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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
In RAN1#108-e, the following agreements were made: 

Multi-beam enhancements:

Agreement
Confirm the following working assumption as an agreement with the following refinement (highlighted in red):

The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except spatialRelationInfoPos) if the UE is configured with Rel-17 TCI in any CC in a band
· [bookmark: _Hlk96330439]The CC list for Rel-16 multi-CC beam indication should not contain any CC in a band configured with Rel-17 TCI assuming different CC lists are used for Rel-16 and Rel-17 

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 MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the AP/SP-SRS not sharing the indicated Rel-17 TCI state shall provide an ID of Rel-17 UL or, if applicable, joint TCI state instead of an RS resource ID for each AP/SP-SRS resource 
· Reuse other aspects of the MAC-CE for the Rel-15/16 spatial relation info update (including 'SP SRS Activation/Deactivation MAC CE', 'Enhanced SP/AP SRS Spatial Relation Indication MAC CE', and 'Serving Cell Set based SRS Spatial Relation Indication MAC CE')
· Note:  The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and optional Rel-16 features of SRS spatial relation info within the same band.

Agreement
The following text proposal for TS 38.214 is endorsed for the editor’s CR.
	TS38.214 section 5.1.5:

The UE with activated [TCI-State] configured with [tci-StateId_r17] receives DCI format 1_1/1_2 providing indicated TCI-State with [tci-StateId_r17] for a CC or all CCs in the same CC list configured by [simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]. 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:
-     …
After a UE receives an initial higher layer configuration of more than one [DLorJoint-TCIState-r17] and before reception application of an indicated TCI state from the configured TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
After a UE receives an initial higher layer configuration of more than one [DLorJoint-TCIState-r17] or [UL-TCIState-r17] and before application of an indicated TCI state from the configured TCI states:
· The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of more than one [DLorJoint-TCIState-r17] as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before reception application of an indicated TCI state from the configured TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
After a UE receives a higher layer configuration of more than one [DLorJoint-TCIState-r17] or [UL-TCIState-r17] as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before application of an indicated TCI state from the configured TCI states: 
· The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
If a UE receives a higher layer configuration of one single DLorJoint-TCIState-r17 TCI state, that can be used as an indicated TCI state, the UE assumes that obtains the QCL assumptions from the configured one single TCI state for DM-RS of PDSCH and DM-RS of PDCCH, and the CSI -RS applying the indicated TCI state. the TCI state is the indicated TCI state with [DLorJoint-TCIState-r17].

If a UE receives a higher layer configuration of one single DLorJoint-TCIState-r17 or UL-TCIState-r17, that can be used as an indicated TCI state, the UE determines an UL TX spatial filter, if applicable, from the configured one single TCI state for dynamic-grant and configured-grant based PUSCH and PUCCH, and SRS applying the indicated TCI state.




Agreement
For Rel-17 unified TCI framework, for the Rel-17 TCI state indication of CORESET 0:
· Whether to apply the indicated Rel-17 TCI state associated with the serving cell is configured per CORESET by RRC – if not applied, use the legacy MAC-CE/RACH signalling mechanism 
· Note: The CSI-RS associated with the Rel-17 TCI state applied to CORESET 0 should be QCLed with an SSB associated with serving cell PCI (same as Rel-15)

Conclusion
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, there is no consensus on supporting a second configured BAT for, e.g. MPUE or inter-cell BM, for a given SCS and all the CCs configured with the common TCI state ID update.

Agreement
On Rel-17 MAC-CE based and DCI-based beam indication, regarding the CC list for common TCI state ID update and activation, introduce new RRC parameter(s) to configure the CC list(s)
· FFS: The maximum number of CC lists can be configured

Conclusion
On path-loss measurement for Rel.17 unified TCI framework, when both PL-RS and spatial relation RS in the UL or (if applicable) joint TCI state are not the same, whether and how to define the event(s) of “beam alignment” is left to RAN4.

Conclusion
On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, RAN1 would not introduce additional enhancement for MAC-CE activation of SSBs with PCI(s) different from that of serving cell for measurement in Rel-17

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, support the UE reporting a list of UE capability value [sets]
· Each UE capability value [set] comprises the max supported number of SRS ports
· Any two capability values [sets] are different 
· Whether the UE capability value [set] can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, UE can report one index of UE capability value [set] for each reported CRI/SSBRI in one beam reporting.

Conclusion
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, there is no consensus in supporting indication of DL-only panel using one value [set] of the max supported number of SRS ports 

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, all types of time-domain behavior, i.e., periodic, semi-persistent, and aperiodic reporting, are supported for the enhanced beam report with index(es) of UE capability value [set].
· Support of aperiodic and semi-persistent reporting is optional 


Agreement
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception for a CORESET other than CORESET#0 that is associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC and its respective PDSCH reception, 
· Whether to apply the indicated Rel-17 TCI state associated with the serving cell is configured per CORESET by RRC – if not applied, use the legacy MAC-CE/RRC/RACH signalling mechanism
· Note: The CSI-RS associated with the Rel-17 TCI state applied to this CORESET should be QCLed with an SSB associated with serving cell PCI (same as Rel-15)
· The support of this feature is UE optional

Agreement
On Rel-17 unified TCI framework, for P/SP-CSI-RS, the UE assumes that the indicated Rel-17 TCI state is never applied, i.e. the legacy RRC/MAC-CE signalling mechanism is always used to update Rel-17 TCI state.
· FFS: UE behaviour if TCI state is not indicated for P/SP-CSI-RS

Agreement
On Rel-17 MAC-CE-based and DCI-based beam indication, regarding the CC list for common TCI state ID update and activation, the maximum number of CC lists can be configured is 4 per cell group
· The maximum number of CC lists for a UE to support is subject to its UE capability

Agreement
For Rel-17 unified TCI framework, for the presence of TCI field in DCI format 1-1/1-2, reuse tci-PresentInDCI and tci-PresentDCI-1_2 to configure TCI field per CORESET

Agreement
The value range of beamAppTime-r17 is (1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336) symbols.
· Discuss the applicability of 84, 98, 112, 224, 336 for FR2/FR2-2 in UE features session
· These values are not applicable for FR1

Agreement
The reply LS to RAN3 on TCI state update for L1L2-centric inter-cell mobility is endorsed in R1-2202693.


Conclusion
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, regarding acknowledgement mechanism of the reported correspondence from NW to UE, there is no consensus in supporting acknowledgement mechanism of the reported correspondence from NW to UE. 
· Acknowledgement mechanism of the reported correspondence from NW to UE is not supported in Rel-17

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, for the agreed reporting of UE capability value set, introduce 'cri-RSRP-Capability[Set]Index', 'ssb-Index-RSRP-Capability[Set]Index', 'cri-SINR- Capability[Set]Index','ssb-Index-SINR-Capability[Set]Index' for reportQuantity in a CSI reporting setting.

Agreement 
On Rel-17 DCI-based beam indication, for both CA and non-CA cases, the RRC parameter BeamAppTime_r17 is configured per DL and UL BWP
· For BWP /CCs with same SCS in the same CC list for common TCI state ID update, the configured values of BeamAppTime_r17 are the same
· FFS: Whether the TCI update signaling is applied to all configured BWP(s) or active BWP, and whether the BAT should count the BeamAppTime_r17 in all configured BWP(s) or in active BWP only


Agreement
The following responses to RAN2 LS are agreed
· (RAN2 Question) Q1.8: Does the enhanced MPE reporting applies also to mTRP operation, and, if it does, will this be configured by mpe-Reporting-FR2 or is another RRC configuration needed?

· RAN1 response: Note that enhanced MPE reporting and the multi-TRP PHR enhancement are two different features in Rel-17. From RAN1 perspective, there is no consensus that enhanced MPE reporting can be combined with the multi-TRP PHR specified in Rel-17. Furthermore, RAN1 does not plan to specify any additional specification enhancement for the combination of these two features.
· (RAN2 Question) Q1.10: Is reporting of PCMax,f,c needed for MPE information and if it is, should it be included per indicated SSBRI/CRI value or is it cell-specific?
· RAN1 response: The enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, which should remain as in legacy, i.e. reported per cell
LS is endorsed in R1-2202765.

Agreement
For mpe-ResourcePool, the maximum number of resources in this pool is 64

Conclusion 
On Rel.17 unified TCI framework, for Rel-17 unified TCI , 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), in Rel-17, there is no consensus in supporting the following:
1. Option 3: CSI -RS for CSI is configured for QCL-TypeA and QCL-TypeD source RS

Conclusion 
On Rel.17 enhancements to facilitate panel activation and selection, in Rel-17, there is no consensus in supporting additional enhancements on the following:
1. SRS resource set with multiple resources and unequal number of ports across different resources other than that for (already supported in Rel-16) Full Power mode 2  
1. DL signaling mechanism for updating the number of SRS ports in response to the agreed Capability Correspondence report from the UE 

Agreement
The reply LS to RAN2 on feMIMO RRC parameters is endorsed in R1-2202720.

Agreement
LS response to RAN2 on MPE information signaling is endorsed in R1-2202732.

Agreement
Additional reply LS to RAN2 on feMIMO RRC parameters is endorsed in R1-2202903.

Agreement
The text proposal in R1-2202804 is endorsed from RAN1 perspective for TS38.300. 
· LS to RAN2 is endorsed in R1-2202865.



Multi-TRP enhancements for PDCCH, PUSCH, and PUCCH:

Agreement
The following SS sets cannot be linked with another SS set for PDCCH repetition:
· searchSpaceBroadcast, peiSearchSpace, and sdt-SearchSpace

Agreement
The TPs in Section 1.3 of R1-2202595 are endorsed for the editor’s CR on 38.214

Agreement
If two PDCCH candidates with AL8 and AL16 have the same start CCE in a non-interleaved CORESET with one OFDM symbol, and the two PDCCH candidates are in a first SS set that is linked to a second SS set, and UE detects a DL DCI via any of the AL8 candidates or AL16 candidates in any of the first and second SS sets indicating a PUCCH resource for HARQ-Ack and the corresponding PUCCH resource set has a size larger than eight
· Alt2-2: If the linked AL8 candidate and the linked AL16 candidate in the second SS set do not have the same start CCE and the second SS set has lower ID compared to the first SS set, the linked AL16 candidate is used as reference for PUCCH resource determination.

