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Introduction
[bookmark: _Hlk84414552][bookmark: _Ref178064866][bookmark: _Hlk51759500]Explicit RRC configuration of unified TCI state for SRS
It has been found from RAN1 agreements that also explicit RRC configuration of unified TCI state would be needed in case serving cell is configured with unifiedtci-StateType-r17 and when followUnifiedTCIstateSRS-r17 is absent. In R2-2205921 TP is suggested to add either UL or DL/JOInt TCI state for each SRS resource as follows:

R2-2205921 M	[H103] SRS resource usage with unified TCI framework	Huawei, HiSilicon

SRS-Resource ::=                        SEQUENCE {
    *** OMITTED***
    [[
    spatialRelationInfo-PDC-r17             SetupRelease { SpatialRelationInfo-PDC-r17 }                   OPTIONAL,   -- Need M
    resourceMapping-r17                     SEQUENCE {
        nrofSymbols-r17                         ENUMERATED {n8, n10, n12, n14},
        repetitionFactor-r17                    ENUMERATED {n1, n2, n4, n5, n6, n7, n8, n10, n12, n14}
    },
    partialFreqSounding-r17                 SEQUENCE {
        startRBIndexFScaling-r17                CHOICE{
            startRBIndexAndFreqScalingFactor2-r17   INTEGER (0..1),
            startRBIndexAndFreqScalingFactor4-r17   INTEGER (0..3)
        },
        enableStartRBHopping-r17                ENUMERATED {enable}                                        OPTIONAL    -- Need R
    }                                                                                                      OPTIONAL,   -- Need R
    transmissionComb-n8-r17                 SEQUENCE {
        startPosition-r17                       INTEGER (0..13),
        combOffset-n8-r17                       INTEGER (0..7),
        cyclicShift-n8-r17                      INTEGER (0..5)
    }                                                                                                      OPTIONAL,    -- Need R
    srs-TCIState-r17                        CHOICE {
        srs-UL-TCIState-r17                     UL-TCIState-r17,
        srs-DLorJoint-TCIState-r17              DLorJoint-TCIState-r17
    }                                                                                                      OPTIONAL    -- Need R

]]

}


	srs-TCIState
Configuration of either a UL TCI state or a joint TCI state for the SRS resource. This field is absent when the SRS resource is in a SRS-ResourceSet configured with followUnifiedTCIstateSRS-r17 or when the field unifiedtci-StateType is not configured to the serving cell which the SRS resource is located in.



While the TP is clear, it does not match with potential MAC CE operation that seems to be also hinted in the specification text in TS 38.213:
This is captured in TS 38.213 V17.1.0 [1], see below extracted description.
	[bookmark: _Toc11352156][bookmark: _Toc20318046][bookmark: _Toc27299944][bookmark: _Toc29673218][bookmark: _Toc29673359][bookmark: _Toc29674352][bookmark: _Toc36645582][bookmark: _Toc45810631][bookmark: _Toc100147441]6.2	UE reference signal (RS) procedure
[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632][bookmark: _Toc100147442]6.2.1	UE sounding procedure

The UE may be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet or SRS-PosResourceSet. For each SRS resource set configured by SRS-ResourceSet, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by UE capability [13, 38.306]. When SRS resource set is configured with the higher layer parameter SRS-PosResourceSet, a UE may be configured with K ≥1 SRS resources (higher layer parameter SRS-PosResource), where the maximum value of K is 16. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'beamManagement', only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.
When the UE is configured DLorJoint-TCIState or UL-TCIState, the UE can assume that SRS resource(s) in any SRS resource set, except SRS resource set for positioning and an SRS resource set configured with followUnifiedTCIstate-r17, can be configured with DLorJoint-TCIState or UL-TCIState or updated as described in clause [6.1.3.X] of [10, TS 38.321]. The reference RS in the DLorJoint-TCIState can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info. The reference RS in the UL-TCIState(s) can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, an SRS resource with the higher layer parameter usage set to 'beamManagement', or SS/PBCH block associated with the same or different PCI from the PCI of the serving cell.
-----------------Omitted---------------------



