
3GPP TSG RAN WG1 AH 1801                                        
R1-1800189
Vancouver, Canada, January 22nd – 26th, 2018
Source:
vivo
Title:
Remaining issues and text proposals on CSI-RS
Agenda Item:
7.2.3.2
Document for:
Discussion and Decision
1. Introduction
In the previous 3GPP RAN1 meetings, reference singal(CSI-RS) related issues are discussed and have been reflected in specs. However, there are some parts in the spec that do not fully capture the CSI-RS agreement. 
In this contribution, CSI-RS related issues are further discussed.
2. Reference signal(CSI-RS)
From the current version of 38.214[2], a parameter of ‘QCL-InfoPeriodicCSI-RS’ is configured for each non-zero CSI-RS resource via high layer parameter ‘NZP-CSI-RS-ResourceConfig’. However, there is no explicit explanation for describing this parameter. Hence, we suppose an explicit explanation should be followed with the parameter of ‘QCL-InfoPeriodicCSI-RS’. 
Proposal 1: Text proposal for section 5.2.2.3.1 of TS 38.214. 
-    QCL-InfoPeriodicCSI-RS 

-   QCL-InfoPeriodicCSI-RS contains a reference to one TCI-RS-Set in TCI-States for providing the QCL source and QCL types.
In RAN1 #91 meeting, the following agreement is achieved.
Agreement

Confirm the following working assumption
· For ZP CSI-RS based IMR, support (2, 2) and (4, 1) which are configurable by RRC signalling.
From the current specification 38.331 as below, the restricted patterns were captured.
CSI-IM-Resource ::=                SEQUENCE {
    csi-IM-ResourceId                     CSI-IM-ResourceId,
    -- The resource element pattern for the CSI-IM resource

    -- Corresponds to L1 parameter 'CSI-IM-RE-pattern' (see 38.214, section 5.2.2.3.4)

    csi-IM-ResourceElementPattern              ENUMERATED {pattern2-2, pattern4-1},

    

    -- OFDM symbol and subcarrier occupancy of the CSI-IM resource within a slot

    -- Corresponds to L1 parameter 'CSI-IM-ResourceMapping' (see 38.214, section 5.2.2.3.4)

    -- FFS_Values: RAN1 indicated “symbol locations: [0..13] and subcarrier locations: [0..9]”  Should this be a bitmap of 9x13? Or two separate?

    resourceMapping                          ENUMERATED {ffsTypeAndValue}       OPTIONAL,

    -- Frequency-occupancy of CSI-IM. Corresponds to L1 parameter 'CSI-IM-FreqBand' (see 38.214, section 5.2.2.3.2)

    freqBand                                 FFS_Value      OPTIONAL}

However, the above agreement is not well captured in the current version of 38.214. The following text need to be updated according to above agreement.

Proposal 2: Text proposals for session 5.2.2.4 of 38.214.
-
CSI-IM-RE-Pattern as given in Subclause TBD of [4, TS 38.211].
-
CSI-IM-RE-Pattern is configured by csi-IM-ResourceElementPattern, as defined in Subclause TBD of [4, TS 38.211].
Moreover, in the previous LS to RAN2, the following description is captured.

	RAN1 specification
	Section
	MAC CE message
	Description
	Value range

	TS38.214
	5.2.2.3.4
	Semi-persistent CSI-RS / CSI-IM
	Activates/deactivates a SP CSI-RS resource set and a SP CSI-IM resource set. Provides the spatial QCL relationship (if activated)
	SP CSI-RS Resoruce Set Id | SP CSI-IM Resource Set Id | TCI_State_Id


According to the current version of 38.331[3], the following parameters are configured.
-- Top level parameter for CSI/BM framework. Contains lists of  reporting, resource, and link configurations (see 38.214, section 5.2)

