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1. [bookmark: _Ref521334010]Introduction
In this document, some maintenance issues of Rel-17 multi-beam operation would be discussed together with corresponding TPs.

2. Discussion
2.1. TPs to TS38.214 
2.1.1. TP on BAT determination for multiple BWP(s)/CC(s)
Reason for change:
In RAN1 #107-e meeting, there is the following agreement
	Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs configured with the common TCI state ID update,
· Note: It was agreed that the BAT associated with the carrier(s) (hence BWP(s)/CC(s)) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) (hence BWP(s)/CC(s)) applying the beam indication



From the agreement, the beam application time is determined on the basis of the smallest SCS among the BWP(s)/CC(s) applying the beam indication. In current spec, the BWP information is not captured. This may cause confusion for UE behavior since there might by more than one BWPs each with different SCS for each CC. 
Summary of change:
In section 5.1.5 of TS 38.214, per BWP description is added. 
Consequences if not approved:
The UE behaviour for determining the BAT is ambiguous. 

Proposed TP
--------------------------------------- Start of TP for TS38.214-------------------------------------------
5.1.5 Antenna ports quasi co-location
<Unrelated part omitted>
- When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s)/BWP(s) applying the beam indication. 
	
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------

2.1.2.  TP on beam indication for AP CSI-RS

Reason for change:

In RAN1#106-e meeting, it was agreed that aperiodic CSI-RS for CSI and aperiodic CSI-RS for BM could share the indicated Rel-17 TCI state. The corresponding agreement is shown below.

	Agreement
On Rel.17 unified TCI framework, the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC
· Aperiodic CSI-RS resources for CSI
· FFS: Discuss if further restriction or further case is necessary
· Aperiodic CSI-RS resources for BM 
· FFS: Discuss if further restriction or further case is necessary
· FFS: Other CSI-RS time-domain behaviors and/or restriction(s)




If the CSI-RS doesn’t share the indicated Rel-17 TCI state, according to the agreement in RAN1#106b-e meeting shown below, Rel-15/16 QCL rules would be reused. Otherwise, Rel-17 QCL rule defined in the agreement would be used instead. 

	Agreement

On Rel.17 unified TCI framework, for Rel-17 unified TCI:
· For DL channels/signals that do not share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), all the QCL rules defined in section 5.1.5 in 38.214 are supported
· [bookmark: _Hlk84321626]Note: For CSI-RS used to provide QCL indication for non-UE dedicated channels, the CSI-RS should only be QCLed with SSB of the same PCID as that from the serving cell
· For DL channels/signals that share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), the following options on source RSs and QCL-Types are supported
· Option 1: TRS is configured for QCL-TypeA source RS and CSI-RS for BM is configured for QCL-TypeD source RS
· Option 2: TRS is configured for QCL-TypeA and QCL-TypeD source RS
· Note: For inter-cell beam management, SSB with PCID different from that from the serving cell can be used as a QCL Type-C/D source RS for CSI-RS for BM and/or TRS 
· Further discuss and decide in RAN1#106bis-e whether CSI-RS for CSI can be used as a source RS or not, and if so whether some restriction(s) are needed




However, in the current spec, only Rel-15/16 QCL rules are defined for CSI-RS. For those CSI-RS sharing the indicated Rel-17 TCI state, the agreed Rel-17 QCL rule should also be captured in the spec. Further, DLorJointTCIState could also be used to indicate the QCL information for CSI-RS not sharing the indicated Rel-17 TCI state. This should also be added in the spec.

Summary of change:

Add Rel-17 QCL rule for those aperiodic CSI-RS for CSI and aperiodic CSI-RS for BM sharing the indicated Rel-17 TCI state. Add DLorJointTCIState to indicate the QCL information for those CSI-RS not sharing the indicated Rel-17 TCI state.     

Consequences if not approved:

Aperiodic CSI-RS for CSI and aperiodic CSI-RS for BM could not share the indicated Rel-17 TCI state. This is not aligned with the agreement.

