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1. Introduction 
Offline agreements of various topics.
2. Beam Indication
Offline discussion on 08/22/2017 – morning session.

Offline Agreement:
· For the purposes of beam indication for at least NR unicast PDSCH, support an N-bit indicator field in DCI which provides a reference to a DL RS which is spatially QCL’d with at least one PDSCH DMRS port group
· An indicator state is associated with at least one index of a DL RS (e.g., CRI, SSB Index) where each index of downlink RS can be associated with a given DL RS type,  e.g., aperiodic CSI-RS, periodic CSI-RS, semi-persistent CSI-RS, or SSB, 
· Note: L1-RSRP reporting on SSB is not yet agreed
· Note: One possibility to determine DL CSI-RS type is through the resource setting ID, other options are not precluded
· The value of N is FFS, but is at most [3] bits
· FFS: The case of more than one DMRS port group
· FFS: Whether or not to indicate more than one beam indicator, NR strive to minimize the indicator overhead 
· FFS: Signalling mechanism for the association of a DL RS index (e.g., CRI, SSB index) to an indicator state, e.g., 
· The association is explicitly signaled to the UE
· The association is implicitly determined by the UE
· Combination of the above is not precluded
· FFS: An indicator state may or may not also include other parameter(s), e.g., for PDSCH to RE mapping purposes analogous to PQI in LTE, other QCL parameters
· FFS: Whether or not an indicator state may be associated with more than one DL RS index
· FFS: PDCCH beam indication may or may not be based on the beam indication states for PDSCH

3. Offline discussion on 08/23/2017 – Evening session.

Offline agreement
· 
· After entering RRC CONNECTED mode, UE assumes the DM-RS ports of UE-specific PDCCH to be spatially QCL-ed with the SS block identified during initial access by default unless indicated otherwise
Note: The above QCL assumption may or may not be used for MSG2 and MSG4 – for discussion in initial access session
· FFS: Details
· FFS: Whether or not the default QCL assumption is contained in a default indicator state if supported
· Note: This does not necessarily mean that the PDCCH beam indication is through DCI
· In RRC CONNECTED mode, 

Possible Agreement:
· Additional indicator states may be configured to determine which QCL assumption (at least w.r.t spatial RX parameters) the UE applies for DM-RS ports of UE-specific PDCCH

· RRC only or RRC+ MAC CE signaling is used to indicate QCL relation (at least w.r.t spatial RX parameters) between DMRS port(s) of UE-specific PDCCH and either SS Block or P/SP CSI-RS resource(s)
· FFS: necessity of DCI signalling
· FFS: Use of Aperiodic CSI-RS 
· FFS: RAN1 to study impact of delay (including determination of Rx beam) and reliability on the beam mgmt scenarios aiming to provide input to RAN2 with regard to higher layer protocols
4. CSI-RS for Beam mgmt. 
WF on CSI-RS for beam mgmt – ZTE, []
Proposal 1:
· For beam management CSI-RS, support higher layer signaling on the number of time-domain repetitions associated with each CSI-RS resource. 
· Candidate values are down-selected from {1, 2, 4, 8, [12], [14]}
· [Note: for 1 antenna port, IFDMA based pattern is supported at least by implementation.]
· Note: the supported values should consider UE beam switch constraint
· At least support time-domain repetitions on adjacent OFDM symbols for each CSI-RS resource.
· Note: for periodic/semi-persistent CSI-RS, these time-domain repetitions are in one CSI-RS period. 

Proposal 2:
· UE cannot assume same Tx beam is used for different resources.
· UE assumes same Tx beam per resource during a certain time window 
· UE cannot assume same Tx beam per resource across different time windows
· For the time window determination, down select from the following options 
· Opt-1: The time window is configured via higher layer parameter 
· Opt-2: The time window is predefined (e.g. 1 slot)
· Opt-3: The time window is dynamically controlled by a DCI indicating the reset of MR



WF on CSI-RS for Beam Management – 5011, 5079
Samsung, Intel, Ericsson, KT, [DoCoMo],                        [MDT], [Nokia], [QC]

Proposal:
· Alt 1: The following CSI-RS resource(s) with 2-port for one OFDM symbol can be used for beam management
· D > 1
· Down select between CDM and FDM for the above scenario by next meeting
Support: Samsung, Ericsson, QC, 
Object: Interdigital, Huawei, Vivo
· Alt 2: The following CSI-RS resource(s) with 2-port for one OFDM symbol can be used for beam management
· D > 1
· Working assumption is CDM; FDM for further study

Support: Interdigital, Vivo, Huawei, LG
Objected by: Samsung, Ericsson, QC,


· No CDM between antenna ports within a resource
· In a gNB perspective, K resources can be FDMed, where K = 1, 2, 4, [8]
· All of K resources can be configured to a UE
· Some of K resources can be configured to a UE
· For the subcarrier spacing for the same port within a resource,
· Within a BWP, even spacing within a PRB and across PRB(s)
· For the subcarrier spacing between two different ports,
· The same spacing within a resource and across resource(s)
CDM :
Objections: Multi-trp case – the CDM may not work – Samsung
IDCC – Timing problems are not significant for RSRP computation
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· For beam management, support the configurations of K resources w/ X-port(s) on an OFDM symbol based on the configuration index with the predetermined parameters of D, X, K, and Comb-offset(s)
· For X = {1, 2} and D > 1
· Comb-offset is the starting subcarrier offset for the RE mapping within the configured CSI-RS BW
· An example of the configurations can be shown below. Companies are encouraged to submit their inputs for the values.
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5. UL beam mgmt.
WF on UE assistance information for UL Beam Management – MediaTek, Samsung, Intel, Huawei, HiSilicon, [ZTE] 
· Support UE to provide information to gNB to assist UL beam management
· The information can be a number representing the amount of SRS resources required for UE Tx beam training
· FFS: signaling method
· E.g., capability signaling, or msg3, or dynamic signaling
· FFS: if and how to support the antenna structure with both omni-directional antenna panel and directional antenna panel
· whether the number of SRS resource should be reported per panel
6. Beam grouping
WF on group-based beam reporting – R1-1715219
 ZTE, Samsung, NTT DOCOMO, Huawei, HiSilicon, vivo, Nokia, NSB, ASTRI, MediaTek, Ericsson, Qualcomm, Intel
Offline agreement:
· Support the following for group based beam reporting, if group based beam reporting is configured:
· In a beam reporting instance, a UE can be configured to report N different Tx beams that can be received simultaneously
· Note: UE may report N or fewer beams in a given reporting instance
· N is configured by the gNB where N<= Nmax
· Nmax depends on UE capability
· FFS:  how to define the UE capability
· N =2 is supported. Further study {4,8}
· Notes: Information indicating group is not required to be reported in Rel-15
· Note: 
· From the perspective of Alt-1, the UE reports one group with N Tx beams.
· From the perspective of Alt-2, the UE reports N group with one Tx beam per each group.
· Note: Mechanisms to reduce UE complexity for beam pair search should be further studied
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(b) Two resources are configured w/ D =1.5
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(a) One resource is configured w/ D
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