CSI-MeasConfig ::=




SEQUENCE {


csi-ResourceConfigs 



SEQUENCE (SIZE (1..maxNrofCSI-ResrouceConfigurations)) OF CSI-ResourceConfig 


OPTIONAL,


csi-ReportConfigs




SEQUENCE (SIZE (1..maxNrofCSI-Reports)) OF CSI-ReportConfig







OPTIONAL,


csi-MeasIdToAddModList



SEQUENCE (SIZE (1..maxNrofCSI-MeasId)) OF CSI-MeasIdToAddMod







OPTIONAL,


-- Size of CSI request field in DCI (bits). Corresponds to L1 parameter 'ReportTriggerSize' (see 38.214, section 5.2)


reportTriggerSize



INTEGER (0..6)



















OPTIONAL,

-- Contains trigger states for dynamically selecting one or more aperiodic and semi-persistent reporting configurations


-- and/or triggering one or more aperiodic CSI-RS resource sets for channel and/or interference measurement.


-- New description (still not clear and not fitting to other fields): Each trigger state is associated with one or multiple ReportConfigs where each ReportConfig is linked to one or two or three P/SP/AP CSI-RS resource setting(s). If a resource setting linked to a ReportConfig has multiple aperiodic resource sets and only a subset of the aperiodic resource sets is associated with the trigger state, a bitmap (with the bitwidth Nbit =number of resource sets in a resource setting.  Number of one(s) in the bitmap None = 1 (FFS on 2) for CSI acquisition) is RRC configured per trigger state per resource setting to select CSI-IM/NZP CSI-RS resource set(s) from the resource setting.


-- FFS_CHECK: Is this the appropriate place for the IE or should it be inside the resource configuration or in a set?


-- FFS_FIXME: This is just one report trigger. But of course it should be a list. Maximum number of configured triggers depends 


-- on the trigger size


-- FFS: How to address the MAC-CE configuration


reportTrigger




SEQUENCE {


aperiodic





SEQUENCE {




-- The CSI-ReportCongig (their IDs) assocaited with this reportTrigger




associatedReportConfigs


SEQUENCE (SIZE (1..maxNrofReportConfigIdsPerTrigger)) OF CSI-ReportConfigId,




-- bitmap with the bitwidth Nbit =number of resource sets (max number Nbit = 64) in a linked resource setting per report trigger tate. 




-- Number of one(s) in the bitmap None = 1 for CSI acquisition (FFS 1<= None <= 64 for beam management).




-- FFS: To enforce the number of linked resources, the linking information should instead be in the report that uses the resource




-- Corresponds to L1 parameter 'ResourceSetBitmap' (see 38.214, section FFS_Section)




-- FFS_FIXME: The following list assumes that all NZP- and IM resource sets use a common ID space. But that is not ensured




-- due to having separate lists of sets. 




associatedResourceSets


SEQUENCE (SIZE (1..64)) OF CSI-ResourceSetId











OPTIONAL,




-- For a trigger state within aperiodicReportTrigger that triggers a ap-CSI-RS resource set, contains a list of 




-- references to TCI-RS-SetConfig's in TCI-States for providing the QCL source and QCL type for each ap-CSI-RS 




-- resource within the triggered set of ap-CSI-RS resources. The length of the list is equal to the number of 




-- aperiodic CSI-RS resources in the set (CSI-RS-ResourceSet). For a target aperiodic CSI-RS assoicated with each 




-- triggering state, contains a reference to one TCI-RS-Set in TCI-States for providing the QCL source and QCL type.




-- Corresponds to L1 parameter 'QCL-Info-aPeriodicReportingTrigger' (see 38.214, section FFS_Section)




qcl-Info-aPeriodicReportingTrigger


SEQUENCE (SIZE(1..ffsValue)) OF TCI-RS-SetId








OPTIONAL


},

Based on the above two descriptions, semi-persistent CSI-RS should be activated/deceived at resource set level, captured by 38.331[3].In addition, ‘qcl-InfoPeriodicCSI-RS’ is also defined as resource set level parameter in the following specification.
CSI-ResourceConfig ::= 



SEQUENCE {


-- FFS: Where is the CSI-ResourceConfigId used?


csi-ResourceConfigId



CSI-ResourceConfigId,


-- Contains up to maxNrofCSI-ResourceSets resource CSI-ReosurceSets if ResourceConfigType is 'aperiodic' and maxNrofCSI-ResourceSets otherwise.


