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Introduction
This e-mail discussion summary captured the discussions for Rel-17 FeMIMO RRM in RAN4 #101 meeting. 
In RAN4 100e meeting, the WF R4-2115355 on WF for FeMIMO RRM was approved
	RRM requirements impact 
· No impact on RRM requirement for 
· Enhancements for PDCCH, PUCCH and PUSCH for multi-TRP
· CSI enhancement 
· No RRM requirement will be defined for 8 RX antenna ports
· Further study whether to define RRM requirements and RRM impacts for simultaneous reception of channel/RS with different QCL type D
· RAN4 is supposed to conclude whether to define RRM requirements and RRM impacts for simultaneous reception of channel/RS with QCL type D in RAN4 #101-e
 Unified TCI 
· Specify TCI switching delay requirements for 
· Joint TCI with UL and DL 
· Separate TCI for UL
· FFS: TCI for DL
· Specify the requirements for PL-RS update under unified TCI framework
Inter-cell beam management 
· RAN4 needs to specify the intra-frequency L1-RSRP measurement requirements for non-serving cells 
· RAN4 needs to specify the intra-frequency L1-RSRP measurement accuracy requirements for non-serving cells 
· For non-serving L1-RSRP measurement of single panel FR2 UE, requirements will be applied if UE only measure L1-RSRP from one single cell at a time. 
· To guarantee UE’s mobility performance, RAN4 shall agree that PCell/PSCell’s L3-RSRP measurement delay shall not be impacted by NSC measurements. FFS UE measurement behaviour for L1-RSRP.
· RAN4 will further study if UE only performs L1-RSRP measurements on the identified non-serving cell(s) 
QCL definition 
· RAN4 will further study QCL definition update for PUCCH and PUSCH in applicability of requirements




In this e-mail discussion, the following topics are arranged based on agenda items. 
· Topic #1: Unified TCI 
· Topic #2: Inter-cell beam management 
· Topic #3: Other RRM requirements 
Based on the e-mail discussions, WF (multiple WF or single WF) is/are expected to collect the agreements 
Topic #1: Unified TCI
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117438
	Apple
	Requirements for Joint TCI for UL and DL
Proposal #1: Define requirements for MAC CE and DCI based joint TCI state switch.
Proposal #2: Define known joint TCI state based on DL TCI state known condition.
Proposal #3: Define joint TCI state switching delay from the slot switching command is received until UE can receive DL channel or transmit UL channel with target TCI state, whichever is later. 
Proposal #4: Define joint TCI state switching delay based on command decoding time and whether the target TCI state is 
· Known or unknown 
· In active TCI state list
· Associated PL-RS is maintained
Proposal #5: Define MAC CE based joint TCI state switch for known TCI state as: 
THARQ + 3ms + max{TOk*(Tfirst-SSB + TSSB-proc) , NM*( Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)}
Proposal #6: Define MAC-CE based switching delay requirements for unknown joint TCI state as:
THARQ + 3ms + TL1-RSRP +max{TOuk*(Tfirst-SSB+ TSSB-proc) , (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)}
Proposal #7: Define requirements for DCI based joint TCI state switching for known target TCI, TCI in active TCI list and maintained PL-RS. 
Proposal #8: Define DCI based joint TCI state switching delay as TACK +Y.  
Requirements for Separate TCI for UL 
Proposal #9: Define UL TCI state switching delay requirements when target TCI is DL-RS 
Proposal #10: For UL TCI state switch associated with DL-RS define MAC-CE and DCI based switching delay requirements. 
Proposal #11: For UL TCI state switch associated with DL-RS define known condition.  
Proposal #12: Define switching delay for UL TCI state associated with DL-RS based on command decoding time and whether the target TCI state is 
· Known or unknown 
· Associated PL-RS is maintained

