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1
Introduction
During the NR Study Item, RAN1 has established requirements and scenarios for NR [1] and has identified technology components that are needed to standardize the NR system [2]. The objective of the work item phase is to specify the NR functionalities for enhanced mobile broadband (eMBB) and ultra-reliable low latency communications (URLLC) considering frequency ranges up to 52.6 GHz and considering forward compatibility and introduction of new technology components for new use cases.
In this contribution we discuss about utilization of SS block for beam management. RAN1#89 made the following agreements related to NR beam management:
	Agreements:
· 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

Agreement: Cell-specifically configured CSI-RS is not supported for beam management


2
Discussion
2.1
NR Deployments and configurations
NR cell may have different configurations ranging between:

1) One TRP with one (x-pol) panel

2) Multiple TRPs with one or multiple (x-pol) panel(s) in each TRP

In 1) cell may transmit SS blocks using the same beamwidth as for other downlink transmissions including dedicated control and data. Alternatively, in 1) cell may transmit SS blocks using wider beams than for dedicated control and data. In the former, beam management procedures P1 and P2 could basically be based on SS blocks only whereas in the latter configuration the additional CSI-RS is needed for P1 and P2 in order to determine TX beams for dedicated control and data assuming e.g. that P1 is to determine DL TX beam for dedicated control and P2 is to determine DL TX beam for dedicated data.

Observation: In one TRP-one panel NR cell configuration having capability to form one beam at a time use of SS blocks for P1 and P2 may be supported but also CSI-RSs are to be supported in case of different beamwidths used for SS blocks and dedicated control and data. 

One drawback using SS blocks only is the overhead. To support high velocity UEs there shall be support for high periodicity for RSs used for P1/P2 in order to keep gNB and UE aligned in beam domain. SS block periodicity can be configured to be 5 ms. On the other hand, SS block length is likely four OFDM symbols per one beam compared CSI-RS transmission duration of one OFDM symbol per one beam. Thus, it may be beneficial to relax the SS burst set periodicity to be low, especially in case of high number of gNB beams, and then provide higher periodicity RSs for P1/P2 via CSI-RS. 
In 2) cell transmits SS blocks using multiple TRP beams simultaneously forming a composite SS block beam comprising multiple component beams. UE is not able to distinguish component beams by detecting the SS block but would require further beam specific CSI-RS for that. 

NR cell may be configured to transmit SS blocks using wider beam than used for data transmission (e.g. in 2) ) or using the same beamwidth for SS blocks and other downlink transmissions (e.g. in 1) ).

Observation: In multi-TRP configuration, CSI-RSs are needed for P1 and P2 in order to determine DL TX beams for dedicated control and data. 
As a result of RACH procedure in case no additional beam refinement is applied during the 4-step procedure DL TX beam for NR-PDCCH and NR-PDSCH and UL RX beam for NR-PUCCH and NR-PUSCH are based on SS block beams from UE point of view. Thus, first set of signalling after RACH procedure in Connected state between gNB and UE takes places using SS block beam at gNB at least for NR-PDCCH and NR-PDSCH. In other words, UE assumes implicitly QCL association between SS block and DMRS of NR-PDCCH and between SS block and DMRS of NR-PDSCH. Thus SS block can be seen as a starting point for P1 procedure. 
In multi-TRP case, it is necessary to get into component beam level as soon as possible. There could be both wider and more narrow component beams. For the former, P1 procedure is assumed to be used and for the latter P2 procedure is assumed to be used. As discussed earlier, component beam specific CSI-RS is needed for P1 and P2.
Proposal: Support SS block and CSI-RS for P1 and CSI-RS for P2.
2.2
Beam Recovery

Based on earlier agreements, periodic CSI-RS has been agreed for beam failure detection and new candidate beam indication. As CSI-RS is UE specific, it’s impractical to configure CSI-RSs corresponding to all component beams of the cell. Thus, in case the UE cannot detect any new candidate beam based configured CSI-RSs the UE should rely on SS blocks to detect new candidate beams. 
Proposal: Both CSI-RS and SS block based new beam identification is supported.

3
Conclusions
In this contribution we discussed about utilization of SS blocks for beam management. Based on the discussion we made the following observations and proposals: 
Observation: In one TRP-one panel NR cell configuration having capability to form one beam at a time use of SS blocks for P1 and P2 may be supported but also CSI-RSs are to be supported in case of different beamwidths used for SS blocks and dedicated control and data.

Observation: In multi-TRP configuration, CSI-RSs are needed for P1 and P2 in order to determine DL TX beams for dedicated control and data.

Proposal: Support SS block and CSI-RS for P1 and CSI-RS for P2.

Proposal: Both CSI-RS and SS block based new beam identification is supported.
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