Agreement
The TPs in Section 1.1.2 of R1-2202596 are endorsed for the editor’s CR on 38.213

Agreement
UE does not expect one of the linked PDCCH candidates overlapping with an individual PDCCH candidate in spans except for the first span in a slot, when the candidates use the same set of CCEs in the same CORESET and have the same scrambling and DCI size.

Agreement
The text proposals in section 1 of R1-2202636 (for issues 6, 9, 10, 11, 13, 15) are endorsed for the editors CRs (38.213 and 38.214).

Agreement
The two text proposals in section 1 of R1-2202637 are endorsed for the editors CRs (38.213 and 38.212).

Agreement 
The text proposals in section 1 of R1-2202902 are endorsed for the editor’s CR (38.213 and 38.214)



Multi-TRP enhancements for inter-cell mTRP:

Agreement
UE is not required to monitor a Type2 CSS in a CORESET when the active TCI state is associated with a PCI different from serving cell PCI.

Agreement
The following TP for TS 38.214 is endorsed for the editor’s CR.
5.1.5     Antenna ports quasi co-location
-----------------------------Unchanged part omitted--------------------------
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 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. 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.
------------------------------------------End of Text Proposal#1 for TS 38.214--------------------------------------

R1-2202660	Feature lead summary#1 on Enhancements on Multi-TRP inter-cell operation	Moderator (vivo)

Agreement
Following revisions on RRC are agreed. Include as part of LS to RAN2
· The value maxNrofAddionalPCI-r17 is 7.
· Change the field name ssb-ToMeasure to ssb-PositionInBurst in SSB-MTCAdditionalPCI-r17.
· Add the SSB transmission power to SSB-MTCAdditionalPCI-r17

Agreement
The LS to RAN2 on RRC parameters update for IE SSB-MTCAdditionalPCI-r17 is endorsed in R1-2202725.

Agreement
From RRC signaling perspective, the number of configured additional PCIs can be {1, 2, 3, 4, 5, 6, 7}

Agreement
For inter-cell mTRP, UE does not transmit PUCCH/PUSCH/PRACH in a slot or SRS in the symbols if in time domain the PUCCH/PUSCH/PRACH/SRS overlaps with an SSB of a serving cell PCI or an SSB associated with the active additional PCI.



Multi-TRP enhancements for beam management

Conclusion
There is no consensus to enhance beam update (beam reset) for PDSCH after receiving gNB response for single DCI based M-TRP beam failure recovery in Rel-17
 
Agreement
TP 3.6.1-1 (from Apple) in section 3.6.1 of R1-2202612 is endorsed for editor’s CR on 38.213.
 
Agreement
TP 3.6.1-7 (from Spreadtrum) in section 3.6.1 of R1-2202612 is endorsed for editor’s CR on 38.213.

Agreement
Simultaneous configuration of “Rel-15/16 BFR” (i.e., BeamFailureRecoveryConfig/BeamFailureRecoverySCellConfig-r16) and “TRP-specific BFR” on one CC is not supported.

Agreement
Support to configure/update explicit BFD -RS set by RRC signaling and MAC CE signaling

Agreement
For multi-DCI based MTRP inter-cell, if Rel-17 per-TRP BFR is configured, SSB associated with an additional PCI can be configured as NBI-RS in one NBI -RS set, and the NBI-RS set is associated with the BFD-RS set associated with the additional PCI.

Agreement
When the higher layer parameter groupBasedBeamReporting-r17 in CSI -ReportConfig is configured, support the configuration of the same or different CSI -RS triggering offset values for  two different CSI Resource Sets.
· Whether/how to capture the above is up to editor.

Agreement
When the higher layer parameter groupBasedBeamReporting-r17 in CSI -ReportConfig is configured, the UE can be configured with the same or different value(s) of repetition in different CSI Resource Sets.
· FFS: UE reports CRI regardless of whether repetition is set to ‘on’ or not
· Whether/how to capture the above is up to editor. 

To be confirmed
For Question 3.3 from RAN2, RAN1 response is as follows:
Question 3.3: When a serving cell use inter-cell mTRP, can the UE be configured with two BFD RS sets? If yes, please explain if there is any relation between a BFD RS set and a PCI (e.g. one set associated with RS of this serving cell and another associated with RS associated with an additional PCI).
Answer: Yes, when a serving cell is configured with inter-cell mTRP, the UE can also be configured with two BFD RS sets, each associated with one different PCI. Periodic CSI-RS which is QCLed with an SSB associated with additional PCI can be configured as BFD RS associated with an additional PCI


HST-SFN enhancements:

Agreement
For the response to RAN2 LS (in R1-2200886), the following is agreed
	Question: RAN2 would like to ask whether “Enhanced TCI state indication for UE specific PDCCH MAC CE” can be applied to CORESET zero or not.


· RAN1 response: There is no restriction in RAN1 on whether enhanced TCI state indication for UE specific PDCCH MAC CE can be applied to CORESET zero.

Agreement
When SFN is configured for PDSCH and not configured for PDCCH, TCI field should be always present in DCI formats 1_1 and 1_2 for SFN PDSCH transmission with scheduling offset larger than threshold timeDurationForQCL if applicable
· FFS whether the above assumption is applicable for UE not capable of dynamic switching 

Agreement
TPs #2-5 (for TS 38.213) in Section 2.3.5 and # 2-7 in Section 2.3.7 (for TS 38.214) of R1-2202755 are endorsed for editor’s CRs

Agreement
UE doesn’t expect to receive a MAC-CE activating two TCI states for a CORESET that is not configured with SFN scheme.
Agreement
When two TCI states are activated for a CORESET, BFR enhancements are applicable to
· CBRA/CFRA based BFR on SpCell in Rel.15.
· BFR MAC CE based BFR on Scell in Rel.16.
· CBRA BFR on SpCell (with BFR MAC CE on Msg.3/A) in Rel.16.
· Note: the “enhancement” means using RS from two TCI states for implicit BFD and counting one BFD RS pair for SFN CORESET as two BFD RSs

Agreement
The LS to RAN2 on Enhanced TCI state indication for UE-specific PDCCH MAC CE is endorsed in R1-220XXXX.

Agreement
The following text proposal is endorsed for the editor’s CR on TS38.214
	TS 38.214
<Unchanged parts are omitted>
5.1   UE procedure for receiving the physical downlink shared channel
…
When a UE is configured with sfnSchemePdsch and/or sfnSchemePdcch for a DL BWP, the UE shall expect that the sfnSchemePdschand/or sfnSchemePdcch configuration are the same in the other all DL BWPs within a CC other than initial BWP [and BWP-DownlinkCommon], and the UE shall expect that the sfnSchemePdsch and/or sfnSchemePdcch configuration are the same in all CCs in a same frequency band if the UE is configured with CA.

< Unchanged parts are omitted >





SRS enhancements:

Agreement
The following TPs in Section 5 of R1-2201201 are endorsed for the editors CR
· TP 2-1 – Part 1: For TS38.214 subclause 6.2.1 on AP SRS triggering
· TP 4-1: For TS38.211 to include SRS repetition with {10, 14} consecutive OFDM symbols
· TP 4-3: For TS38.211 subclause 6.4.1.4.3 to correct an error on SRS resource mapping formula

Agreement
When RPFS is configured, UE expects the length of the SRS sequence to be a multiple of 6.

Agreement
Confirm the following working assumption
To support 4 ports with Max CS = 6, 
· Port 0 and Port 2 locate in n_CS and (n_CS+3) mod 6 in comb offset k_TC, respectively. 
· Port 1 and Port 3 locate in n_CS and (n_CS+3) mod 6 in comb offset (k_TC + 4) mod 8, respectively. 
· Note: n_CS and k_TC are the configured CS and comb offset values.
· Note: This working assumption can be revisited if Max CS = 12 is agreed.

Agreement
FL Proposal 3-1: Support N = 1 for aperiodic SRS configuration for 1T4R
· This new configuration is UE optional.

Agreement
TP 3-1A and TP 4-2 in Section 3 of R1-2202625 are endorsed for the editor’s CR on TS38.214.

R1-2202767	FL summary #3 on SRS enhancements	Moderator (ZTE)

Agreement
RPFS is applicable for both frequency hopping and non-frequency hopping cases, where support of RPFS for non-FH case is an optional UE feature for UEs supporting RPFS.

Agreement
For inter-set guard period, UE does not transmit any other signal on any symbols of the interval if the interval between SRS resource sets is Y symbols.
· When both the SRS resource on all of the corresponding symbols prior to the gap and the SRS resource on all of the corresponding symbols after the gap are dropped due to collision handling, the gap period is also dropped with same priority and can be used for UL transmission.
· The above is the only collision handling rule to be introduced in Rel-17 for antenna switching guard period


CSI enhancements: 

Agreement
The UE is not expected to be configured with allowed ranks 3 and/or 4 only via RI-restriction-r17, when α=1/2 (i.e., 
paramCombination-r17=5) and PCSIRS=4.

Conclusion
· The UE is not expected to be configured with higher layer parameter cmrGroupingAndPairing-r17 in an NZP CSI-RS resource set that is indicated as the first NZP CSI-RS resource set via resourcesForChannel,  or as the second NZP CSI-RS resource set via higher layer parameter resourcesForChannel2-17 in CSI-AssociatedReportConfigInfo, when both resourcesForChannel and resourcesForChannel2-17  are configured in CSI-AssociatedReportConfigInfo.
· For a higher layer parameter resourcesForChannelMeasurement configured with two Periodic or semi-persistent NZP CSI-RS resource sets, the UE is not expected to be configured with higher layer parameter cmrGroupingAndPairing-r17 in any of the two NZP CSI-RS resource sets.

Agreement
· Text Proposal in Section 2 in R1-2202647 for 38.212 is agreed to be included in editor’s CR. 
· Text Proposal in Section 2 in R1-2202648 for 38.214 is agreed to be included in editor’s CR.