The MAC CE operation is discussed e.g. in below contributions:
R2-2204599 M	Discussion on RILs:F001, F002, V101,V102,H059,H060, I105,V112,V109,I115,Z095	OPPO
R2-2204597 M	Discussion open MAC issues on SRS and CSI-RS	OPPO
R2-2205674 M	MAC CE for SRS TCI indication	Apple
R2-2205413 M	Consideration on the SRS TCI state for UnifiedTCIState	ZTE Corporation,Sanechips

In R2-2205413 it is suggested to send LS to Ran1 to ask about details of the Mac CE operation including whether the Mac CE operation should support single serving cell update or update of the list of serving cells. However, at this stage it does not seem reasonable to start an LS round to find out about something RAN1 has not informed RAN2 about and what cannot be found in RAN2 input excels RRC or MAC.


[bookmark: _Toc102555664]RAN2 to agree on TP in R2-2205921 and inform Ran1 that there is RRC configuration for unified TCI state for SRS for cases when followunifiedTCIstate is not applicable and MAC CE operation is not supported in this release.

MPE needs discussion RRC MAC
The MPE RRC configuration and MAC CE operation is discussed in:

R2-2204598 M	Discussion open RRC  issues on MPE report and BFR	OPPO
R2-2204820 M	Discussion on MPE for ICBM	vivo
R2-2205414 M	Further Consideration on [RILZ095] for Enhanced MPE	ZTE Corporation,Sanechips
R2-2205789 M	Discussion on [I115], [I116, Z095], [I102]	Intel Corporation
R2-2205920 M	[Z095][I116] MPE RRC configuration	Huawei, HiSilicon
RAN2 sent in an LS the following question:
Issue 6: MPE reporting in ICBM (inter-cell beam management): 
RAN2 has currently defined MPE resource pool as only using serving cell SSB/CSI-RS indexes. However, it was not clear if the MPE resource pool should also allow indicating SSB/CSI-RS indexes for the additional PCI so RAN2 would like to verify that. 

Question 7: In one MPE resource pool, can a MPE resource containing SSBRI/CRI be associated with an additional PCI?
Response to this seems to be yes(official response to be received). Additionally, companies would like to move the MPE resourcePool configuration from PHR-Config to UL BWP-dedicated. That would mean that there could be different MPE resourcePool configuration per BWP/cell.

[bookmark: _Toc102555665]RAN2 to discuss whether to move MPE-Resource pool configuration from PHR-Config to UL BWP-dedicated.


BFD/BFR discussion
The BFD configuration and MAC CE support is discussed in multiple RAN2 contributions. RAN2 has also sent questions about this to RAN1. The LS has:

Issue 7: Max values FFS in Rel-17 TS 38.331
Some maximum values are still missing from RRC configuration and RAN2 needs those for ASN.1 freezing.
Question 8: Please provide value for maxNrofCandidateBeams-r17 and maxNrofBFDResourcePerSet-r17. 

Issue 8: Possibilities for BFD-RS configuration
The existing RRC signalling for BFD-RS configuration allows the following possibilities:
· Alt.1: Two explicit BFD-RS sets: e.g. failureDetectionSet1-r17 and failureDetectionSet2-r17 with respective bfdRSSetId-r17 
· Alt.2: Only one explicit BFD-RS set: e.g. failureDetectionSet1-r17 or failureDetectionSet2-r17 with bfdRSSetId-r17. It requires that the UE determines BFD-RS for the other BFD-RS set, e.g. according to TCI state(s) for PDCCH reception and the corresponding coreset pool index.
· Alt.3: BFD-RS without explicit BFD-RS set: e.g. failureDetectionSet1-r17 or failureDetectionSet2-r17 without bfdRSSetId-r17. It requires that the UE determines the BFD-RS set which each BFD-RS belongs to.
RAN2 thinks that at least Alt.1 is possible, but would like to understand whether RAN1 specifications support Alt.2 or Alt.3.
Question 9: Please confirm whether Alt.2 and Alt.3  are allowed configurations according to the existing RAN1 specifications, or whether RRC signalling for BFD-RS configuration should exclude Alt.2 and Alt.3.

