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1 Introduction

This contribution addresses one correction request on the text description and MAC CE format of the semi-persistent CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE from the latest TS 38.321[1]. A text proposal is provided to capture the corrections in the Annex.
2 Discussion

Regarding the SP CSI-RS/CSI-IM resource set activation/deactivation MAC CE format in session 6.1.3.12 in the latest TS 38.321[1], the SP CSI-RS resource set ID and SP CSI-IM resource set ID are designed as two separate fields with each 4 bits. 
In the latest TS 38.331[2], the SP CSI-RS resource set ID is indicated from the csi-RS-ResourceSetList containing Semi Persistent NZP CSI-RS resource sets, and the nzp-CSI-RS-ResourceSetList in the csi-RS-ResourceSetList is selected to indicate the resource set ID up to the size of maxNrofNZP-CSI-RS-ResourceSetsPerConfig. For the SP CSI-IM resource set ID, it is indicated from csi-IM-ResourceSetList of the csi-RS-ResourceSetList for Semi Persistent CSI-IM resource sets which is selected to indicate the reousce set ID up to the size of maxNrofCSI-IM-ResourceSetsPerConfig. The maxNrofNZP-CSI-RS-ResourceSetsPerConfig and maxNrofCSI-IM-ResourceSetsPerConfig can be configured to 16. The 4 bits in each field are used to indicate CSI-RS/CSI-IM resource set ID per CSI-ResourceConfig.

Current text description in TS 38.321[1] is not accurate, the CSI-RS resource set ID and CSI-IM resource set ID should be indicated from the nzp-CSI-RS-ResourceSetList and csi-IM-ResourceSetList in current MAC CE design.  
The IE CSI-ResourceConfig defines a group of one or more NZP-CSI-RS-ResourceSet, CSI-IM-ResourceSet and/or CSI-SSB-ResourceSet.

-- ASN1START

-- TAG-CSI-RESOURCECONFIG-START

-- One CSI resource configuration comprising of one or more resource sets

CSI-ResourceConfig ::= 

SEQUENCE {


-- Used in CSI-ReportConfig to refer to an instance of CSI-ResourceConfig


csi-ResourceConfigId



CSI-ResourceConfigId,


-- Contains up to maxNrofNZP-CSI-RS-ResourceSetsPerConfig resource sets if ResourceConfigType is 'aperiodic' and 1 otherwise.


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



csi-RS-ResourceSetList 
 


CHOICE {



nzp-CSI-RS-SSB 





SEQUENCE {




nzp-CSI-RS-ResourceSetList


SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)) OF NZP-CSI-RS-ResourceSetId OPTIONAL,




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




-- Corresponds to L1 parameter 'resource-config-SS-list' (see 38,214, section FFS_Section)




csi-SSB-ResourceSetList



SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSetsPerConfig)) OF CSI-SSB-ResourceSetId
OPTIONAL


},






csi-IM-ResourceSetList



SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSetsPerConfig)) OF CSI-IM-ResourceSetId

},


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


-- Corresponds to L1 parameter 'BWP-Info' (see 38.214, section 5.2.1.2


bwp-Id







BWP-Id,


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



resourceType





ENUMERATED { aperiodic, semiPersistent, periodic },


...

}

-- TAG-CSI-RESOURCECONFIGTOADDMOD-STOP

-- ASN1STOP
maxNrofNZP-CSI-RS-ResourceSetsPerConfig
INTEGER ::= 16

-- Maximum number of resource sets per resource configuration

maxNrofCSI-IM-ResourceSetsPerConfig 
INTEGER ::= 16

-- Maximum number of CSI IM resource sets per resource configuration

It should be noted that the csi-RS-ResourceSetList is configured under the CSI-ResourceConfig in the current ASN.1 structure [2]. It illustrates that each CSI Resource Setting CSI-RresourceConfig contains a configuration of S≥1 CSI Resource Sets from the csi-RS-ResourceSetList, and as specified in [3], the number of CSI-RS resource sets configured is limited to S=1 for periodic and semi-persistent CSI Resource Setting. 

Furthermore, network can configure UE with multiple CSI Reporting Setting CSI-ReportConfig with semi persistent type given in the associated CSI-ResourceConfig for channel measurement and interference measurement. If UE is configured with multiple CSI-ReportConfigs, there are possible multiple corresponding CSI-ResourceConfig configured for this UE consisting the NZP CSI-RS resource sets and CSI-IM resource sets. The ambiguity issue exists if current MAC CE design indicates the resource set ID from nzp-CSI-RS-ResourceSetList in the csi-RS-ResourceSetList for CSI-RS or from csi-IM-ResourceSetList in the csi-RS-ResourceSetList for CSI-IM under the different CSI-ResourceConfigs, and UE will be misunderstanding on which csi-RS-ResourceSetList is used from different configured CSI-ResourceConfigs. UE will not be correctly configured to activate or deactivate the CSI-RS/CSI-IM resource set.
Taking all the above analysis into account, the simplest way to avoid the ambiguity issue is to use the global set NZP-CSI-RS-ResourceSet for CSI-RS or CSI-IM-ResourceSet for CSI-IM in the MAC CE for resource set indication. The NZP-CSI-RS-ResourceSet and CSI-IM-ResourceSet are the global resource sets, and UE can be configured with the unique resource set ID in this MAC CE to resolve the ambiguity issue.
Given the maximum number of NZP-CSI-RS-ResourceSetId can be supported up to maxNrofNZP-CSI-RS-ResourceSets, and the maximum number of CSI-IM-ResourceSetId is up to maxNrofCSI-IM-ResourceSets. The MAC CE needs 6 bits to indicate the maximum value of 64 for the SP CSI-RS resource set ID and SP CSI-IM resource set ID separately. 
-- ASN1START

-- TAG-NZP-CSI-RS-RESOURCESET-START

NZP-CSI-RS-ResourceSet ::= 


SEQUENCE {


nzp-CSI-ResourceSetId



NZP-CSI-RS-ResourceSetId,



nzp-CSI-RS-Resources



SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,


repetition






ENUMERATED { on, off }














OPTIONAL,


aperiodicTriggeringOffset


INTEGER(0..4)
















OPTIONAL,
-- Need S


trs-Info






ENUMERATED {true}















OPTIONAL,
-- Need R


...