Agreement
Text Proposal in Section 2 in R1-2202771 for FeType II for 38.214 is agreed to be included in editor’s CR.



2.1.2	Remaining Open issues

RAN1 completed the work. Some remaining details will be completed during maintenance phase.

2.2	RAN2
2.2.1	Agreements
RAN2#117-e meeting

RRC open issues:

R2-2203050	[Pre117-e][009][feMIMO] feMIMO Open Issues Input (Ericsson) 	Ericsson	report	NR_feMIMO-Core	Late
P1 is agreed (ASN.1 revision, pl see R2-2203050)
Configure UE with two SR IDs, schedulingRequestID-BFR and schedulingRequestID-BFR2, which are associated in an implicit manner in field description to corresponding BFD sets(and align further when BFD set configuration finalizes). FFS whether these IDs are cell group level, cell level or BWP level.
Add SSB transmission power to SSB-MTC-AdditionalPCI-r17. FFS further modifications based on RAN1 input.
Configure field SSB-MTC-AdditionalPCI in ServingCellConfig.
Ask Q to R1 in LS whether for mTRP, additionalPCI is needed for PUCCH-SpatialRelationInfo (or equivalent rephrased question). 

R2-2203753	Report of [AT117-e][009][feMIMO] RRC 1 (Ericsson)	Ericsson	discussion	Rel-17	NR_feMIMO-Core
Release-15 TCI-StateId is reused for DLorJoint-TCIState-Id-r17 and update RRC CR accordingly.
Assume that we Define new IE BeamFailureRecoveryServingCellConfig with candidateBeamresourceList and candidateBeamresourceList2 in and use that for SCell and SpCell (DL BWP)
in CSI-ResourceConfig, csi-SSB-ResourceSet2-r17 should be called csi-SSB-ResourceSetListExt-r17, i.e. it is one more element to the existing list
Add restrictions in the field description, where the additional PCI is added to the QCL-Info. There maybe two QCL type of a TCI-state and it is seems common understanding that the two additional PCI within the QCL-Info within the TCI-state should be the same.

R2-2203719 	AI Summary of 8.17.4.1 RRC and General (Intel)	Intel Corporation	discussion	Rel-17	NR_feMIMO-Core

By configuration “both joint TCI and separate DL/UL TCI state” is not supported. 
On Issue 2 (and 3 if question can be finally agreed) we ask RAN1
RAN2 agree that sfnSchemePdsch in PDSCH-Config is only applicable for BWP-DownlinkDedicated.
RAN2 confirms that there is no impact to RRM with inter-cell mTRP.
indicate which TCI mode (joint or separate) should currently be used in a serving cell in the ServingCellConfig. The tci-StateType-r17 parameter should be removed from the current RRC running CR.
SI reception in inter-cell BM should be covered in TS38.300 (Samsung)

MAC open issues:
R2-2203709	[Pre117-e][016][feMIMO] AI summary of 8.17.4.2 MAC 	Samsung

P1: eLCID is used for Enhanced BFR MAC CE with four octets Ci and truncated Enhanced BFR MAC CE with four octets Ci.
P2: TRP level truncation is supported.
P3: MAC entity may stop, ongoing Random Access procedure due to a pending SR for BFR of a BFD-RS set of SpCell, which has no valid PUCCH resources configured, if a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU contains an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which includes beam failure recovery information of that BFD-RS set of the SpCell.
P4: The MAC entity shall consider the BFR(s) triggered for a BFD-RS set of a Serving Cell successfully completed (shall not continue) if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of that BFD-RS set of the Serving Cell.
P16: Add a NOTE regarding the reference point of starting a DRX inactivity timer when PDCCH repetition is configured.
P17: Introduce new MAC CE(s) to support PUCCH Power control set update (with power control) for FR1 cases consisting linking of PUCCH resource with one or two PUCCH-PowerControlSetInfos.
P18: PUCCH power control for mTRP FR1 MAC CE support multiple number of linking between PUCCH Resource ID and PUCCH power control sets.
P19: PUCCH resource group concept can be also applied to the PUCCH power control for mTRP FR1 MAC CE. 
P20: UL BWP ID which points to the BWP where UL TCI state list is configured is included in unified TCI state activation/deactivation MAC CE.
P21: The Enhanced PHR MAC CE with two PHs of the same serving cell is introduced for both the single entry format and multiple entry format. 
P22: Both single octet bitmap (7 Ci bits and 1 R bit) and 4 octet bitmap (31 Ci bits and 1 R bit) formats are supported for the Enhanced PHR MAC CE.
P24: No new TRP specific PHR related parameters are introduced. The legacy PHR related timers and threshold parameters are reused for the enhanced PHR reporting for the mTRP PUSCH repetition case.
P25: The legacy PHR triggering conditions are reused for supporting enhanced PHR reporting in the mTRP PUSCH repetition case (but triggering condition assumed per TRP instead of per Cell)
P26: Rel-17 MPE information reporting related issues would be discussed after receiving reply LS from RAN1. R2-2203269 could be the baseline of the further discussion.

R2-2204056	Summary of [AT117-e] [016] [feMIMO] MAC (Samsung)	Samsung

P1 O2: For enhanced BFR MAC CE format:
Include a bitmap in addition to previously agreed serving cell bitmap which indicates per failed Serving Cell configured with mTRP BFD/BFR whether one or both of the TRPs associated with the Serving Cell failed. 
Beam failure recovery information of BFD-RS set includes TRP ID (i.e. BFD-RS set ID) as previously agreed.
The size of the bitmap is based on the number of failed Serving Cells configured with two BFD-RS sets.
eLCID is used for Enhanced BFR MAC CE with one octet Ci and truncated Enhanced BFR MAC CE with one octet Ci.
Chair: P6 and P7 seems both agreeable but clarification in the order of truncation the next level of detail seems needed, can attempt to implement in the CR and discuss the details on truncation order in the CR discussion. 
For the RA procedure initiated for beam failure recovery of both TRPs of SpCell, UE uses truncated format with one octet Ci bitmap, if truncated format with 4 octet Ci bitmap format cannot be included.
Legacy BFR MAC CE and enhanced BFR MAC CE are not triggered at the same time. If at least one serving cell is configured with two BFD-RS sets, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets
For the case PUCCH resource for pending SR for SCell beam failure recovery overlaps with PUCCH resource for pending SR for beam failure recovery of BFD-RS set for the SR transmission occasion, it’s up to UE implementation to select PUCCH resource for SCell beam failure recovery or PUCCH resource for beam failure recovery of BFD-RS set.
No further clarification is needed on the Active Time for the PDCCH repetition case.
For unified TCI state activation/deactivation MAC CE, different MAC CE format/interpretation of contents for Joint TCI state and separate TCI state may be assumed. This is modeled as a single MAC CE, where choice is based on RRC configuration. 
FFS if Upon reception of a MAC CE to activate an SP SRS resource set for antenna switching, autonomous deactivation of any previously activated SP SRS resource set for antenna switching is not allowed (as in legacy).
FFS: A - if UE is configured with twoPHRMode for a CG and mTRP PUSCH repetition is configured for the serving cell PHR MAC CE with mTRP is used, and two PHs for a serving cell of the CG is reported
RAN2 confirm that “Enhanced TCI state indication for UE specific PDCCH MAC CE” can be applied to CORESET zero.
PUCCH power control for mTRP FR1 MAC CE includes up to two 3bit-length PUCCH power control set IDs, and one-bit indicator to differentiate whether the PUCCH resource is associated with one or two power control set.
RAN2 confirm that Rel-17 enhanced MPE reporting can apply to ICBM framework, but the enhanced MPE reporting is not applied to mTRP operation.
Create PHR MAC CE (new MAC CE with eLCID) with MPE information, which contains at least MPE-field (including P-bit as in legacy) and 6bit-length SSBRI/CRI-field for the MPE information. 
Include up to N P-MPR values, each value paired with 1 SSBRI/CRI resource ID, where N is configured by RRC signaling (numberofN).
up to 4 P-MPR value reporting is included for serving cell(s) enabled for P-MPR reporting.
Below MAC CE formats are the baseline for PHR MAC CE with enhanced MPE (New MAC CE with new eLCID value). 
A) Single-entry PHR contains:
-	Per cell, one octet for beam presence (4 bits) and P-bits (4 bits)
-	Per cell, one octet for MPE information (for all beams, with 2 bits / beam)
-	Per beam (if present), one octet per SSBRI/CRI of the beam
NOTE: this octet could be 2 reserved bits and 6 bits for SSBRI/CRI of the beam.
B) Multi-entry PHR (with 8 cells):
-	Per PHR, one octet for bitmap indicating which serving cells have beam information present (8 bits)
-	Per cell, one octet for beam presence (4 bits) and P-bits (4 bits)
-	Per cell, one octet for MPE information (for all beams, with 2 bits / beam)
-	Per beam (if present), one octet per SSBRI/CRI of the beam
C) Multi-entry PHR (with 32 cells): 
-	Per PHR, four octets for bitmap indicating which serving cells have beam information present (32 bits)
-	Per cell, one octet for beam presence (4 bits) and P-bits (4 bits)
-	Per cell, one octet for MPE information (for all beams, with 2 bits / beam)
-	Per beam (if present), one octet per SSBRI/CRI of the beam
FFS details for PHR MAC CE with enhanced MPE, whether bits for beam presence are needed


LS out asking further RAN1 parameters was approved.
[063] LS out is Approved, Final version in R2-2203876

Three CRs will be prepared for RAN#95:
· TS 38.300 Stage 2 CR
· TS 38.321 MAC CR
· TS 38.331 RRC CR

2.2.2	Remaining Open issues 
RAN2 completed the functionally critical issues. 
Some remaining stage 3 details will be completed during maintenance phase. The following open issues can be handled as a part of usual maintenance work until ASN.1 freeze in the second quarter of 2022.
- ASN.1 review for the RAN1/4 parameters (i.e. correction of the implemented parameters/descriptions, etc.)
- Maintaining the stage 3 procedures (RRC, MAC).
- Remaining RRC issues:
1. Support of mTRP BFR/BFD for inter-cell beam management e.g. whether per-TRP BFR is applicable for inter-cell mTRP or not and how it can be configured.
2. BFD-RS set: Explicit configuration is still pending i.e. there is no BFD-RS set configuration in the current RRC CR. The expected work is how to associate BFD-RS set and SchedulingRequestID. 
3. MPE reporting in ICBM (inter-cell beam management): It is not clear whether explicit additional PCI is needed or not. It will be easily updated based on RAN1 reply. 
4. For ASN.1 details further input is expected:
· maxNrofCandidateBeams-r17 is not known yet.
· maxNrofBFDResourcePerSet-r17 is said in LS 64 but feature discussion might indicate just max 2 per set.