[bookmark: _Toc102555666]RAN2 to discuss BFD/BFR after receiving the reply LS.



PCI in TCI state(H060)
The below contributions discuss the PCI associated to SSB indexes in same CSI-SSB-ResourceSet:

R2-2205421 M	Discussion on Association of PCI index and TCI state	CATT
R2-2205916 M	[H060] Inter-cell beam measurement configuration	Huawei, HiSilicon
R2-2204599 M	Discussion on RILs:F001, F002, V101,V102,H059,H060, I105,V112,V109,I115,Z095	OPPO
The corresponding LS text is as follows:

Question 1.13: Should it be possible for different SSB indexes in the same CSI-SSB-ResourceSet to be associated with different additionalPCI?
Answer 1.13: 
Yes, it should be possible that different SSB indexes in the same CSI-SSB-ResourceSet are associated with different additionalPCI.
The LS response says quite clearly that the different SSB indexes can be associated with different additionalPCI. The additionalPCI does not include serving cell PCI by definition.
additionalPCI
PCI of the additional SSB different from serving cell PCI.
Hence there is contradiction between RAN1 response to Ran2 and what RAN1 has specified in TS 38.214 refferred to in R2-2205916.

TS 38.214 V17.1.0, Clause 5.2.1.4.2
If the UE is configured with the higher layer parameter [NumberOfAdditionalPCI], the UE is allowed to report in a single reporting instance up to four SSBRIs for each report setting, where SSB resources are associated with PCI indices referring to the PCI of the serving cell and PCI(s) different from the PCI of the serving cell within the set of PCIs configured.

Hence RAN2 should discuss what to do. Either accept the TP from CATT paper or from HW paper.

[bookmark: _Toc102555667]RAN2 to agree in TP in R2-2205421 which improves the current coding and is according to LS input RAN2 has received. Inform RAN1 about the conclusion. 

DC+mTRP(F001, F002)
The question on whether and how to support mTRP with DC has been brough up in RILs F001 and F002 and discussed in some contributions:

F001
Description: in DC enhancement, RAN2 agreed to perform BFD on the PSCell after SCG is deactivation if the network configures it. While in feMIMO, BFD for BFD-RS set (i.e. TRP specific BFD) is introduced. For simplicity, we propose that these agreements reached in DC enhancement don’t apply to TRP specific BFD, i.e. the UE will not perform TRP specific BFD on deactivated PSCell.
Proposed change: RRC indicates to lower layers to stop TRP specific BFD of the PSCell upon SCG deactivation. For example: Upon initiating the procedure, the UE shall: 1>  consider the SCG to be deactivated; 1>  reset SCG MAC; 1>  indicate to lower layers that the SCG is deactivated; 1>  indicate to lower layers to stop beam failure detection for BFD-RS set of the PSCell; Editor's note:       FFS whether to make the above statement conditional to the SCG being previously activated. 1>  If bfd-and-RLM is not configured to true:   …..

F002

Description: in DC enhancement, RAN2 agreed to perform BFD on the PSCell after SCG is deactivation if the network configures it. In addition, as shown in the field description, the UE shall use the previously activated TCI states for PDCCH as RS for BFD, if no RS if configured. However, in feMIMO, TRP of non-serving cell can be used. This means that the previously activated TCI states for PDCCH can come from non-PSCell. In this case, we think that the UE will not perform BFD .