Proposal #12: Define MAC -CE based switching delay for UL TCI state associated with DL-RS as:
THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) for known TCI
THARQ + 3ms + TL1-RSRP + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) for unknown TCI
Proposal #13: Define requirements for DCI based UL TCI state switching for known target TCI and maintained PL-RS. 
Proposal #14: Define DCI based UL TCI state switching delay as TACK +Y for known TCI state associated with DL-RS.   
Requirements for Separate TCI for DL 
Observation #1: The beam indication enhancements in Rel-17 also impacts DCI based DL TCI state switch. 
Proposal #15: Define DCI based DL TCI state switching delay as TACK +Y for known TCI state 
Moderator note: Proposals in 7440 are moved below 
TCI State Switch for Non-Serving cell
Proposal #7: RAN4 needs to define requirements for TCI state switch for neighbor cell to support inter-cell beam management. 
Proposal #8: Define known TCI state for non-serving cell based on the definition for serving cell. 
Proposal #9: Define MAC CE and DCI based TCI state switch for non-serving cell.
Proposal #10: Components of delay for TCI state switching for non-serving cell are (1) MAC-CE decoding or DCI processing time, (2) Time acquisition delay if target TCI was not in active TCI list monitored by UE, (3) Time for RX beam acquisition if target TCI state is unknown, (4) Time for Active BWP switch.
Proposal #11: Discuss and define interruption requirements for TCI state switch to non-serving cell. 
Proposal #12: Introduce TCI state switch to non-serving cell in new requirements for unified TCI framework.

	R4-2118019
	Intel
	Proposal 1: For unified TCI, MAC-CE and DCI based TCI state switch delay needs to be defined.
Observation 1: For separate TCI mode, TCI state switch delay for DL and UL needs to be defined separately.
Observation 2: If a single delay requirement is defined for joint TCI mode, it will be based on the longer delay requirement between DL/UL TCI state switch. It’s hard to decide whether DL or UL TCI state switch delay is longer.
Observation 3: The DL/UL TCI state switch delay in joint mode are the same as those in separate TCI case.
Proposal 2: Define delay requirement for DL/UL TCI state switch respectively, which can apply for both separate TCI and joint TCI mode.
Observation 4: legacy MAC-CE based TCI activation timeline will be re-used and no enhancement will be further studied in RAN1.
Proposal 3: For DL TCI state switch, legacy MAC CE based TCI state switching delay requirement can be re-used.
Proposal 4: For UL TCI state switch, the legacy MAC CE based and DCI based uplink spatial info switch delay requirement will be used as the baseline.
Observation 5: On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
Observation 6: On path-loss measurement for Rel.17 unified TCI framework, The UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state.
Proposal 5: For Rel-17 TCI switching delay, the delay time caused by PL-RS will be reduced, compared with legacy requirement in uplink spatial info switch.
Observation 7: Definition of beam alignment or misalignment between PL-RS and spatial relation RS in the UL or joint TCI state is considered in RAN1.
Proposal 6: Define UL TCI state switch delay requirement for beam alignment case firstly. Further discuss if delay requirement for beam misalignment is needed.
Moderator notes: below proposals in R4-2118020 are related to TCI switching delay requirements discussion
Proposal 12: MAC-CE and DCI based unified TCI state switch delay requirement will be defined for NSC NSC(non-serving cell) TCI state switch in RAN4.
Proposal 13: For NSC (non-serving cell)  unified TCI state switch delay, delay requirement will be defined for DL TCI and UL TCI respectively, similarly with the case for unified TCI state switch delay in serving cell.
Proposal 14: For Inter-cell TCI state switch delay, impact of SSB associated with different PCI needs to be considered. 