- Remaining MAC issues:
1. Details for Enhanced PHR MAC CE with enhanced MPE whether bits for beam presence are needed, if needed the MAC CE format may be updated for optimization.
2. Details for Enhanced PHR for multiple TRP MAC CE.
· Reporting procedures (which serving cells are reported, how to handle the DC cases, etc).
· If needed, the MAC CE format may be updated.
3. Need to determine if following feature is supported:
Upon reception of a MAC CE to activate an SP SRS resource set for antenna switching, the UE considers any previously activated SP SRS resource set for antenna switching as deactivated.
4. Configuring/Update of explicit BFD-RS set by MAC CE

2.3	RAN3
n/a
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
Core Requirement
1. RF related 

The following Tdocs were approved in RAN4#101-bis-e:
· WF on remaining issues of FeMIMO was approved in R4-2202370.
· LS on Rel-17 FeMIMO SRS related impact was approved in R4-2202413.

The following Tdocs were approved in RAN4#102-e:
· WF on RF impact of FeMIMO was approved in R4-2206603.

Specifically, the following agreements were achieved in RAN4 Chairman Notes and/or approved way forward for each topic:
 
Additional requirement for multi-panel reception: 
Agreement 
RAN4 suggests not to specify the RF and RRM core requirements for the simultaneous multi-panel reception with different QCL type-D under Rel-17 feMIMO WI in the RAN4 specifications.
 
Impact of MPE enhancements: 
Agreement 
There is no change on the equation for Pumax boundaries
· The necessity of a new note can be discussed to clarify the P-MPR based on RAN1 feedback in Section 6.2.4 of 38.101-2 without changing of the equation in TEI.
· There is no change on the equation for Pcmax boundaries, but add the note to clarify the Pcmax boundaries are specified based on per cell-based P-MPR based on RAN1 feedback.
 
SRS related impact: 
Agreement 
RAN4 will not consider the SRS enhancements, i.e., xT8R, in Rel-17.
UE is able to transmit other signals in-between SRS resource sets if the interval in-between SRS resource sets is larger than Y
· FFS on which symbols can be available for transmission in TEI.

2. RRM related

The following Tdocs were approved/endorsed in RAN4#101-bis-e:
· WF on FeMIMO RRM impact for unified TCI was approved in R4-2202666.
· WF on FeMIMO RRM requirements for inter-cell beam management was approved in R4-2202772.
· WF on other RRM requirements for FeMIMO was approved in R4-2202668.
· DraftCR on TCI chain update for Rel-17 NR FeMIMO was endorsed in R4-2202750.

The following Tdocs were approved in RAN4#102-e:
· WF on FeMIMO RRM requirements for inter-cell beam management was approved in R4-2207108.
· WF on other RRM requirements for FeMIMO was approved in R4-2206935.
· WF on FeMIMO RRM impact for unified TCI state was approved in R4-2206943.
· Reply LS on L1-RSRP measurement behaviour when SSBs associated with different PCIs overlap was approved in R4-2206936.

Big CR: RRM requirements for Rel-17 NR feMIMO is email approved in R4-2207123, consisting of the following Draft CRs which were endorsed in RAN4#102-e:
· Draft CR on Inter-cell L1-RSRP measurements was endorsed in R4-2206938;
· draft CR on L1-RSRP measurement requirements for inter-cell BM in R17 was endorsed in R4-2206939;
· CR for measurement restriction and scheduling availability for inter cell L1-RSRP measurement in R17 was endorsed in R4-2206940;
· DraftCR on Introduction of L1-RSRP measurements on NSC for Rel-17 FeMIMO was endorsed in R4-2206937;
· DraftCR on QCL definition for R17 unified TCI was endorsed in R4-2206941;
· Drfat CR on TRP specific Beam Failure Recovery was endorsed in R4-2207115;
· draft CR on active DL and UL TCI state list update delay in R17 was endorsed in R4-2206944;
· DraftCR to TS 38.133: MAC-CE based downlink/uplink TCI state switch delay for unified TCI state was endorsed in R4-2206945;
· Draft CR for Introduction of DL TCI state swithcing delay for unified TCI was endorsed in R4-2206946;
· Draft CR for Introduction of UL TCI state swithcing delay for unified TCI was endorsed in R4-2206947;
· DraftCR on DCI based DL and UL TCI switching delay requirements was endorsed in R4-2207097;
· DraftCR on known condition requirements for R17 unified TCI was endorsed in R4-2206949;

Specifically, the following agreements were achieved in RAN4 Chairman Notes and/or approved way forward for each topic:

Unified TCI 
MAC-CE based UL TCI state switching delay in separate UL/DL mode
Agreement (101-bis-e)
· Known TCI case: 
· THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
· NM is equal to 1 if PL-RS is not maintained, and equal to 0 otherwise
· FFS whether NM is allowed to be equal to 1 in Rel-17 specification
· Unknown TCI case: 
· THARQ + 3ms + TL1-RSRP + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
· Requirements will be defined for beam alignment case

MAC-CE based joint UL and DL TCI state switching delay
Agreement (101-bis-e)
· No extra requirement needed for Joint TCI mode, DL and UL requirements can be applicable independently
· Note: it is not expected that UE will be required to make DL reception or UL transmission before UE completes the DL or UL TCI state switching, respectively
· FFS for test procedure for Joint TCI mode

The Spec structures of Unified TCI State Switching Delay
Agreement (101-bis-e)
· To use the following specification structure as baseline 
	8.15 Active downlink TCI state switching delay for unified TCI 
	8.15.1 Introduction 
	8.15.2 Known condition for downlink TCI state 
	8.15.3 MAC-CE based downlink TCI state switch delay 
	8.15.4 DCI based downlink TCI state switch delay 
	8.15.5 Active downlink TCI state list update delay 
8.16 Active uplink TCI state switching delay for unified TCI 
	8.16.1 Introduction 
	8.16.2 Known condition for uplink TCI state 
	8.16.3 MAC-CE based uplink TCI state switch delay 
	8.16.4 DCI based uplink TCI state switch delay 
8.16.5 Active uplink TCI state list update delay 


· Companies are encouraged to bring the CRs in next meeting based on baseline specification structure 
· For joint TCI state switching requirements, companies which prefer new section, can also bring CRs for such new section in the next meeting for further discussions

Switching delay requirements for unified TCI associated with SC
Agreement (101-bis-e)
· For TCI known case, the MAC CE based uplink TCI switching delay requirement is specified as 
THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
Where NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise 
· For TCI unknow case, MAC CE based uplink TCI switching delay requirement is specified as 
THARQ + 3ms + TL1-RSRP + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) 
· RAN4 will further study and confirm the below beam alignment defination as applicability scenario for uplink TCI switching requirements
· If PL-RS is included in UL TCI or joint TCI, PL-RS is identical to the source RS in UL or joint TCI
· If PL-RS is associated UL TCI or joint TCI, PL-RS and source RS in UL or joint TCI is QCL-Type D.
· It is common understanding that TCI state switching delay requirement can be defined for UL TCI and DL TCI switching respectively 
· RAN4 will further study if MAC-CE based TCI state-pair indication requirement will be specified 
· RAN4 is to specified DCI based DL/UL TCI state switch delay for unified TCI based on RAN1 agreements on beam application time (BAT). FFS on detailed wording to be included in specification.

Switching delay requirements for unified TCI associated with ”NSC”
Agreement (101-bis-e)
· NSC in TCI switching delay will be specified as “a cell with PCI different from a serving cell”
· MAC-CE based and DCI based TCI switching delay does not have difference for a serving cell and a cell with PCI different from a serving cell based on the following conditions. 
· Active BWP of cell with different PCI shall be within active BWP of serving cell 
· SCS between cell with different PCI and serving cell shall the same 
· Timing offset between SC and NSC are within CP 
· RAN4 will further study whether to specify the requirements if above conditions do not meet. 

Delay requirements for TCI switching in CA case
Agreement (101-bis-e)
· RAN4 will further study whether to specify the TCI switching delay requirement in CA case 

Requirements for PL-RS switching delay indicated by unified TCI
Agreement (101-bis-e)
· No extra requirements beyond Rel-17 unified TCI switching delay requirements. Requirements for uplink TCI switching requirements is applied for MAC CE based PL-RS switching and DCI based PL-RS switching
· Delay component of measuring PL-RS will be specified for the following cases 
· Known TCI but PL-RS is not maintained 
· Unknow TCI 

Definition of beam alignment
Agreement (102-e)
· Beam alignment assumption if PL-RS is included in UL TCI or joint TCI
· PL-RS is identical to the source RS in UL or joint TCI
· Beam alignment assumption if PL-RS is associated with UL TCI or joint TCI
· PL-RS and source RS in UL or joint TCI are QCL-Type D

Switching delay requirements for serving cell
Agreement (102-e)
· Requirement applicability of DCI based DL and UL TCI state switching delay 
· target TCI state is known
· Note: UL TCI known state will be further clarified
· target TCI state is in active TCI state list for DL and joint TCI switch
· FFS: target TCI state is maintained for UL and joint TCI state switch.
· Define DCI based DL and UL TCI state switching delay as 
· Exact wording will be discussed in “DraftCR on DCI based DL and UL TCI switching delay requirements”
· MAC CE based UL TCI state switch when UL TCI switch and RL-RS switch are activated in different MAC CE
· No separate PL-RS switching supported in Rel-17. PL-RS switching delay will be the same as UL TCI state switch delay.
· TCI state list for PDCCH and PDSCH
· While re-using existing MAC-CE based TCI switching delay requirements for DL TCI switching delay requirements for PDCCH and PDSCH, the TCI state list considered should not be only for PDSCH.
· Whether NM is allowed to be equal to 1 in Rel-17 specification
· RAN4 to agree that NM=1 is allowed in Rel-17 and shall define requirements for non-maintained case. 