Proposed change: if bfd-and-RLM is configured and no RS is configured in RadioLinkMonitoringConfig for BFD, the UE shall use the previously activated TCI states for PDCCH on the PSCell as RS for BFD. For example: tci-Info … If configured for the PSCell when the SCG is indicated as deactivated in the containing message:
…
- if bfd-and-RLM is configured and no RS is configured in RadioLinkMonitoringConfig for RLM, respectively for BFD, the UE shall use the indicated TCI states for PDCCH on the PSCell as RS for RLM, respectively for BFD. When this field is absent for the PSCell and the SCG is being deactivated:
…..
- if bfd-and-RLM is configured and no RS is configured in RadioLinkMonitoringConfig for RLM, respectively for BFD, the UE shall use the previously activated TCI states for PDCCH on the PSCell as RS for RLM, respectively for BFD.


R2-2205415 M	Further Consideration on new PHR For mTRP PUSCH repetition	ZTE Corporation,Sanechips
Observation 2: In DC mode, if one node support enhanced PHR MAC CE and the other one does not, it might not work that two PHs for each serving cell configured with mTRP PUSCH Repetition of a CG is reported if the CG is configured with twoPHRmode.
Proposal 1: If one CG is configured with twoPHRmode, the enhanced PHR MAC CE for mTRP PUSCH Repetition shall be used in this CG, and for all serving cells configured with mTRP PUSCH Repetition of both CGs, UE shall report two PH value in the MAC CE.
R2-2204599 M	Discussion on RILs:F001, F002, V101,V102,H059,H060, I105,V112,V109,I115,Z095	OPPO
Proposal 6: RAN2 need first check whether Rel17 DC feature and feMIMO are exclusive.
Proposal 7: If Rel17 DC feature and feMIMO can be configured together, RAN2 confirms that RS from both serving TRP and additional TRP can be used for BFD when SCG is deactivated


[bookmark: _Toc102555668]RAN2 to discuss whether Rel-feMIMO features need to work in SCG and if so start discussing the details. 

Other
V101 
[RIL]: V101 [Delegate]: vivo-Chenli  [WI]: feMIMO [Class]: 2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v32
[Description]: whether qcl-info for aperiodic CSI-RS follows indicated TCI state should be configured by RRC
[Proposed Change]: 
The RAN1 conclusion is whether aperiodic CSI-RS for BM/for CSI should follow indicated TCI state should be configured by RRC. But the current description indicates that “When this field is absent for aperiodic CSI RS,” then, the QCL info will follow indicated TCI state. It is not aligned with RAN1 conclusion. Besides, this implicit indication would not be appropriate for future proof. 
Thus, the proposed solution is to add an explicit indication whether follow the indicated TCI state as the indication for CORESET part:
    followUnifiedTCIstateSRS-r17                  ENUMERATED {enabled}                                                OPTIONAL  -- Need R

The current specification has the qcl-info is optional Need R in case of periodic resources for serving cells configured with unifiedtci-StateType. If we add the requested parameter it adds unnecessary parameter with need to spevify that UE ignores another parameter. Hence we propose to reject the RIL and keep the specification as it is.


[bookmark: _Toc102555669]RAN2 to agree on PropReject on RIL V101

N123, N102
N123
In the below paper it is raised that the DL&Joint TCI state could be implemented by extending the Rel-15/16 TCI state IE:
R2-2205385 M	[N019, N020, N102, N123] RRC corrections to FeMIMO	Nokia, Nokia Shanghai Bell
While this is true, what should be considered carefully is how the description in servingcell-config for unifiedtci-StateType would stay clear if these Types are not distinguished by IE DLorJoint-TCIState but certain Release 17 fields of extended original TCI state IE.

[bookmark: _Hlk102550462]unifiedtci-StateType
Indicates the unified TCI state type the UE is configured for this serving cell. The value "SeparateULDL" means this serving cell is configured with DLorJoint-TCIState for DL TCI state and UL-TCIState for UL TCI state. The value "JointULDL" means this serving cell is configured with DLorJoint-TCIState for joint TCI state for UL and DL operation.