Proposed TP:
--------------------------------------- Start of TP for TS38.214-------------------------------------------
5.1.5 Antenna ports quasi co-location
<Unrelated part omitted>
For a CSI-RS resource in an 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 or DLorJointTCIState except an indicated DLorJointTCIState indicates one of the following quasi co-location type(s): 
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with an SS/PBCH block, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'typeB' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info when 'typeD' is not applicable.
For a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, the UE shall expect that a TCI-State or DLorJointTCIState except an indicated DLorJointTCIState indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block, the reference RS may additionally be an SS/PBCH block having a PCI different from the PCI of the serving cell. The UE can assume center frequency, SCS, SFN offset are the same for SS/PBCH block from the serving cell and SS/PBCH block having a PCI different from the serving cell.
For an aperiodic CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition or without higher layer parameter trs-Info, the UE shall expect that an indicated DLorJointTCIState indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------

2.1.3. TP on RRC parameters of uplink panel selection
Reason for change:
In current spec, the higher layer parameter cri-RSRP-CapabilityIndex-r17 does not align with those in TS38.214 to specify the panel information for uplink panel selection. 
Summary of change:
In section 5.2.1.4.3 of TS 38.214, update the parameter cri-RSRP-Capability[Set]Index. 
Consequences if not approved:
Higher-layer parameter misalignment between 38.214 and 38.331. 
Proposed TP:
--------------------------------------- Start of TP for TS38.214-------------------------------------------
5.2.1.4.3 L1-RSRP Reporting
<Unrelated part omitted>
-	When the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to ' cri-RSRP-Capability[Set]Index cri-RSRP-CapabilityIndex-r17' or 'ssb-Index-RSRP-Capability[Set]Index ssb-Index-RSRP-CapabilityIndex-r17' an index of UE capability value set, indicating the maximum supported number of SRS antenna ports, is reported along with the pair of SSBRI/CRI and L1-RSRP.
	
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------
--------------------------------------- Start of TP for TS38.214-------------------------------------------
5.2.1.4.4 L1-SINR Reporting
<Unrelated part omitted>
· When the UE is configured a CSI-ReportConfig with the higher layer parameter reportQuantity set to ' cri-SINR-Capability[Set]Index cri-SINR-CapabilityIndex-r17' or 'ssb-Index-SINR-Capability[Set]Index ssb-Index-SINR-CapabilityIndex-r17' an index of UE capability value, indicating the maximum supported number of SRS antenna ports, is reported along with the pair of SSBRI/CRI and L1-SINR.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------
-------------------------------------- Start of TP for TS38.214-------------------------------------------
5.2.3	CSI reporting using PUSCH
<Unrelated part omitted>
· When the higher layer parameter reportQuantity is configured with one of the values 'cri-RSRP', 'ssb-Index-RSRP', 'cri-SINR' or 'ssb-Index-SINR', or 'cri-RSRP-Capability[Set]Index cri-RSRP-CapabilityIndex-r17',' ssb-Index-RSRP-CapabilityIndex-r17ssb-Index-RSRP-Capability[Set]Index ', 'cri-SINR-Capability[Set]Index cri-SINR-CapabilityIndex-r17 ', ' ssb-Index-SINR-CapabilityIndex-r17ssb-Index-SINR-Capability[Set]Index ',the CSI feedback consists of a single part.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------

2.1.4. TP on RRC parameters of Multi-TRP inter-cell operation
Reason for change:
In current spec, the higher layer parameter additionalPCI-r17 doesn’t align with those in TS38.214 to specify
the different physical cell ID with which the activated TCI states corresponding to two coresetPoolIndex can be associated. 
Summary of change:
In section 5.1.5 of TS 38.214, update the parameter NumberOfAdditionalPCI. 
Consequences if not approved:
Higher-layer parameter misalignment between 38.214 and 38.331. 
Proposed TP:
-------------------------------------- Start of TP for TS38.214-------------------------------------------
5.1.5	Antenna ports quasi co-location
<Unrelated part omitted>
· If the UE is configured with [NumberOfAdditionalPCI] additionalPCI-r17 and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the UE receives an activation command for CORESET associated with each coresetPoolIndex, as described in clause 6.1.3.14 of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP. When a set of TCI state IDs are activated for a coresetPoolIndex, the activated TCI states corresponding to one coresetPoolIndex can be associated with one physical cell ID and activated TCI states corresponding to another coresetPoolIndex can be associated with another physical cell ID.
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------

