blocks should be considered.
[bookmark: _GoBack]Proposal 2: For the beam measurement and reporting for wider bandwidth operation, joint L1-RSRP reporting using QCL-ed SS block + CSI-RS should be further studied.
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