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1. Introduction
NR beam management shall support the establishment and maintenance of beam pair links (BPLs) between TRP and UE and apply those beam pair links for control and data channels. 
In last meeting, following agreements have been achieved [1]. 
	Agreement:
The following text change is agreed: 
· In Section 5.2.1 of TS 38.214, add SSBRI (SSB Resource Indicator) to the contents of CSI reporting. [6]
>>> Text Proposal for 38.214 Section 5.2.1 >>>
5.2.1 Channel state information framework
[bookmark: _Hlk500777975]The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH Block Resource indicator (SSBRI), layer indication (LI), rank indication (RI) and/or and L1-RSRP.
[bookmark: _Hlk508301324]For CQI, PMI, CRI, SSBRI, LI, RI, L1-RSRP, a UE is configured by higher layers with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, and a list of trigger states ReportTriggerList containing a list of associated CSI-ReportConfigs indicating the Resource Set IDs for channel and optionally for interference.
>>> End text proposal >>>

Agreement 
For the case of single CC case, to determine the “lowest CORESET-ID” for determining default spatial QCL assumption for PDSCH, only consider CORESETs in active BWP 

R1-1805574	Feature lead summary 2 on beam measurement and reporting	Ericsson 

Agreement:
· For PUSCH scheduled by DCI format 0_0, the UE shall use a default spatial relation corresponding to the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP
· Above applies for a cell configured with PUCCH
· Note: the UE is configured with a list of spatial relations in PUCCH-SpatialRelationInfo. MAC-CE indicates a single selected spatial relation from the list on a per-PUCCH resource basis if the list has more than one element.

Agreement
· Support SP-SRS as mandatory with UE capability signalling

Agreement
The latency for MAC CE activation is 12 slots for 60kHz SCS and 24 slots for 120kHz SCS. The latency is calculated from the ending symbol of UE’s ACK transmission for PDSCH carrying MAC-CE activation message to when the MAC CE message is applied.

Agreement:
· Support uplink cross-carrier beam indication for PUCCH and SRS 
· Add Cell index and BWP information in SpatialRelation configuration
R1-1805739	[DRAFT] LS on UL cross carrier beam indication	Samsung
LS is endorsed in R1-1805627 with the following additional sentences: “RAN1 has agreed on cross carrier indication of spatial relations with SRS and PUCCH. For the case of SRS, changes are needed to the MAC CE message used for activating semi-persistent SRS to enable cross carrier indication. RAN1 suggests that RAN2 take this into their work.”