	R4-2118099
	MediaTek
	Proposal 1: To define the delay requirement for MAC-CE based and DCI based unified TCI state switch in TS 38.133, i.e., not to define delay requirement for the RRC based.
Proposal 2: For DCI based unified TCI state switch, define the delay requirement Y, which was agreed in RAN1 for joint and separate TCI state switch in TS 38.133.
Proposal 3: For MAC-CE based separate TCI state switch, if only DL TCI state or UL TCI state is switched, the TCI switch delay requirement can reuse R15/R16 TCI state or spatial relation requirement.
Proposal 4: For MAC-CE based separate TCI state switch, if DL and UL TCI state are switched simultaneously, the TCI states for DL/UL beam can be applied separately and the delay requirement can reuse R15/R16 TCI state switch and spatial relation switch requirement.
Proposal 5: For MAC-CE based joint TCI state switch, the TCI states for DL/UL beam can be applied separately and the delay requirement can reuse R15/R16 TCI state switch and spatial relation switch requirement.
Observation 1: In R16, for pathloss RS, the delay requirement is defined only when PL-RS is known.
Proposal 6: For PL-RS update under R17 unified TCI framework, to define the switch delay requirement only when the target PL-RS is known.
Proposal 7: The delay requirement of PL-RS switch under R17 unified TCI framework can reuse the R16 PL-RS switch delay requirement.
Proposal 8: For R17 unified TCI state, the maximum number of RS in UL TCI chain is four.
Proposal 9: RAN4 should update the QCL definition for PUCCH and PUSCH in applicability of requirements. The updated QCL definition for UL TCI state can be "DMRS of PUCCH or PUSCH is QCLed with the reference signal in its active TCI state and any other reference signal that is QCLed, based on above criteria, with the reference signal in the active TCI state"

	R4-2118119
	CMCC
	Proposal 1: the existing TCI switching delay requirements can be reused to define the delay requirements for separate unified DL DCI.
Proposal 2: even though the Rel-15/Rel-16 TCI state switching delay requirements are reused, the ending point of the requirements need to be updated for separate unified TCI for DL.
Observation 1: in existing TCI state switching requirements, the ending point of delay requirements for different command type are dedicated for the specific DL channel. For example, for MAC-CE based TCI, the ending point is that UE shall be able to receive PDCCH with target TCI state, while for DCI based TCI, the ending point is that UE shall be able to receive PDSCH with target TCI state.

	R4-2118258
	vivo
	Proposal 1  Regarding the separate TCI state specified in R17, RAN4 further specify requirements for MAC-CE/RRC based TCI state-pair indication and MAC-CE based TCI state-pair list update, considering such one TCI state-pair containing 1 DL TCI and 1 UL TCI.
Proposal 2  For UL TCI in the separate TCI, R17 requirements are only specified for the case when DL RS is considered as the source RS.
Proposal 3  Regarding joint TCI specified in R17, RAN4 further specify requirements for MAC-CE/RRC based TCI state indication and MAC-CE based TCI state list update.
Observation 1  No consensus in RAN1 to support dynamic switching between joint TCI and separate TCI in R17.
Proposal 4  Regarding common TCI state for CA, RAN4 further discuss and specify requirements for the case when QCL-D or UL TX filter is determined by a source RS in another CC.
Proposal 5  Specify RRM requirements for the case that UE only supports PL-RS update under beam alignment condition.


	R4-2118756
	Ericsson
	Proposal 1: RRC based TCI state switch is not possible under Rel-17 unified TCI state switch framework.
Proposal 2: Rel-17 unified TCI state requirement design to start with number cell ids that are configured in TCI state to be 1 till the UE feature discussion concludes.
Proposal 3: RAN4 to agree that when a DCI based TCI state switch command is received at slot n, it should be able to receive on new beam at n + application time. Where application time is UE capability.
Proposal 4: For CA cross-carrier scheduling, RAN4 to agree that, when a DCI based TCI state switch command is received at slot n, it should be able to receive on new beam at n + application time. Where application time is UE capability, and the slot and application are based on the carrier with smallest SCS.
Proposal 5: Rel-16 MAC-CE based TCI state switching requirements to be reused for unified joint TCI state switching based on MAC-CE. 
Proposal 6: RAN4 to agree that when a DCI based TCI state switch command is received at slot n, it should be able to receive on new beam at n + application time. Where application time is UE capability.
Proposal 7: For CA cross-carrier scheduling, RAN4 to agree that, when a DCI based TCI state switch command is received at slot n, it should be able to receive on new beam at n + application time. Where application time is UE capability, and the slot and application are based on the carrier with smallest SCS.
Proposal 8: Rel-16 MAC-CE based TCI state switching requirements to be reused for unified separate TCI state switching based on MAC-CE. 
Proposal 9: Separate TCI state switching requirements for DL can re-use the Rel-16 DL TCI state switching requirements.
Proposal 10: Separate TCI state switching requirements for UL can re-use the Rel-16 UL spatial relation switch requirements.
Proposal 11: Requirements for PL-RS update under TCI framework shall use the UL TCI state switch requirements. 