}

-- TAG-NZP-CSI-RS-RESOURCESET-STOP

-- ASN1STOP

-- ASN1START

-- TAG-CSI-IM-RESOURCESET-START

CSI-IM-ResourceSet ::=



SEQUENCE {


csi-IM-ResourceSetId



CSI-IM-ResourceSetId,


csi-IM-Resources




SEQUENCE (SIZE(1..maxNrofCSI-IM-ResourcesPerSet)) OF CSI-IM-ResourceId,


...

}

-- TAG-CSI-IM-RESOURCESET-STOP

-- ASN1STOP

-- ASN1START

-- TAG-NZP-CSI-RS-RESOURCESETID-START

NZP-CSI-RS-ResourceSetId ::= INTEGER (0..maxNrofNZP-CSI-RS-ResourceSets-1)

-- TAG-NZP-CSI-RS-RESOURCESETID-STOP

-- ASN1STOP

-- ASN1START

-- TAG-CSI-IM-RESOURCESETID-START

CSI-IM-ResourceSetId ::=  INTEGER (0..maxNrofCSI-IM-ResourceSets-1)

-- TAG-CSI-IM-RESOURCESETID-STOP

-- ASN1STOP

maxNrofNZP-CSI-RS-ResourceSets


INTEGER ::= 64

-- Maximum number of NZP CSI-RS resources per cell

maxNrofCSI-IM-ResourceSets 



INTEGER ::= 64

-- Maximum number of NZP CSI-IM resources per cell

This MAC CE is designed for semi persistent resource type on CSI-RS/CSI-IM resource set activation and deactivation, and the resourceType is configured under in the CSI-ResourceConfig in current ASN.1 structure. It is possible that the same NZP CSI-RS resource set or CSI-IM resource set are activated or deactivated cross multiple CSI-ResourceConfigs. For this case, TS 38.214 [3] has been already specified to guarantee the same resource type is configured for the CSI-ResourceConfig consisting the same NZP CSI-RS resource ID or CSI-IM resource ID as following.
When a UE is configured with multiple CSI-ResourceConfigs consisting the same NZP CSI-RS resource ID, the same time domain behavior shall be configured for the CSI-ResourceConfigs. When a UE is configured with multiple CSI-ResourceConfigs consisting the same CSI-IM resource ID, the same time-domain behavior shall be configured for the CSI-ResourceConfigs.
Based on the above discussions, we recommend RAN2 to discusses the following proposals:

Proposal 1: Use 6 bits to indicate an SP CSI-RS resource set ID in the SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE.
Proposal 2: Use 6 bits to indicate an SP CSI-IM resource set ID in the SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE.

The proposed correction is shown in the TP provided in Annex.

Proposal 3: RAN2 adopts the text proposal and new MAC CE format in Annex.

3 Summary
Based on the above discussions, we recommend RAN2 to discusses the following proposals:

Proposal 1: Use 6 bits to indicate an SP CSI-RS resource set ID in the SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE.

Proposal 2: Use 6 bits to indicate an SP CSI-IM resource set ID in the SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE.

Proposal 3: RAN2 adopts the text proposal and new MAC CE format in Annex.
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5 Annex

6.1.3.12
SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE

The SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size and consists of the following fields:

-
A/D: This field indicates whether the MAC CE is used to activate or deactivate indicated SP CSI-RS and CSI-IM resource set(s). The field is set to "1" to indicate activation, otherwise it indicates deactivation;

-
Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-
BWP ID: This field contains BWP-Id, as specified in TS 38.331 [8], of a downlink bandwidth part for which the MAC CE applies. The length of the BWP ID field is 2 bits;

-
SP CSI-RS resource set ID: This field contains an index of NZP-CSI-RS-ResourceSet containing Semi Persistent NZP CSI-RS resources, as specified in TS 38.331 [8], indicating the Semi Persistent NZP CSI-RS resource set, which should be activated or deactivated. The length of the field is 6 bits;

-
IM: This field indicates whether SP CSI-IM resource set indicated with SP CSI-IM resource set ID field should be activated/deactivated. If IM field is set to "1", SP CSI-IM resource set should be activated or deactivated (depending on A/D field setting). If IM field is set to "0", the octet containing SP CSI-IM resource set ID field is not present;

-
SP CSI-IM resource set ID: This field contains an index of CSI-IM-ResourceSet containing Semi Persistent CSI-IM resources, as specified in TS 38.331 [8], indicating the Semi Persistent CSI-IM resource set, which should be activated or deactivated. The length of the field is 6 bits;
-
TCI State IDi: This field contains TCI-StateId, as specified in TS 38.331 [8], of a TCI State, which is used as QCL source for the resource within the Semi Persistent NZP CSI-RS resource set indicated by SP CSI-RS resource set ID field. TCI State ID0 indicates TCI State for the first resource within the set, TCI State ID1 for the second one and so on. The length of the field is 6 bits. If A/D field is set to "0" then the octet containing this field is not present;

-
R: Reserved bit, set to "0".
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Figure 6.1.3.12-1: SP CSI-RS / CSI-IM Resource Set Activation/Deactivation MAC CE
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