2.1.5.  Editorial issue on DCI format for beam indication
------------------------------------- Start of TP for TS38.214-------------------------------------------
5.1.5	Antenna ports quasi co-location
<Unrelated part omitted>
-  When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, the UE with activated DLorJointTCIState or UL-TCIState receives DCI format 1_1/1_2 providing indicated DLorJointTCIState or UL-TCIState for a CC or all CCs in the same CC list configured by simultaneousTCI-UpdateList1-r17, simultaneousTCI-UpdateList2-r17, simultaneousTCI-UpdateList3-r17, simultaneousTCI-UpdateList4-r17. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	CS-RNTI is used to scramble the CRC for the DCI
-	The values of the following DCI fields are set as follows:
-	RV = all '1's
-	MCS = all '1's
-	NDI = 0
-	Set to all '0's for FDRA Type 0, or all '1's for FDRA Type 1, or all '0's for dynamicSwitch (same as in Table 10.2-4 of [6, TS 38.213]). 
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------

2.2. TPs to TS38.213
2.2.1. TP on PC parameter setting of SRS resource set
Reason for change:
In RAN1 #108-e meeting, following agreement has been achieved:
	Agreement
On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Including inter-cell case, where SSB with PCI different from the serving cell can be used as a source RS in Rel-17 UL, or if applicable joint, TCI state for these SRS resources
· The UL PC parameter setting (including PL-RS) for the SRS resource set should be derived based on the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set




The agreement shows that for the SRS resource set that doesn’t share the same indicated Rel-17 state(s) as dynamic-grant/configured grant based PUSCH and all of dedicated PUCCH resources, the power control parameter setting of this SRS resource set should be determined by the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set. The description in TS38.213 is a bit confusing. 
Summary of change:
Update the description in section 7 of TS 38.213.
Consequences if not approved:
The UE behaviour for determining the PC parameter setting of SRS resource set which doesn’t share the same indicated Rel-17 state(s) as dedicated PUSCH/PUCCH is not clear. 
Proposed TP:
------------------------------------- Start of TP for TS38.213-------------------------------------------
7         Uplink Power control
<Unrelated part omitted>
-  In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set<Unrelated part omitted>
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.213----------------------------------------

2.2.2. TP on RRC parameter of UL PCs for uplink transmission
Reason for change:
The power control parameter settings for PUSCH, PUCCH, and SRS transmission has been decided by RAN2 to be included in DLorJoint-TCIState-r17/UL-TCIState-r17, the corresponding description on power control parameter setting in TS38.213 should be updated to align with those in TS38.331.


DLorJoint-TCIState-r17 ::=          SEQUENCE {
    tci-StateUnifiedId-r17              TCI-StateId,
    qcl-Type1-r17                       QCL-Info,
    qcl-Type2-r17                       QCL-Info                                                    OPTIONAL,   -- Need R
    ul-powerControl-r17                 Uplink-powerControlId-r17                                   OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17          PUSCH-PathlossReferenceRS-Id                                OPTIONAL    -- Need S
           
    
}

UL-TCIState-r17 ::=                   SEQUENCE {
    ul-TCIState-Id-r17                    UL-TCIState-Id-r17,
    servingCellId-r17                         ServCellIndex                                         OPTIONAL,   -- Need S
    referenceSignal-r17                       CHOICE {
        ssb-Index-r17                             SSB-Index,
        csi-RS-Index-r17                          NZP-CSI-RS-ResourceId,
        srs-r17                                   PUCCH-SRS
    },
    additionalPCI-r17                     AdditionalPCIIndex-r17                                    OPTIONAL,   -- Need R
    ul-powerControl-r17                   Uplink-powerControlId-r17                                 OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17            PUSCH-PathlossReferenceRS-Id                              OPTIONAL    -- Need S
     
}
Summary of change:
Update the description of PC parameters in section 7 of TS 38.213.
Consequences if not approved:
The UE behavior for determining the PC parameter setting of PUSCH, PUCCH and SRS transmission is not clear.
Proposed TP:

------------------------------------- Start of TP for TS38.213-------------------------------------------
7         Uplink Power control
<Unrelated part omitted>
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with included in the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with included in the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with included in the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with included in the DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.213----------------------------------------
3. Conclusions
[bookmark: _GoBack]In this contribution, we have proposed several TPs on multi-beam operation.
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