	R4-2118838
	Huawei, Hisilicon
	Observation 1: In R15/R16, the TCI state/spatial relation switching delay requirements are defined separately for different signaling types.
Proposal 1: For Rel-17 unified TCI, it is suggested to define TCI switching delay requirements separately for MAC-CE based indication and DCI based indication.
Proposal 2: For Rel-17 unified TCI, whether to define TCI switching delay requirements for RRC based indication needs RAN1’s inputs on TCI state pool configuration.
Proposal 3: For MAC-CE or DCI based TCI indication in Rel-17, RAN4 shall study the following aspects:
· Whether to further define TCI switching delay requirements separately for different TCI field types.
· Whether to further define TCI switching delay requirements separately for DL and UL when the TCI field represents a joint DL/UL TCI state or a pair of DL TCI state and UL TCI state.
Proposal 4: The existing pathloss-RS switching delay requirements in R16 can be reused for Rel-17 unified TCI framework.

	R4-2119012
	Nokia, Nokia Shanghai Bell
	Observation 1 : Rel-17 feMIMO supports inter cell BM and inter cell mTRP with one or multiple (M>=1, N >=1) ‘joint / separate’ TCIs’ for DL and UL
Observation 2 : Unified TCI feature is the framework in Rel-17, however in physical layer, actual TCI switching is executed as DL TCI switching or UL TCI switching under Rel-17 unified TCI framework.  
Proposal 1 : Study on DL TCI switching and UL TCI switching requirements to commonly support unified/joint/separate TCI framework. 
Proposal 2 : For inter-cell mTRP, UE assumes multiple DCI based switching for mTRP. RAN4 reviews TCI switching impact due to multiple joint / separate TCIs’ for DL and UL.
          Option 1 : multiple TCI switching is assumed to be independent, hence a single TCI requirement is applied independently. 
          Option 2 : multiple TCI switching is assumed to be dependent, and new requirements are considered for multiple TCI switching.
Observation 3 : Non-serving cell existence and cell configuration is always known to a UE for TCI switching. 
Proposal 3 : If non-serving cell is known by pre-configuration, RAN4 reviews if TCI switching delay requirement for the serving cell is applicable to TCI switching to non-serving cell. 
Proposal 4 : RAN4 studies to specify on conditions of “identified non-serving cell(s)” status for TCI state switching to the non-serving cell(s)
· A baseline assumption is if a UE is configured of “non-serving cell” element and/or if a UE can perform cell detection successfully (i.e. decoding PBCH) of the non-serving cell.
· Other conditions can also be considered such as L3 -RSRP, quality of signal, RLM and QCL relation.
Proposal 5 : Add non-serving cell to known conditions for DL TCI state (in TS38.133 8.10.2.)
· TCI state is associated with a serving cell or cell(s) with PCI(s) different from the serving cell configured for L1-RSRP reporting

Proposal 6 : Add non-serving cell to known conditions for UL spatial relation (in TS38.133 8.12.2.)
· TCI state is associated with a serving cell or cell(s) with PCI(s) different from the serving cell configured for L1-RSRP reporting

	R4-2119094
	Samsung
	Proposal 1: To follow the existing specification structure to introduce the requirements for unified TCI for downlink, uplink and path-loss measurement switching delay in the separate sections. 
Proposal 2: It is suggested to apply known condition in current specification (8.10.2 for downlink and 8.12.2 for uplink) for both serving cell and non-serving cell TCI switch delay requirements. 
Proposal 3: RAN4 shall discuss whether the existing TCI switch delay and spatial relation switch delay can be applied for intra-frequency non-serving cell downlink TCI and uplink TCI switch delay first 
Proposal 4: It is suggested to apply known condition in current specification (8.14.2 for PL-RS) for PL-RS TCI switch delay requirements. 
Proposal 5: RAN4 shall specify the PL-RS switch delay for unified TCI based on the signalling type



