3GPP TSG RAN WG1 Meeting #102-e                                                                    R1-2006939
E-meeting, August 17 - 28, 2020
Title:
[Draft] Reply LS on CSI-RS only beam correspondence
Response to: 
LS on CSI-RS only beam correspondence (R4-2009167)
Release:
Rel-16
Work Item:
NR_RF_FR2_req_enh
Source:
Huawei, [RAN WG1]
To:
RAN WG4
CC:

Contact Person:


Name:
Xi Zhang
E-mail Address:
panda dot zhang {at} Huawei dot com
1. Overall Description:

RAN1 would like to thank RAN4 for the LS on CSI-RS only beam correspondence. RAN1 discussed these questions and provides the corresponding answers as below:

Q1: Does RAN1 consider it valid scenario(s) that P1 CSI-RS has no QCL relation for Rel-16? If valid, what are the corresponding usage scenarios? Has RAN1 analysed impact on UE mobility, scheduling restriction and overhead, UE power consumption, etc., with respect to number of active TCI states? 

A1: Yes, RAN1 considers P1 CSI-RS without QCL indication as valid scenario. Based on previous RAN1 agreements and current RAN2 specifications (highlighted below), QCL indication for periodic CSI-RS is optional. P1 CSI-RS without QCL indication can be used for beam measurement targeting at lower latency and for multi-TRP transmission where CSI-RS may come from a TRP which is not sending SSB. RAN1 did not analyse the impacts on UE mobility, scheduling restriction and overhead, UE power consumption, with respect to number of active TCI states. Nevertheless, RAN1 introduced UE capability reporting on number of active TCI states (e.g., UE feature 2-4 in 38.822 for Rel-15, UE feature 16-2a-7 in R1-2004970 for Rel-16).
RAN1#AH1701

	Agreements:
· Indication of QCL between the antenna ports of two CSI-RS resources is supported.

· By default, no QCL should be assumed between antenna ports of two CSI-RS resources.

· Partial
QCL parameters (e.g., only spatial QCL parameter at UE side) should be considered. 

· For downlink, NR supports CSI-RS reception with and without beam-related indication,

· When beam-related indication is provided, information pertaining to UE-side beamforming/receiving procedure used for CSI-RS-based measurement can be indicated through QCL to UE

· QCL information includes spatial parameter(s) for UE side reception of CSI-RS ports 

· FFS: information other than QCL


RAN1#88

	Agreements:

· A UE can be configured with the following high layer parameters for beam management:
· N≥1 reporting settings, M≥1 resource settings

· The links between reporting settings and resource settings are configured in the agreed CSI measurement setting

· CSI-RS based P-1 & P-2 are supported with resource and reporting settings

· P-3 can be supported with or without reporting setting  

· A reporting setting at least including
· Information indicating selected beam(s)

· L1 measurement reporting

· FFS details (e.g., based on RSRP or CSI, etc.)

· Time-domain behavior: e.g. aperiodic, periodic, semi-persistent

· Frequency-granularity if multiple frequency granularities are supported

· A resource setting at least including
· Time-domain behavior: e.g. aperiodic, periodic, semi-persistent

· RS type: NZP CSI-RS at least

· At least one CSI-RS resource set, with each CSI-RS resource set having K≥1 CSI-RS resources

· FFS whether or not support >1 CSI-RS resource set per resource setting

· Some parameters of K CSI-RS resources can be the same, e.g. port number, time-domain behavior, density and periodicity if any

· Further discussion offline whether or not the mechanism for CSI acquisition framework can be applicable – revisit later this week (if no consensus, revisit next meeting)


RAN1#89

	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


From TS38.331 v16.1.0:

	NZP-CSI-RS-Resource ::=             SEQUENCE {

    nzp-CSI-RS-ResourceId               NZP-CSI-RS-ResourceId,

    resourceMapping                     CSI-RS-ResourceMapping,

    powerControlOffset                  INTEGER (-8..15),

    powerControlOffsetSS                ENUMERATED{db-3, db0, db3, db6}                 OPTIONAL,   -- Need R

    scramblingID                        ScramblingId,

    periodicityAndOffset                CSI-ResourcePeriodicityAndOffset                OPTIONAL,   -- Cond PeriodicOrSemiPersistent

    qcl-InfoPeriodicCSI-RS              TCI-StateId                                     OPTIONAL,   -- Cond Periodic

    ...

}

Conditional Presence

Explanation

Periodic

The field is optionally present, Need M, for periodic NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field is absent otherwise.




Q2: Whether there is UE behaviour definition/expectation when P1 CSI-RS QCL relation is configured as ‘none’ and to SSB? For example: are resource prioritization rules or default QCL assumption rules when overlapped with other resources (e.g. PDCCH, DMRS) established for both scenarios?
A2: For P1 CSI-RS without QCL indication, and for SSB without QCL indication, UE is expected to try different Rx beams without assuming that gNB is transmitting with the same Tx beam (i.e., P1 procedure).
Q3: Whether CSI-RS for beam management as the first level of beam measurement/indication in connected mode is specified if it has no QCL relation to SSB?

A3: In connected mode, CSI-RS for beam management without QCL relation to SSB being used as first level of beam measurement/indication are supported by the following RAN1 specifications (highlighted parts).
From TS38.214 v16.2.0:

	For a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):

-
'QCL-TypeC' with an SS/PBCH block and, when applicable, 'QCL-TypeD' with the same SS/PBCH block, or

-
'QCL-TypeC' with an SS/PBCH block and, when applicable,'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
For a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s): 

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with an SS/PBCH block , or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or

-
'QCL-TypeB' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info when 'QCL-TypeD' is not applicable.

For a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or

-
'QCL-TypeC' with an SS/PBCH block and, when applicable, 'QCL-TypeD' with the same SS/PBCH block.

For the DM-RS of PDCCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'QCL-TypeD' with the same CSI-RS resource.
For the DM-RS of PDSCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition,or

-
QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'QCL-TypeD' with the same CSI-RS resource.


2. Actions:

To RAN4
ACTION: RAN1 would like to respectfully ask RAN4 to take the above information into account. 

3. Date of Next RAN WG1 Meetings:
TSG-RAN WG1 Meeting #103-e
26 Oct - 13 Nov 2020, 
             Online
TSG-RAN WG1 Meeting #104
1 - 5 Mar 2021, 

Athens, GR