Switching delay requirements when SSB is associated with cell with different PCI
Agreement (102-e)
· TCI state switch delay requirement for known cell case
· For the case when the non-serving cell is known and the target TCI state is known, the same TCI state switch delay requirement as serving cell can be reused.
· For the case when the non-serving cell is known and the target TCI state is unknown, the same TCI state switch delay requirement as serving cell can be reused.
· Whether introduce the interruption requirement due to TCI state switch associated with different PCI
· Not to consider this case. A UE assumes that the active BWPs of serving cell and non-serving cell is same for TCI switching.
· Whether to only consider SSB based L1-RSRP measurement for cell with different PCI
· Only consider SSB based L1-RSRP measurement for RX beam refinement in Rel-17.
· Update of known conditions for associated DL-RS
· The downlink TCI state is known if the following conditions are met:
· During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target downlink TCI state to the completion of active downlink TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
· Downlink TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
· The UE has sent at least 1 L1-RSRP report for the target downlink TCI state before the downlink TCI state switch command
· The target downlink TCI state remains detectable during the downlink TCI state switching period
· [bookmark: _Hlk18067072]The SSB associated with the downlink TCI state remain detectable during the downlink TCI switching period
· SNR of the downlink TCI state ≥ -3dB
· The SSB can be associated with either the serving cell PCI or a PCI different from serving cell PCI.
· Known cell condition for TCI state switch associated with different PCI
· Define separate known cell condition for TCI state switch associated with different PCI and known TCI state condition
· Known cell condition for TCI state switch associated with different PCI
· Re-use known condition specified for inter-cell beam measurements
· Known TCI state condition
· Re-use legacy known TCI state condition 
· Whether to define TCI state switch delay requirement for unknown cell case
· RAN4 will NOT specify the requirements for unknown cell case for TCI switching delay for a cell with different PCI from serving cell in Rel-17

Delay requirements for common TCI state switching in CA case
Agreement (102-e)
· Whether common TCI state switching delay requirement is defined for all CC or per CC
· Common TCI state switching delay requirement is defined for all CC:
· If the same/single RS (indicated by a common TCI state ID) is used to provide beam information for the set of configured CCs
· Re-use requirement for single-CC.
· The SCS should be the smallest SCS within all CCs;
· take a note in the spec for TCI switching delay requirement in CA case:
· The requirements of Rel-17 unified TCI switching delay are applicable to CA cases based on the rule of reference BWP/CC selection in TS38.214.
· FFS: if the RS in the TCI state provides QCL-TypeD
· FFS: If different RS in CC set is used to provide beam information, or TCI states involve QCL-A or QCL-C/QCL-TypeB, the requirement be defined per CC respectively.

Requirements for PL-RS switching delay indicated by unified TCI
Agreement (102-e)
· DCI-based PL-RS switching delay requirements
· Apply DCI-based UL TCI switching delay requirement for DCI-based PL-RS switching delay requirements, when the target UL TCI state is known.

TCI state list update delay
Agreement (102-e)
· MAC CE based TCI state list update delay for cell with different PCI
· For DL TCI state list update requirements in FR2, T_first_SSB should be scale by the number of cells associated with the target UL TCIs whose SSBs for tracking are overlapped, i.e. Nmax+1, where Nmax=1.
· FFS: delay requirement when Nmax >1·  
· For UL TCI state list update requirements in FR2, T_first_PL-RS and T_PL-RS should be scale by the number of cells associated with the target UL TCIs whose not-maintained PL-RSs are SSBs, and these SSBs are overlapped, i.e. Nmax+1, where Nmax=1.
· FFS: delay requirement when Nmax >1

Inter-cell beam management 
Specification Structures for Inter-cell L1-RSRP Measurement
Agreement (101-bis-e)

	9.12 L1-RSRP measurements for a cell with PCI different from serving cell
9.12.1 Introduction 
9.12.2 Requirement applicability 
9.12.3 Measurement reporting requirements 
9.12.4 L1-RSRP measurement requirements
9.12.5 Measurement restriction 
9.12.6 Scheduling availability 



Requirements for inter-cell L1-RSRP measurement
Agreement (101-bis-e)
· For inter-cell L1-RSRP measurement performed outside SMTC for FR1 and FR2, the timing offset between a serving cell and a cell with different PCI is within one CP and take one FFT as the assumption 
· RAN4 will further study the measurement behaviour if timing offset is more than CP 
· For inter-cell L1-RSRP measurement performed inside SMTC
· In FR1, FFS for whether UE is able to simultaneous measure L1 for serving cell and non-serving cell within SMTC
· Option 1: UE is able to simultaneous measure L1 for serving cell and non-serving cell within SMTC assuming L1-RSRP is intermediate results of L3-RSRP measurement, i.e., without L3 filter, UE could obtain the L1 results
· Option 2: UE is NOT able to simultaneous measure L1 for serving cell and non-serving cell within SMTC considering side condition (SNR range) is different for L3 and L1 measurement which result in different UE complexity
· FFS: In FR2, requirements will be specified regardless the timing offset assumptions between serving cell and cell with different PCI.
· The same Rx beam assumption as serving cell measurement will be used for cell with different PCI, i.e., rough beam for L3 measurement and fine beam for L1 measurement for outside SMTC 
· RAN4 will further study whether using same RX beam assumption for L3 and L1 inside SMTC
· Known condition for cell with different PCI shall include at least 
· RAN1 agreements for non-serving cell, i.e., same center frequency, SCS, SFN offset 
· Cell detectable condition (FFS: existing intra-frequency measurement can be reused) 
· Timing alignment between serving cell and cell with different PCI are within CP 
· FFS other conditions 
· RAN4 will further study the flow for L1-RSRP measurement, (e.g., whether the L3 measurement will be configured before L1 measurement configuration.)  
· RAN4 will further study the measurement requirements for L1-RSRP measurement taking the existing R15/16 measurement requirements as starting point
· RAN4 will further study the sharing factor for the case that SSB for serving cell and cell with different PCI are fully overlapped
· For FR1 and FR2, the requirements for L1-RSRP measurement of cell with different PCI will be specified for measurement within STMC and outside SMTC 

Requirements for inter-cell L1-RSRP measurement
Agreement (102-e)
· Configure L1-RSRP measurement on a cell with different PCI for UE
· Network shall configure L3 measurement on a cell with different PCI before L1-RSRP measurement is configured for UE on that cell.
· Known condition for a cell with different PCI on which L1-RSRP measurement is performed.
· A cell with different PCI is considered as known provided
· SSBs from serving cell and the cell with different PCI for L1-RSRP measurement has the same center frequency, SCS and SFN offset;
· During the last [5]s before L1-RSRP measurement is configured, the UE has sent a valid L3 measurement report for the cell with different PCI;
· Timing offset between serving cell and the cell with different PCI are within CP.
· A cell with different PCI is considered as unknown provided the known condition is not meet.
· Assumptions for defining inter-cell L1-RSRP measurement requirement
· Do not define requirements for measurement on NSC inside SMTC for FR2 for the case “TSSB,NSC ≥ TSMTC”
· Introduce sharing factor for inter-cell L1-RSRP measurement requirement
· For FR2, introduce sharing factor for serving cell PSC and cell with different PCI PCDP
	#
	Scenario
	PSC
	PCDP

	1
	TSSB,SC = TSSB,NSC < TSMTC
	[2]
	[2]

	2
	TSSB,NSC < TSSB,SC = TSMTC
	1
	1

	3
	TSSB,SC < TSSB,NSC < TSMTC
	
	1

	4
	TSSB,NSC < TSSB,SC < TSMTC
	1
	

	5
	TSSB,NSC >= TSMTC,
	No L1-RSRP requirement applied.


· Applicability of RRM requirements for UE L1-RSRP measurements on NSC
· RRM requirements for UE L1-RSRP measurements on NSC are defined for known NSC case only for FR1 and FR2
· For FR2, the requirement is applied to Nmax =1 and no requirement for Nmax >1.
· L1-RSRP measurement requirements on cell with different PCI from serving cell
· Define the measurement period requirement for known cell with different PCI based on existing L1-RSRP measurement for SC and extra sharing factor may be needed.
· UE behaviour assumed for defining L1-RSRP measurement on a cell with different PCI
· For outside SMTC, UE scheduling availability for serving cell may be introduced.
· For FR1, L1-RSRP for SC and cell with different PCI can be both measured inside SMTC and can be performed simultaneously; and L1 and L3 measurement on cell with different PCI can be performed simultaneously.
· For FR2, measurement on SC and cell with different PCI CANNOT be performed by the same beam.
· Whether to define requirements for CSI-RS based L1-RSRP measurement on a cell with different PCI
· Define the requirement for SSB-based measurement only in Rel-17.

Other FeMIMO RRM requirements
Requirement for TRP specific Beam Failure Recovery
Agreement (101-bis-e)
· In FR2, introduce sharing factor PTRP for BFD and CBD evaluation period when BFD-RS or CBD-RS from 2 TRPs are overlapped on the same symbol.
· FFS: whether to introduce the sharing factor PTRP for FR1.
· FFS: value and conditions to apply the sharing factor PTRP.

QCL definition
Agreement (101-bis-e)
· For DL TCI chain, SSB associated with a different PCID is added as a source RS. DL TCI chain can apply for separate DL TCI state or joint TCI state switching.
· FFS: whether SRS should be part of the QCL chain definition.

BFR for CORESET with two activated TCI states
Agreement (101-bis-e)
· For a CORESET with two activated TCI states, UE evaluates the RLM/BFD based on single hypothetical PDCCH BLER for the CORESET.