Open issues summary
Companies have provided some general understandings/assumptions for unified TCI framework based on the latest agreements in RAN1. Based on these general understanding, companies have provided the proposals on specifying the switching delay requirements for downlink TCI switching, uplink TCI switching and PL-RS switching. Therefore, in this e-mail thread, moderator suggest to have separate discussion on the general understanding for unified TCI framework and the TCI switching delay requirements for each cases
Sub-topic 1-1: Common understanding on unified TCI 
Can these proposals be agreed as common understanding for specifying the switching delay requirements for unified TCI  
· Proposals
· Proposal 1: Only specify the MAC-CE and DCI based TCI switching delay requirements in Rel-17 (Apple, Intel, MediaTek, Ericsson) 
· Proposal 2: Define delay requirement for DL/UL TCI state switch respectively (Intel, MediaTek, Nokia, Samsung)
· Proposal 3: Specify the TCI switching delay requirements for both serving cell and non-serving cell (Nokia, Samsung, vivo)
· Proposal 4: Define UL TCI state switching delay requirements when target TCI is DL-RS (Apple, vivo)
· Proposal 5: Define pathloss RS switch delay requirement for beam alignment case firstly. (Intel, vivo: only for beam alignment case) 
· Proposal 6: For multiple DCI based switching, RAN4 has to decide whether the multiple TCI switching is assumed as independent or dependent (Nokia) 
· Proposal 7: Regarding common TCI state for CA, RAN4 further discuss and specify requirements for the case when QCL-D or UL TX filter is determined by a source RS in another CC (vivo)
· Proposal 8: For PL-RS update under R17 unified TCI framework, to define the switch delay requirement only when the target PL-RS is known.
· Proposal 9: For R17 unified TCI state, the maximum number of RS in UL TCI chain is four.(MediaTek) 
· Proposal 10: For known TCI, target TCI in active TCI state list,  PL-RS maintained (Apple)
Moderator Note: Other new proposal(s) can be proposed for e-mail discussions in the initial round 
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
Sub-topic 1-2 Known condition for TCI switching delay requirements
In existing RAN4 specification, know and unknow condition of serving cell TCI state, uplink spatial relation and PL-RS have been specified, i.e., 
	The 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 TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	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 TCI state before the TCI state switch command
-	The TCI state remains detectable during the TCI state switching period
[bookmark: _Hlk18067072]-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.



	The spatial relation associated to DL RS is known if the following conditions are met:
-	During the period from the last transmission of the DL RS resource used for the L1-RSRP measurement reporting for the target spatial relation to the completion of active spatial relation, where the DL RS resource for L1-RSRP measurement is the DL RS in target spatial relation or QCLed to the target spatial relation with QCL type-D.
-	Spatial relation switch command is received within 1280 ms upon the last transmission of the DL RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target spatial relation before the spatial relation switch command
-	The DL RS configured in spatial relation remains detectable during the spatial relation switching period
-	SNR of the DL RS configured in spatial relation ≥ -3dB
-	The SSB associated with the spatial relation remain detectable during the spatial relation switching period
-	SNR of the SSB associated with the spatial relation ≥ -3dB
Otherwise, the spatial relation is unknown.



	The pathloss reference signal is known if the following conditions are met during the period between the last transmission of the RS resource used for L1-RSRP measurement reporting and the completion of pathloss reference signal switch, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal 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 pathloss reference signal before the pathloss reference signal switch command
-	The target pathloss reference signal remains detectable during the pathloss reference signal switching period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the pathloss reference signal switching period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.