-- Corresponds to L1 parameter 'ResourceSetConfigList' (see 38.214, section 5.2.1.3.1)



csi-RS-ResourceSets 
 


CHOICE {



nzp-CSI-RS-ResourceSets



SEQUENCE (SIZE (1..maxNrofCSI-ResourceSets)) OF NZP-CSI-RS-ResourceSet,




csi-IM-ResourceSets




SEQUENCE (SIZE (1..maxNrofCSI-ResourceSets)) OF CSI-IM-ResourceSet

},


-- List of SSB resources used for beam measurement and reporting in a resource set


-- Corresponds to L1 parameter 'SSBResourceMeasList' (see 38,214, section FFS_Section)


ssb-Resources





SEQUENCE (SIZE (1..maxNrofSSB-Resources-1)) OF
CSI-SSB-Resource

OPTIONAL, --Cond OnlyWithNZPResourceSets

-- The DL BWP which the CSI-RS assocaited with this CSI-ResourceConfig are located in. 


-- Corresponds to L1 parameter 'BWP-Info' (see 38.214, section FFS_Section)


bandwidthPartId







BandwidthPartId,


-- Time domain behavior of resource configuration. Corresponds to L1 parameter 'ResourceConfigType' (see 38.214, section 5.2.2.3.5)



resourceType






CHOICE {



aperiodic







NULL, 



semiPersistent 





NULL,



periodic







SEQUENCE {



-- For a target periodic CSI-RS, contains a reference to one TCI-RS-Set in TCI-States for providing the QCL source and 




-- QCL type. For periodic CSI-RS, the source can be SSB or another periodic-CSI-RS.




-- Corresponds to L1 parameter 'QCL-Info-PeriodicCSI-RS' (see 38.214, section FFS_Section)




qcl-InfoPeriodicCSI-RS




TCI-RS-SetId
















OPTIONAL


}

},


-- Indication of which Serving Cell the configured CSI-RS is located in.


-- FFS_CHECK: RAN1 intended to enable cross-carrier scheduling of aperiodoic CSI-RS. This field would indicate on which ServingCell


-- the UE finds these resources. Discuss whether and how this works considering that currently a CSI-MeasConfig exists per ServingCell


-- Corresponds to L1 parameter 'CC-Info' (see 38.214, section FFS_Section)


crossCarrierInfo





FFS_Value



















OPTIONAL,


...

}

In detail, a parameter of ‘resourceType’, included by ‘CSI-ResourceConfig’, contains three options, i.e. ‘aperiodic’, ‘semiPersistent’ and ‘periodic’ which are setting level parameter. Hence, among the ‘periodic’ parameter, ‘qcl-InfoPeriodicCSI-RS’ is defined as resource set level parameter. However, we envision that QCL information of CSI-RS should be configured at resource level, rather than resource set level. Similarly, for SP CSI-RS, although CSI-RS could be activated at resource set level, the corresponding QCL information should also be provided at resource level.
Proposal 3: 

· For periodic CSI-RS, QCL information should be configured for per resource.

· For semi-persistent CSI-RS, QCL information should be provided for each resource.
3. Conclusion

In this contribution, CSI-RS related issues are discussed, and the following proposals are given:
Proposal 1: Text proposal for section 5.2.2.3.1 of TS 38.214.

-    QCL-InfoPeriodicCSI-RS 

-   QCL-InfoPeriodicCSI-RS contains a reference to one TCI-RS-Set in TCI-States for providing the QCL source and QCL types.

Proposal 2: Text proposals for session 5.2.2.4 of 38.214.
-
CSI-IM-RE-Pattern as given in Subclause TBD of [4, TS 38.211].
-
CSI-IM-RE-Pattern is configured by csi-IM-ResourceElementPattern, as defined in Subclause TBD of [4, TS 38.211].
Proposal 3: 

· For periodic CSI-RS, QCL information should be configured for per resource.

· For semi-persistent CSI-RS, QCL information should be provided for each resource.
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