Requirement for TRP specific Beam Failure Recovery
Agreement (102-e)
· RRM requirements for TRP-specific BFR should be specified for FR1 in R17 and do not introduce sharing factor PTRP in FR1;
· Introduce PTRP = 2 in FR2 for overlapping resources for equal sharing between BFD/ CBD resources (SSB and CSI-RS) between the 2 TRPs.
· FFS the conditions on applying PTRP = 2 in FR2
QCL definition
Agreement (102-e)
· In R17, UL TCIs are only applicable to UL signals/channels, and UL RSs cannot be used as source RSs of DL TCIs or joint TCIs.
· In Rel-17, DL TCI chain and UL TCI chain need to be defined for deriving the QCL information of PDCCH/PDSCH and PUCCH/PUSCH respectively.

Performance Requirement
1. Demodulation and CSI requirement 

The following Tdocs were approved in RAN4#101-bis-e meeting
· WF on general and CSI requirement for Rel-17 FeMIMO was approved in R4-2203090
· WF on demodulation requirement for Enhancement on HST-SFN deployment was approved in R4-2203091
· WF on demodulation requirement for Enhancement on Multi-TRP was approved in R4-2203092

Specifically, the following agreements were achieved in RAN4 Chairman Notes and/or approved way forward for each topic:

Work Plan for Rel-17 FeMIMO demod
Agreement

	RAN4 #101bis:
· Identify performance impact and endorse initial work scope for performance requirements
RAN4#102
· Update work scope of performance requirements
· Agree initial simulation assumption

	March 2022 RAN#95

	RAN4#103
· Further discuss and resolve remaining open issues for test set-up
· Provide alignment simulation results

	June 2022 RAN#96

	RAN4#104
· Provide impairment results
· Agree CRs to introduce performance requirements for Rel-17 FeMIMO WI

	Sep 2022 RAN#97



WF on general and CSI requirement for Rel-17 FeMIMO
Agreement
· Scope of Enhancement on Multi-beam operation
· No performance requirements (demodulation and CSI) impact for Rel-17 FeMIMO objective “Enhancement on multi-beam operation”.
· Scope of Enhancement on SRS
· No performance requirements (demodulation and CSI) impact for Rel-17 FeMIMO objective “Enhancement on SRS”
· Scope of Enhancement on multi-TRP 
· General scope of Multi-TRP
· Postpone the discussion on m-TRP transmission UE demodulation/CSI requirements in FR2 till RAN4 RF and RRM core have conclusion on supporting FR2 UE with the capability of simultaneous reception and non-simultaneous (e.g., PDCCH TDM) with different QCL Type-D RSs.
· With current testing methodology has limitation from OTA feasibility to support simultaneous 2 AOA for demodulation requirement test
· Test Scope on beam management for multi-TRP
· No performance requirements (demodulation and CSI) on beam management for multi-TRP
· Scope of Enhancement on CSI reporting 
· Test scope of CSI reporting for Multi-TRP transmission 
· Introduce CSI requirements for CSI reporting enhancement for m-TRP NCJT transmission
· FFS on CQI, PMI, and RI requirement for Single-DCI based Multi-TRP scheme
· Option 1: CQI, PMI, RI 
· Option 2: CQI
· Option 3: PMI only
· FFS on CQI, PMI, and RI requirement for Multi-DCI based Multi-TRP scheme
· Option 1: CQI
· Test scope of PMI requirement for Rel-17 eType II port selection codebook for FDD 
· FFS to define PMI requirement for Rel-17 eType II port selection
· Test scope of PMI requirement for inter-cell interference scenario
· Option 1: Yes 
· Companies evaluate the impact of false PMI reporting on throughput
· RAN4 defines PMI reporting requirement for inter-cell interference scenario
· Option 2: No 
· Option 3: Further evaluation is needed
· Test Setup for CSI reporting requirement for multi-TRP
· CQI test setup for single-DCI based multi-TRP transmission SDM if introduced 
· Option 1:
· 2 TPs configured with fully overlapping Resource allocation
· One CSI-RS resource set with Ks = 2
· TP1 associated with NZP-CSI-RS resource 1
· TP2 associated with NZP CSI-RS resource 2
· CSI reporting: One CSI associated with multi-TRP measurement hypothesis and X=0 CSI associated with single-TRP measurement hypothesis
· CMR group 1 {CMR a} corresponding to NZP CSI-RS resource 1, K1=1
· CMR group 2 {CMR b} corresponding to NZP CSI-RS resource 2, K2=1
· CMR pair (N=1) : CMR {a,b} for M-TRP measurement hypothesis
· Fix layer combination and precoding during test cases i.e. 1+1 for 2Rx, 2+2 for 4Rx
· No time/frequency offset between two TPs
· Other test parameters reusing existing Rel-16 PDSCH requirements with single-DCI M-TRP SDM scheme
· Option 2:
· Only consider the first reporting method with X=0 for CSI reporting requirement
· Number of antenna port, reporting granularity, CSI-RS resource type (P/AP), CSI-RS reporting type (P/AP), test metric, etc. can be reused from the existing CSI reporting cases, i.e. configuration of 4+4/8+8/16+16 port case is corresponding to that of the existing 8/16/32 port case.
· Other options are not precluded
· Common setup for CSI reporting requirement for multi-TRP
· Option 1:
· TDLA30-5 with  statistically independent for each TRP
· XP High for each TRP for correlation matrix and antenna configuration 
· Same Pc ratios for each TRP in defining requirement 
· The SNRs for TRP #1 and TRP #2 are assumed to be balanced with a scaling factor of 1/sqrt(2) for the transmitted signal from each TRP
· Other options are not precluded
· Number of CSI-RS Ports for PMI reporting test if introduced 
· Option 1
· 8 for each TRP
· Option 2 
· 4 for each TRP
· Other options are not precluded
· Test Setup for PMI reporting requirement for eType II port selection if introduced 
· Scope of PMI reporting requirement for eType II port selection
· Option 1: 
· RAN4 to evaluate both SU-MIMO and MU-MIMO options for the propagation environment and/or interference setting, when determining the Rel-17 feType II PS performance requirements.
· Option 2: SU-MIMO setup
· Modeling BF CSI-RS Port
· Option 1 
· Option 1a: Apply specific beamforming vector on each CSI-RS pair (polarization)
· Option 1b: Apply power scaling factor on each CSI-RS pair (polarization)
· Other options are not precluded:
· Test Setup for PMI reporting requirement for inter-cell interference if introduced 
· Simulation Assumption for evaluation 
· Option 1: 
· Consider the simulation assumption of RAN1 evaluation and CQI reporting test for inter-cell interference as a starting point
· Possible Test Metric
· Throughput ratio between follow PMI with inter-cell interference and follow PMI without interference as a starting point

WF on demodulation requirement for Enhancement on HST-SFN deployment
Agreement
· Scope of PDSCH requirements
· Introduce PDSCH requirements for HST SFN scheme A 
· FFS on HST SFN scheme B
· Further evaluate impact on UE receive processing for SFN scheme B
· FFS on test design and channel model definition 
· Option 1: Introduce PDSCH requirements for SFN scheme B.
· Option 2: Introduce only PDSCH requirements for SFN scheme A
· Option 3: Do not introduce PDSCH requirements for SFN scheme B and define the following test applicability rule to guarantee performance with this scheme: 
· If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), the performance of SFN scheme B is guaranteed
· Option 4: Introduce PDSCH requirements for both SFN scheme A and SFN scheme B with introduction of the following test applicability rule:
· If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), the performance of SFN scheme B is guaranteed
· Scope of PDCCH requirements
· Option 1: Define PDCCH requirements for HST SFN scenario
· Option 2: RAN4 discusses and decides whether to still have PDCCH demodulation requirement if intra-slot PDCCH repetition demodulation requirement is agreed to be introduced
· Option 3: Do not define any PDCCH requirements for HST scenario but define PDCCH requirements for Scheme A for non-HST scenario.
· Option 4: Define test case when both channels (PDSCH/PDCCH) are transmitted using SFN scheme A and verify performance of PDSCH only
· Option 5: Do not define PDCCH requirements for HST SFN scenario
· PDSCH CA requirements
· Option 1: Define PDSCH CA requirements for HST SFN scenario
· Option 2: Do not define PDSCH CA requirements for HST SFN scenario
· Option 3: Define single carrier requirement firstly
· Test Case design for PDSCH requirement for SFN scheme A with Single Carrier
· Test setup
· Option 1:
· Reuse existing Rel-16 HST-SFN test set-up as a baseline PDCCH/PDSCH/ SFN transmitted from two RRHs
· TCI state 1 and TCI state 2 applied for TRP/RRH #2n, #2n+1 separately; TRS 1 and TRS 2 transmitted from TRP#2n, and #2n+1 separately
	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	CBW
	10 MHz
	40 MHz

	Antenna configuration
	2x2; 2x4

	DMRS type
	Type 1

	Number of DMRS symbols
	1+1+1

	TDD pattern
	
	7D1S2U, S: 6D 4G 4U

	TRS configuration
	10ms, 2 slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

	Ds and Dmin
	Ds =700m; Dmin=150m

	· Test metric
	· SNR @70% of maximum throughput


· Other options are not precluded.
· Maximum Doppler shift
· 15 kHz SCS:
· Option 1: 972 Hz
· Option 2: 870 Hz
· Other options are not precluded
· 30 kHz SCS:
· Option 1: 1667 Hz
· Other options are not precluded
· MCS and Rank
· Option 1: MCS 17 with Rank 2 from MCS Table 1 as a starting point
· Other options are not precluded
· Channel Model
· Option 1:
· HST SFN channel model specified in B.3.2 of TS 38.101-4 reused as a baseline
· MCS 13, MCS17 with Rank 2 from MCS Table 1
· Option 2:
· Reusing the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m) with removing the two furthest paths corresponding to the two furthest TRP
· Option 3:
· HST-SFN for PDSCH, PDCCH, DMRS with 2 RRHs per cell deployment 
· Single TRP Tx for TRS
· Other options are not precluded
· Test Case design for PDSCH requirement for SFN scheme B with Single Carrier (If introduced)
· MCS and Rank
· MCS 17 with rank 2 as a starting point
· Test setup and Channel Model definition
· Option 1: Reuse existing Rel-16 HST-SFN test set-up as a baseline
· Two TCI states with QCL A type information, and another one configured QCL type B information
· PDCCH/PDSCH/PBCH SFN transmitted from two RRHs
· TCI state 1 and TCI state 2 applied for for TRP/RRH #2n, #2n+1 separately; TRS 1 and TRS 2 transmitted from TRP#2n, and #2n+1 separately
· HST SFN channel model specified in B.3.2 of TS 38.101-4 reused without modelling Doppler shift
· Option 2: Reuse existing Rel-16 HST-SFN test set-up as baseline. Reuse the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m) with removing the two furthest paths corresponding to the two furthest TRP
· Select typical network implementation and consider the network implementation as a part of channel model (i.e., specify the function between the time and the pre-compensation value) to make sure TE implementation of pre-compensation has no impact on the UE performance during the test