In Rel-17 FeMIMO, it is moderator observation that serveral companies are proposing to reuse such know/unknown condition for unified TCI (Huawei, Nokia, Samsung) and also extend such condition to non-serving cells (Nokia, Samsung). Therefore, moderator suggest to collect the comments for such understanding, i.e., 
Can the existing know/unknown conditions be applied for Rel-17 DL TCI switching, UL TCI switching and PL-RS switching for serving cell and non-serving cell respectively. 
· Proposals
· Option 1: Yes 
· Option 2: No
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

Sub-topic 1-3 Delay requirements for DCI based TCI switching 
It is moderator observation that most of companies are proposing to specify the DCI based TCI swithcing requirements following the RAN1 agreements, i.e., 
	Agreement in RAN1 #106e
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the first slot to apply the indicated TCI is at least Y symbols after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication.
· Note: The Y symbols are configured by the gNB based on UE capability, which is also reported in units of symbols.
· FFS whether Y is configured per BWP , per CC or per band or per SCS , or independent of BWP/CC/SCS
· Note: Previous agreement in RAN1#104b-e that remaining unused DCI fields and codepoints are reserved in R17 are not to be reverted



		Agreement in RAN1 #106bis
On Rel-17 DCI-based beam indication, regarding application time of the beam indication for CA, the first slot and the Y symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. 
· For Rel-17 MAC-CE based beam indication (when only a single TCI codepoint is activated) and activation, it follows the Rel-16 application timeline of MAC-CE activation
· How to capture this in the specifications is up to the editors
Conclusion
Discussion on advanced beam refinement/tracking (“issue 6”) is suspended for the remaining of Rel-17 NR_FeMIMO multi-beam enhancement (due to lack of time).






Based on the companies’ input, moderator suggest to further disucss whether to consider the delay time for sending ACK for DCI carrying TCI switching. 
Define DCI based DL and UL TCI state switching delay as 
· Proposals
· Option 1: TACK +Y (Apple)
· Option 2: Y symbols (MediaTek, Ericsson)
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

Sub-topic 1-4 Delay requirements for MAC-CE based DL TCI switching 
For MAC-CE based DL TCI switching, moderator suggest to further discuss whether to reuse the existing MAC-CE based DL TCI switching delay requirements for Rel-17 
Define MAC-CE based DL TCI state switching delay as 
· Proposals
· Option 1 
Known condition：  THARQ + 3ms + max{TOk*(Tfirst-SSB + TSSB-proc) , NM*( Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)}
Unkonwn condition: THARQ + 3ms + TL1-RSRP +max{TOuk*(Tfirst-SSB+ TSSB-proc) , (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)} (Apple):
· Option 2: Reuse the existing MAC-CE based delay requirements (Intel, MediaTek, CMCC, Ericsson, Samsung, Nokia) 
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
Sub-topic 1-5 Delay requirements for MAC-CE based UL TCI switching 
For MAC-CE based DL TCI switching, moderator suggest to further discuss whether to reuse the existing MAC-CE based DL TCI switching delay requirements for Rel-17 
Define MAC-CE based UL TCI state switching delay as 
· Proposals
· Option 1: 
Known condition：  THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
Unkonwn condition: THARQ + 3ms + TL1-RSRP + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) (Apple) 
· Option 2: Reuse the existing MAC-CE based uplink spatial relation switching delay requirements (Intel, MediaTek, CMCC, Ericsson, Samsung, Nokia)
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

Sub-topic 1-6 Delay requirements for PL-RS switching 
Define PL-RS switching delay as 
· Proposals
· Option 1: Requirements for PL-RS update under TCI framework shall use the UL TCI state switch requirements.
· Option 2: Others
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	MediaTekxxx
	Sub topic 1-1 Common understanding
Support proposal 1, 2, 3, 4, 5, 8, 9.
For proposal 1, because delay for RRC based TCI state switch is too long and make this not useful, only to define the requirement for MAC-CE based and DCI based is suggested.
For proposal 2, to make the requirement clear, separate requirement is suggested.
For proposal 3, to avoid the beam failure on non-serving cell, the TCI state switch requirement for non-serving cell is needed. One question for clarification, the TCI state switch mentioned for non-serving here is based on R17 unified TCI state switch or R15/R16 TCI state switch?
For proposal 4, support DL-RS rather than SRS. In current TS 38.133, the spatial relation is defined only when beamCorrespondenceWithoutUL-BeamSweeping is set to 1, i.e., no beam sweeping.
For proposal 5, RAN4 can further study the case of beam mis-alignment.
For proposal 6, it seems complicated. RAN4 can discuss it when single TCI is completed.
For proposal 7, there is no TCI state switch for CA case in TS 38.133 but we are open to further discuss.
For proposal 8, agreed. In current specification, only known PL-RS switch delay requirement is defined.
For proposal 9, suggest the number of RS in DL TCI chain can be reused for UL. But we are fine to discuss this proposal after there is a conclusion in sub-topic 3-2, i.e., whether to update the QCL definition in TS 38.133.
For proposal 10, more discussion is needed for MAC CE based which is not in RAN1 agreement. For the PL-RS, in our understanding it is possible that the target PL-RS is non-maintain. But we are open to discuss it.