In this contribution, we discuss the remaining issues on beam management.
2. Beam indication 
2.1 Default TCI states for PDCCH beam indication
Based on the agreements in RAN 1 #91 meeting [2], between initial RRC configuration and MAC CE activation of TCI states, the UE may assume that both PDCCH and PDSCH are spatially QCL-ed with the SSB determined during the initial access. However, for the ambiguity period between RRC re-configuration and MAC CE activation of TCI states, the UE assumption on the spatial QCL is not decided. Based on the feature lead summary in RAN 1#92bis meeting [3], some companies provided their views on this issue. Three main alternatives are listed as below:
· Alt-1: Default TCI state for a CORESET is given by the SS/PBCH block identified during a RACH procedure or the RS for the most recently activated TCI state from the list TCI-StatesPDCCH for the CORESET
· Alt-2: First element of the list of TCI states TCI-StatesPDCCH contains the default TCI state 
· Alt-3: No specification is needed for the case
We believe it is essential to specify this issue to keep beam alignment between gNB and UE. Otherwise, the re-configuration signaling may be missed due to beam non-alignment. 
In our understanding, there are two ambiguity periods between RRC re-configuration and MAC CE activation of TCI states as Fig. 1 shows. During ambiguity period #1, UE applies the re-configured parameters at a certain timing no later than the RRC reconfiguration complete message, where the exact timing is not defined. The RRC information will be overwritten once the RRC re-configuration is adopted by UE. In that sense, it is not reliable for UE to change the beams. Considering it takes a long time for UE to maintain a previous configured TCI state and the possibility of missing UE’s ACK transmission is about 1%, it is more reliable to set one element of the TCI states list in RRC re-configuration as the default TCI state. 
Ambiguity period #2 happens only in case of multiple TCI states are configured to one PDCCH. Based on the analysis above, following proposals are proposed.
[bookmark: OLE_LINK15]Proposal 1: For RRC re-configuration of TCI states, the UE may assume that the first/lowest entry of TCI-States in RRC reconfiguration is the default TCI state for PDCCH until the RRC re-configuration complete, or reception and application of MAC activation if multiple TCI states are configured. 
Proposal 2: For RRC re-configuration of TCI states, gNB should include the latest activated/confiugred TCI state in the RRC re-configured TCI states for PDCCH.
[image: ]
Figure 1. RRC re-configuration procedure for beam indication
2.2 Default spatial relation for PUCCH beam indication 
Based on the agreements in RAN 1 #91 meeting [2], PUCCH-Spatial-relation-info was introduced for each PUCCH resource configuration for PUCCH beam indication, and MAC CE can indicate one PUCCH-Spatial-relation-info when more than one PUCCH-Spatial-relation-info are configured. Between the initial RRC configuration and MAC CE activation of the PUCCH-Spatial-relation-info, similar with PDCCH beam indication, UE may assume to use the SS/PBCH block identified during the initial access for PUCCH transmission until the reception and application of MAC activation. 
For RRC reconfiguration, during the ambiguity period shown in Fig. 1, as analysed in section 2.1, UE may assume a default beam as PUCCH associated beam. We propose that the first/lowest entry of spatial relations in RRC reconfiguration is the default spatial relation for PUCCH until the RRC re-configuration complete, or reception and application of MAC activation if multiple spatial relations are configured.
Proposal 3: For RRC re-configuration of spatial relations, the UE may assume that the first/lowest entry of spatial relations in RRC reconfiguration is the default spatial relation for PUCCH until the RRC re-configuration complete, or reception and application of MAC activation if multiple spatial relations are configured.
Proposal 4: For RRC re-configuration of spatial relations, gNB should include the latest activated/confiugred spatial relation in the RRC re-configured spatial relations for PUCCH.
3. CORESET #0
[bookmark: OLE_LINK10]3.1 Spatial QCL configuration for CORESET #0
In last meeting, whether CORESET #0 can be configured or re-configured with TCI state had been fully discussed between DL control session, initial access session and MIMO session. However, no agreements were reached. In our understanding, CORESET #0 is used by UE to receive at least system information and is configured in MIB. A limited set of configuration possibilities are possible, e.g., it is not possible to configure the PDCCH DMRS or the TCI states in MIB. Therefore, we confirm the working assumption that CORESET #0 cannot be configured with TCI state. 
Proposal 5: CORESET #0 cannot be configured with TCI states.
3.2 Include CORESET #0 in “lowest CORESET-ID” for determining default spatial QCL assumption for PDSCH
[bookmark: OLE_LINK1]For whether the beam of CORESET #0 can be used as default beam when scheduling offset of PDSCH is less than the threshold, we would like to first clarify whether UE can obtain the beam/spatial QCL information of CORESET #0, even though there is no TCI configuration for CORESET #0. If the answer is yes, we prefer the “lowest CORESET-ID” for determining default spatial QCL assumption for PDSCH, not only considering CORESETs with configured TCI states, but also CORESET #0.
Observation 1: If UE can obtain the spatial QCL information of CORESET #0, CORESET #0 can be used for determining default spatial QCL assumption for PDSCH when scheduling offset of PDSCH is less than the threshold
4. [bookmark: _GoBack]Summary
In this contribution, we provide further views on beam management for NR. Following is our proposals.
Observation 1: If UE can obtain the spatial QCL information of CORESET #0, CORESET #0 can be used for determining default spatial QCL assumption for PDSCH when scheduling offset of PDSCH is less than the threshold.
Proposal 1: For RRC re-configuration of TCI states, the UE may assume that the first/lowest entry of TCI-States in RRC reconfiguration is the default TCI state for PDCCH until the RRC re-configuration complete, or reception and application of MAC activation if multiple TCI states are configured. 
Proposal 2: For RRC re-configuration of TCI states, gNB should include the latest activated/confiugred TCI state in the RRC re-configured TCI states for PDCCH.
Proposal 3: For RRC re-configuration of spatial relations, the UE may assume that the first/lowest entry of spatial relations in RRC reconfiguration is the default spatial relation for PUCCH until the RRC re-configuration complete, or reception and application of MAC activation if multiple spatial relations are configured.
Proposal 4: For RRC re-configuration of spatial relations, gNB should include the latest activated/confiugred spatial relation in the RRC re-configured spatial relations for PUCCH.
Proposal 5: CORESET #0 cannot be configured with TCI states.
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