WF on demodulation requirement for Enhancement on Multi-TRP
Agreement
· Test Scope on Multi-TRP enhancement  for PDCCH, PUSCH and PUCCH
· Whether to define PDCCH requirement for multi-TRP repetition transmission schemes
· Option 1:  Yes
· Option 2:  No
· Whether to define PDSCH requirement to verify whether UE is with proper behaviour of rate matching around the two linked PDCCH.
· Option 1:  Yes
· Option 2:  No
· Whether to define PUCCH/PUSCH requirement for multi-TRP repetition transmission schemes
· Do not define any PUCCH/PUSCH requirement for multi-TRP repetition transmission schemes
· Test Scope on Multi-TRP inter-cell operation
· Whether to define PDSCH requirement for Multi-TRP inter-cell operation 
· Option 1:  Yes
· Option 2:  No
· Option 2a: Discuss the following alternatives how to guarantee demodulation performance for inter-cell multi-DCI multi-TRP Tx scheme
· Alt1: Define applicability rule for UE that supports “IntCell-Mtrp” feature that if such UE satisfied Rel-16 minimum requirements for PDSCH multi-DCI based transmission scheme, inter-cell operation can be also guaranteed.
· Alt2: Add a note to specification that if UE supports “IntCell-Mtrp” feature, minimum requirements for PDSCH multi-DCI based transmission scheme is applicable for this UE, but test configuration (i.e., RRC, SSB) should reflects inter-cell operation mode. Applicability rule between requirements for intra-cell and inter-cell scenarios can be further discussed.
· Option 2b: Not to define PDSCH/PDCCH demodulation requirement for inter-cell Multi-TRP transmission if intra-slot PDCCH repetition demodulation requirement is agreed to be introduce
· Test setup for PDCCH requirement for Multi-TRP
· Multi-TRP repetition transmission schemes for PDCCH requirements (if introduced)
· Option 1: Following repetition transmission schemes can be considered
· FR1 FDM with intra-slot repetition
· FFS: FR1 TDM with intra-slot repetition
· Other option is not precluded
· Simulation Assumption for PDCCH with FDM repetition scheme (if introduced)
· Option 1: 
	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	CBW
	10 MHz
	40 MHz

	Antenna configuration
	2x2; 2x4 (2Tx for each TRP)

	CORESET RB
	24
	48

	CORESET Duration
	2

	Aggregation level
	4, 8

	CCE-REG mapping
	Non-interleaved

	REG bundle size
	6

	Propagation conditions
	TDLA30-10

	Test metric
	SNR @1% Probability of missed downlink scheduling grant



· Option 2: Reuse the configuration of the existing cases, such as
· Test 1 in Table 5.3.2.1.1-1/Table 5.3.3.1.1-1 for 1T2R and 1T4R 
· Test 2 in Table 5.3.2.1.2-1/Table 5.3.3.1.2-1 for 2T2R and 2T4R
· Other option is not precluded
· Test setup for PDSCH requirement for inter-cell operation
· Simulation assumption for PDSCH requirement (if introduced)
· Option 1:  Reusing test parameters of existing Rel-16 multi-DCI based on TRP transmission test case (Table 5.2.2.1.12-2) with different PCI for TP1 and TP2 i.e.
· Time offset/frequency offset: -0.5us /200Hz for FR1 FDD 15kHz SCS; -0.25us/300Hz for FR1 TDD 30kHz SCS
· RB allocation: frequency non-overlapping
· MCS: 64QAM 1/2
· PCI ID: [0] for TP1, [3] for TP2
· SSB transmission: SSB 1 for TP1, SSB 2 for TP2
· Option 2:
· RB allocation: frequency overlapping
· Other Option is not precluded

The following Tdocs were approved in RAN4#102-e meeting
· WF on demodulation requirement for Enhancement on Multi-TRP was approved in R4-2207207
· WF on demodulation requirement for Enhancement on HST-SFN deployment was approved in R4-2207208
· WF on  CSI requirement for Rel-17 FeMIMO was approved in R4-2207209

WF on demodulation requirement for Enhancement on Multi-TRP
Agreement
· Test Scope
· FFS on define PDCCH requirement for multi-TRP repetition transmission schemes
· No PDSCH requirement defined with rate matching around two linked PDCCH
· FFS on define PDSCH requirement for multi-TRP inter-cell operation
· Option 1: Yes
· Option 1a: Introduce test applicable rule between existing Multi-DCI intra-cell M-TRP test case and new test case for inter-cell Multi-DCI PDSCH
· Option 1b: Define performance requirement for enhancements on multi-TRP inter-cell operation with full-overlapping resource allocation.
· Option 2: No
· Option 2a: Define applicability for UE that supports “IntCell-Mtrp” feature that if such UE satisfied Rel-16 minimum requirements for PDSCH multi-DCI based transmission scheme, inter-cell operation can be also guaranteed 
· Test setup for PDCCH requirement
· Multi-TRP repetition transmission schemes for PDCCH requirements if introduced
· Only with FDM repetition in FR1
· Simulation Assumption for PDCCH with FDM repetition scheme if introduced
· Companies are encouraged to provide the simulation results with different AL as {2, 4} with 2x2, and 2x4 antenna configuration in the next meeting with FDM, down selection one of AL under condition of operation SNR>-4dB with 4Rx for PDCCH requirement.

	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	Repetition transmission schemes
	FDM

	CBW
	10 MHz
	40 MHz

	CORESET RB
	24
	48

	CORESET duration
	2

	Aggregation level
	2/4

	Propagation Condition
	TDLA30-10

	Antenna configuration
	2x2, 2x4

	CCE to REG mapping type
	nonInterleaved

	REG bundle size
	6

	Payload bits(without CRC)
	39
	41

	Test metric
	1% of Pm-dsg (%)


· Test setup for PDSCH requirement
· Simulation Assumption for PDSCH requirment for inter-cell operation if introduced
· Reusing test parameters of existing Rel-16 multi-DCI based on TRP transmission test case (Table 5.2.2.1.12-2) with different PCI for TP1 and TP2 i.e.
· Time offset/frequency offset: -0.5us /200Hz for FR1 FDD 15kHz SCS; -0.25us/300Hz for FR1 TDD 30kHz SCS
· MCS: 64QAM 1/2
· PCI ID: [0] for TP1, [3] for TP2
· SSB transmission: SSB 1 for TP1, SSB 2 for TP2
· Option 1:
· RB allocation: frequency non-overlapping
· Reuse the same requirement of Rel-16 Multi-DCI non-overlapped resource allocation for PDSCH requirement with multi-TRP inter-cell operation 
· Introduce test applicability rule between Rel-16 Multi-DCI with non-overlapped Tx schemes and Rel-17 Multi-TRP inter-cell Tx schemes
· Option 2:
· RB allocation: frequency full-overlapping

WF on demodulation requirement for Enhancement on HST-SFN deployment 
Agreement
· Test Scope
· Whether to define PDCCH requirement for HST-SFN scenario
· No PDCCH requirement for Enhancement on HST-SFN scenario.
· Define test case where both channels (PDSCH/PDCCH) are transmitted using SFN scheme and verify performance of PDSCH only
· Whether to define PDSCH requirement with HST-SFN scheme B
· Option 1: Yes
· Option 1a: scheme A and scheme B with test applicability rule: If UE pass HST-SFN scheme A test cases, UE can skip HST-SFN scheme B test cases
· Option 1b: scheme A and scheme B with test applicability rule: If UE supporting both HST SFN scheme A and B and supporting both 15kHz SCS and 30kHz SCS, then UE shall only pass schemeA 15kHz and schemeB 30kHz requirements.
· Option 2: No
· Option 3: do not introduce PDSCH requirements for SFN scheme B and define the following test applicability rule to guarantee performance with this scheme:
· If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), the performance of SFN scheme B is guaranteed
· Whether to define PDSCH CA requirement for Enhancement on HST-SFN scenario
· No PDSCH CA requirement for Enhancement on HST SFN scenario in Rel-17 FeMIMO WI.
· Test setup for PDSCH requirement for SFN scheme A with Single Carrier
· Common setup for PDSCH requirement 
· Reuse existing Rel-16 HST-SFN test set-up as a baseline
· PDCCH/PDSCH SFN transmitted from two RRHs
	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	CBW
	10 MHz
	40 MHz

	Antenna configuration
	2x2; 2x4

	DMRS type
	Type 1

	Number of DMRS symbols
	1+1+1

	TDD pattern
	
	7D1S2U, S: 6D 4G 4U

	TRS configuration
	10ms, 2 slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