N102
The paper also raised concern on the 4 lists for simultaneousTCI-UpdateListn-r17. however, these lists can be found in  R1-2202759:
	NR_feMIMO-Core
	MultiBeam
	38.214 Clause [5.1.5]
	CellGroupConfig
	 
	 
	simultaneousTCI-UpdateList1-r17            
	new
	 
	Introduce new RRC parameter(s) to configure the CC list(s), i.e. the CC list for common TCI state ID update and activation, 
	List of serving cell indices. Length 32
	 
	Per UE per cell group
	 
	 
	Applies only to Rel-17 unified TCI Framework

	NR_feMIMO-Core
	MultiBeam
	38.214 Clause [5.1.5]
	CellGroupConfig
	 
	 
	simultaneousTCI-UpdateList2-r17            
	new
	 
	Introduce new RRC parameter(s) to configure the CC list(s), i.e. the CC list for common TCI state ID update and activation, 
	List of serving cell indices. Length 32
	 
	Per UE per cell group
	 
	 
	Applies only to Rel-17 unified TCI Framework

	NR_feMIMO-Core
	MultiBeam
	38.214 Clause [5.1.5]
	CellGroupConfig
	 
	 
	simultaneousTCI-UpdateList3-r17            
	new
	 
	Introduce new RRC parameter(s) to configure the CC list(s), i.e. the CC list for common TCI state ID update and activation, 
	List of serving cell indices. Length 32
	 
	Per UE per cell group
	 
	 
	Applies only to Rel-17 unified TCI Framework

	NR_feMIMO-Core
	MultiBeam
	38.214 Clause [5.1.5]
	CellGroupConfig
	 
	 
	simultaneousTCI-UpdateList4-r17           
	new
	 
	Introduce new RRC parameter(s) to configure the CC list(s), i.e. the CC list for common TCI state ID update and activation, 
	List of serving cell indices. Length 32
	 
	Per UE per cell group
	 
	 
	Applies only to Rel-17 unified TCI Framework




After further coordination with Nokia it was concluded that the 4 lists should be there. Also, a CR to implement revision on TCI state IE implementation, some parameter naming changes(partly colliding with Rapp RRC CR), and improved encoding of the 4 lists is provided in R2-
Note that the CR provided by Nokia does not change any functionality and e.g. keeps the agreed separate ID spaces for UL TCI state and DLorJointTCI state. However, code is clarified thus it is suggested to merge the CR to rapporteur RRC CR for feMIMO.


[bookmark: _Toc102555671]RAN2 to agree to merge draftCR in R2-2206332 with feMIMO correction RRC CR.


H102
It is suggested to make improvement in the code by replacing IE PUCCH-SRS with SRS-uplinkBWP-id

R2-2205922 M	[H102] Replace PUCCH-SRS with IE	Huawei, HiSilicon
Proposal 1: Create a new IE called SRS-uplinkBWP-Id, which has the same content with PUCCH-SRS.


[bookmark: _Toc102555672]RAN2 to adopt the TP in R2-2205922.

H059 (Z100)
R2-2205915 M	[H059] Channel measurement resource configuration for mTRP	Huawei, HiSilicon
Proposal 1: Specify in the field description of nzp-CSI-RS-ResourceSetList and of csi-SSB-ResourceSetList that when R17 group-based beam reporting is configured in the CSI-ReportConfig in which the CSI-ResourceConfig is indicated as resourceForChannelMeasurements, there are two resource sets, which could be 2 NZP CSI-RS resource sets, two CSI-SSB resource sets or one of each, and indicate which resource set corresponds to value 0 or 1 of the resource set indicator in TS 38.212 table 6.3.1.1.2-8B
R2-2204599 M	Discussion on RILs:F001, F002, V101,V102,H059,H060, I105,V112,V109,I115,Z095	OPPO
Proposal 8: the order of CMR resource for periodic and SPS CSI reporting set refers to the their appearance order in the IE CSI-ResourceConfig
R2-2205915 inlcudes a TP to clarify the order of CMR resources which seems correct. Additionally the TP contains small change for groupBasedBeamReporting which has also been brought up in Z100(marked as PropoReject). Even thought this change is not really needed it is also clear in the TP so it is not a problem to adopt it. 
[bookmark: _Toc102555673]RAN2 to adopt TP in R2-2205915.