	Ds and Dmin
	Ds =700m; Dmin=150m

	Test metric
	SNR @70% of maximum throughput


· Number of TCI point for test
· Configure 3 TCI code point during test, transmit TRS#i from RRH#3k+i that i = 0, 1, 2 and k = 0, 1, 2, … based on two RRHs
· Codepoint#0 active when UE receiving PDSCH from RRH#3k and RRH#3k+1 : TCI#0, TCI#1
· Codepoint#1 active when UE receiving PDSCH from RRH#3k+1 and RRH#3k+2: TCI#1, TCI#2
· Codepoint#2 active when UE receiving PDSCH from RRH#3k+2 and RRH#3(k+1): TCI#2, TCI#0
· Maximum Doppler shift
· Define PDSCH requirement with HST-SFN scheme A with Maximum Doppler shift
· 30KHz SCS: 1667Hz
· 15 kHz SCS: 
· Option 1: 972 Hz
· Option 2: 870 Hz
· Companies are encouraged to bring simulation results with both option 1 and option 2 to check whether there is performance degradation with option 1, down selection one of them in the next meeting
· MCS and Rank
· Define PDSCH requirement with HST-SFN scheme A with MCS 17 and Rank 2 from MCS Table 1
· Channel Model
· Reusing the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m) with removing the two furthest paths corresponding to the two furthest TRP as baseline
· For PDCCH and PDSCH HST-SFN with 2 nearest RRH, including time varying path power and path delay
· Path power is normalized assuming only two visible TRPs.
· For TRS, single tap from each RRH, including time varying path power and path delay, apply the same scaling as PDSCH for each TRP for path power, and apply the same delay as PDSCH for each TRP for path delay, and apply the same time-varying Doppler shift from each RRH as PDCCH/PDSCH for Doppler shift
· Baseline receiver for defining scheme A requirement
· Rx processing is up to UE implementation
· UE capability 
· FFS: The PDSCH demodulation requirements for HST-SFN Scheme A is applicable for UE capable of ‘SFN Scheme A’
· Performance evaluation 
· Interested companies can provide the performance evaluation result of HST SNF scheme A over Rel-16 HST SFN. No impact on the Rel-17 HST SFN scheme A performance requirement definition.
· Test setup for PDSCH requirement for SFN scheme A with Single Carrier
· Common setup for PDSCH requirement 
·  Reuse existing Rel-16 HST-SFN test set-up as a baseline
	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	CBW
	10 MHz
	40 MHz

	Antenna configuration
	2x2; 2x4

	DMRS type
	Type 1

	Number of DMRS symbols
	1+1+1

	TDD pattern
	
	7D1S2U, S: 6D 4G 4U

	TRS configuration
	10ms, 2 slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

	Ds and Dmin
	Ds =700m; Dmin=150m

	Test metric
	SNR @70% of maximum throughput



· Modeling of TRP pre-compensation 
· Option 1: For scheme B, BS behaviour can be Doppler Modeling into channel model so that TE implementation of pre-compensation has no impact on the UE performance during the test.
· Other options are not precluded
· Number of TCI codepoint for Test
· Configure 3 TCI code point during test, transmit TRS#i from RRH#3k+i that i = 0, 1, 2 and k = 0, 1, 2, … based on two RRHs
· Codepoint#0 active when UE receiving PDSCH from RRH#3k and RRH#3k+1 : TCI#0, TCI#1
· Codepoint#1 active when UE receiving PDSCH from RRH#3k+1 and RRH#3k+2: TCI#1, TCI#2
· Codepoint#2 active when UE receiving PDSCH from RRH#3k+2 and RRH#3(k+1): TCI#2, TCI#0
· MCS and Rank
· MCS 17 with Rank 2 as a baseline
· Channel Model
· Reusing the existing Rel-16 HST-SFN channel model (Ds=700m, Dmin=150m) with removing the two furthest paths corresponding to the two furthest TRP as baseline
· For PDCCH and PDSCH HST-SFN with 2 nearest RRH, including time varying path power and path delay
· FFS modelling Doppler shift
· Path power is normalized assuming only two visible TRPs.
· For TRS, single tap from each RRH, including time varying path power and path delay, apply the same scaling as PDSCH for each TRP for path power, and apply the same delay as PDSCH for each TRP for path delay
· FFS modelling Doppler shift

WF on CSI requirement for Rel-17 FeMIMO 
Agreement
· CSI reporting requirement for multi-TRP
· Test cases for CSI reporting enhancement for m-TRP transmission
· Define PMI reporting requirement for single-DCI based Multi-TRP scheme with full overlapped resource allocation (SDM) only in FR1
· FFS on  additional CSI reporting requirement for single/multi-DCI based Multi-TRP scheme
· Option 1
· Option 1a: Define new CSI reporting requirement for CQI reporting for Multi-DCI based Multi TRP scheme
· Option 1b : Define RI, CQI reporting requirement for single-DCI based Multi-TRP, and define CQI reporting requirement for multi-DCI
· Option 2: Not define RI, CQI reporting requirement for single-DCI, Not define CQI reporting requirement for multi-DCI
· Option 3: if time allows define CQI reporting requirement for multi-DCI
· Common simulation assumption
· Channel and correlation models:  TDLA30-10 with XP High with statistically independent for each TRP
· Pc setting: Same Pc ratios for each TRP in defining requirement
· SNR setting: The SNRs for TRP #1 and TRP #2 are assumed to be balanced with a scaling factor of 1/sqrt(2) for the transmitted signal from each TRP
· General test set-up for CSI reporting
· 2 TPs configured with fully overlapping resource allocation 
· One CSI-RS resource with Ks = 2
· TP1 associated with NZP-CSI-RS resource 1
· TP2 associated with NZP CSI-RS resource 2
· CSI reporting: One CSI associated with multi-TRP measurement hypothesis and X=0 CSI associated with single-TRP measurement hypothesis (CSI reporting mode 1 with X=0)
· CMR group 1 {CMR a} corresponding to NZP CSI-RS resource 1, K1=1
· CMR group 2 {CMR b} corresponding to NZP CSI-RS resource 2, K2=1
· CMR pair (N=1) : CMR {a,b} for M-TRP measurement hypothesis
· No time/frequency offset between two TPs
· WB PMI reporting for mode 1 with X=0
· RAN4 apply the above test setup as baseline for CSI reporting requirement definition 
· CSI resource configuration
· Configure two resources in a resource pair in the same slot for CSI reporting requirements for mTRP
· Number of CSI-RS Ports 
· Option 1
· 8   for each TRP
· Option 2 
· 4  for each TRP
· Companies are encouraged to provide the simulation result in the next meeting with both option 1 and option 2 base on agreed simulation assumption to check the performance gain with the test metric, i.e. throughput ratio with a given SNR test. Make the decision about number of CSI-RS ports in next meeting.
· Number of layers
· Number of layers: 2 (1MIMO layer per TRP)
· Test metric for PMI reporting
· Apply test metric of TP ratio follow PMI and random PMI with m-TRP reporting. The layer for random PMI per TRP should be orthogonal 
· Performance evaluation
· Interested companies can provide the performance evaluation of PMI reporting with enhanced CSI reporting against single PMI reporting for multi-TRP transmission. No impact on the PMI reporting requirement definition for single-DCI based Multi-TRP.
· Codebook Structure 
· Reusing the existing Rel-15 PMI requirement setup: i.e, type I single panel for PMI reporting requirement for single-DCI based Multi-TRP
· PMI reporting requirement for Rel-17 enhanced type II PS codebook
· Whether to define PMI requirement for Rel-17 FeTye II PS codebook
· Option 1 : Yes
· Option 1a: Define PMI reporting requirement for Rel-17 FeTypeII port selection codebook based on evaluation on the performance gain over eTypeII codebook.
· Option 1b: Consider defining PMI requirement for Rel-17 eType II port selection only if RAN4 can reach an agreement on a simplified way of testing with SU-MIMO test set-up, otherwise not to define requirement.
· Option 2 : No
· Companies are encouraged to provide the detail test setup and test metric , also including gNB implementation model in the next meeting
· General Test setup of PMI reporting requirement
· Option 1 : Both SU-MIMO and MU-MIMO
· Option 2 :  SU-MIMO
· Modelling BF CSI-RS Port:
· Option 1
· Option 1a: MIMO fading channel as Rel-13 LTE Class B K=1 PMI test cases
· Option 1b: Power scaling method similar as Rel-13 LTE Class B K>1 CRI test case  
· Other options are not precluded
· Apply option 1 as a starting point for initial evaluation in next meeting
· Other:
· whether to define PMI reporting requirement for inter-cell interference scenario in Rel-17 FeMIMO
· The issue for PMI reporting requirement for inter-cell interference scenario is out of existing Rel-17 FeMIMO scope
· How to handle this issue subject to further decision/guidance from RAN-P, the candidate options discussed in RAN4 as following 
· Option 1: Rel-17 TEI
· Option 2: Rel-18 timeframe
· Option 3: update Rel-17 FeMIMO WI to include this objective
· PMI reporting with inter-cell interference evaluation assumption
· Option 1: For further evaluation of PMI reporting in ICI use the following simulation assumptions as baseline
· Antenna config: 8x2 XP High
· Prop. Channel model: TDLA30-5; ensure that channel from target and interference cell are statistically independent and have different beam direction (to ensure PMI are different)
· NZP CSI-RS for interference: 
· Overlapping with serving cell
· Non-overlapping with serving cell
· CSI-IM for interference: non overlapping with CSI-IM for serving cell
· Loading for interference cell: PDSCH transmission is enabled in all slots for interference cell
· Evaluate performance based on TP ratio with and with ICI for (1) overlapping NZP CSI-RS (2) non-overlapping NZP CSI-RS
· Other options are not precluded
· Test metric of PMI reporting with inter-cell interference 
· Option 1
· TP ratio with following PMI with inter-cell interference and follow PMI without interference
· Other options are not precluded
· 

2.4.2	Remaining Open issues
Core Requirement
1. RF related 
RAN4 completed the work. Some remaining issues about notes/clarifications will be handled in Rel-17 TEI.
2. RRM related
RAN4 completed the work. Some remaining details will be completed during maintenance phase.

Performance Requirement
1. Demodulation and CSI requirement 
FFS to define PDCCH demodulation requirement of Multi-TRP enhancement
FFS to define PDSCH demodulation requirement for multi-TRP with inter- cell interference
FFS to define PDSCH demodulation requirement for SFN scheme B
FFS to define CQI, RI reporting requirement for Single-DCI, and CQI requirement for multi-DCI based Multi-TRP scheme
FFS to define PMI requirement with FeType II port selection 
FFS on detail test setup for PDSCH demodulation requirement for SFN scheme A
FFS on detail test setup for PMI requirement for single-DCI based on Multi-TRP scheme




2.5	RAN5
n/a
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
n/a
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
n/a
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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