I115


R2-2205789 M	Discussion on [I115], [I116, Z095], [I102]	Intel Corporation
R2-2204599 M	Discussion on RILs:F001, F002, V101,V102,H059,H060, I105,V112,V109,I115,Z095	OPPO

After further discussion on this on reflector during [Pre118-e][002][feMIMO] 38331 CR and rapporteur resolutions (Ericsson), the below resolution is proposed in RRC CR R2-2205497 as input to RAN2#118:

CMRGroupingAndPairing-r17 ::=        SEQUENCE {
    nrofResourcesGroup1-r17              INTEGER (1..7),
    nrofResourcesGroup2-r17              INTEGER (1..7),
    pair1OfNZP-CSI-RS-r17                NZP-CSI-RS-Pairing-r17                                                 OPTIONAL,  -- Need R
    pair2OfNZP-CSI-RS-r17                NZP-CSI-RS-Pairing-r17                                                 OPTIONAL   -- Need R
}

NZP-CSI-RS-Pairing-r17  ::=          SEQUENCE {
    nzp-CSI-RS-ResourceId1-r17           INTEGER (1..7)NZP-CSI-RS-ResourceSetId,
    nzp-CSI-RS-ResourceId2-r17           INTEGER (1..7)NZP-CSI-RS-ResourceSetId
}


	nzp-CSI-RS-ResourceId1, nzp-CSI-RS-ResourceId2
The nzp-CSI-RS-ResourceId1-r17 represents the index of the NZP CSI-RS resource in Resource Group 1, and nzp-CSI-RS-ResourceId2-r17 represents the index of the NZP CSI-RS resource in Resource Group 2




As the above code is correct it is suggested that it is adopted.


[bookmark: _Toc102555674][bookmark: _Hlk100331407]RAN2 to adopt the suggested resolution for I115 presented in RRC CR R2-2205497


Conclusion
In the previous sections we made the following observations: 
No table of figures entries found.Based on the discussion in the previous sections we propose the following:

Proposal 1	RAN2 to agree on TP in R2-2205921 and inform Ran1 that there is RRC configuration for unified TCI state for SRS for cases when followunifiedTCIstate is not applicable and MAC CE operation is not supported in this release.
Proposal 2	RAN2 to discuss whether to move MPE-Resource pool configuration from PHR-Config to UL BWP-dedicated.
Proposal 3	RAN2 to discuss BFD/BFR after receiving the reply LS.
Proposal 4	RAN2 to agree in TP in R2-2205421 which improves the current coding and is according to LS input RAN2 has received. Inform RAN1 about the conclusion.
Proposal 5	RAN2 to discuss whether Rel-feMIMO features need to work in SCG and if so start discussing the details.
Proposal 6	RAN2 to agree on PropReject on RIL V101
Proposal 7	RAN2 to discuss the option of extending original TCI state IE while still keeping field description of unifiedtci-StateType clear.
Proposal 8	RAN2 to conclude to keep these 4 lists for simultaneousTCI-UpdateListn-r17 in TS 38.331.
Proposal 9	RAN2 to adopt the TP in R2-2205922.
Proposal 10	RAN2 to adopt TP in R2-2205915.
Proposal 11	RAN2 to adopt the suggested resolution for I115 presented in RRC CR R2-2205497
 
[bookmark: _In-sequence_SDU_delivery]
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