Sub topic 1-2 Know condition
Support option 1. 
To us, the known/unknown condition is no essential difference between R15/R16 and R17 TCI state switch.
Sub topic 1-3 DCI based TCI switching delay 
Support Option 1. The time period of the acknowledgment should be considered in TS 38.133 to align RAN1’s agreement. 
Sub topic 1-4 MAC-CE based DL TCI switching delay 
One question for clarification, the discussion in this sub-topic is for joint TCI state or separate TCI state switch? To our understanding, PL-RS should be not considered for separate DL TCI state switch.
· if the case is joint TCI state
· Support option 1. The extra delay is needed due to non-maintain PL-RS.
· if the case is separate TCI state
· More discussion is needed.
Sub topic 1-5 MAC-CE based UL TCI switching delay 
Support option 1 for both joint and separate TCI state switch. The extra delay is needed due to non-maintain PL-RS.

Sub topic 1-6 PL-RS switching delay 
This sub-topic seems depends on the conclusion in sub-topic 1-5.
The delay requirement for UL TCI state switch should base on 5 samples. According to the following TS 38.133 requirement, the number of the measurement samples for spatial relation switch and non-maintain PL-RS switch are one and five, respectively. 
	8.12.3	MAC-CE based spatial relation switch delay
the UE shall be able to transmit PUCCH or semi-persistent SRS with the target UL spatial relation in the slot n+ THARQ + + TL1-RSRP+1 when beamCorrespondenceWithoutUL-BeamSweeping is set to 1.
-	T L1-RSRP is the time for Rx beam refinement in FR2, defined as
-	TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, 
-	with the assumption of M=1
-	with TReport = 0
-	TL1-RSRP_Measurement_Period_CSI-RS for CSI-RS as specified in clause 9.5.4.2
-	configured with higher layer parameter repetition set to ON 
-	with the assumption of M=1 for periodic CSI-RS
-	for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
-	with TReport = 0
8.14.3	MAC-CE based pathloss reference signal switch delay
UE shall be able to apply the target pathloss reference signal of the serving cell on which pathloss reference signal switch occurs no later than the slot n + + + NM*.  The UE shall be able to apply old pathloss reference signals until the slot n + + .


 Sub topic 1-1 Common understanding
TBA
Sub topic 1-2 Know condition
TBA
Sub topic 1-3 DCI based TCI switching delay 
TBA
Sub topic 1-4 MAC-CE based DL TCI switching delay 
TBA
Sub topic 1-5 MAC-CE based UL TCI switching delay 
TBA
Sub topic 1-6 PL-RS switching delay 
TBA

	Intel
	Sub topic 1-1 Common understanding
Proposal 1: Support.
Proposal 2: Support.
Proposal 3: Support.
@MTK: In our proposal, non-serving cell TCI state switch delay is the inter-cell beam indication delay. As agreed in RAN1, for inter-cell BM, Rel-17 unified TCI state will be used.
	Answer 1: Rel17 Inter-cell BM and inter-cell mTRP have common points but they are not entirely the same. The common and different points are as follows: they both use the same beam measurement/reporting mechanisms but they have different TCI signaling framework (beam indication) as inter-cell BM is based on Rel17 unified TCI while inter-cell mTRP is based on Rel15/16 TCI framework. For inter-cell BM, UE assumes that the UE-dedicated channels/RSs can be switched to a TRP with different PCI according to DCI/MAC-CE based unified TCI update; for inter-cell mTRP, UE assumes mDCI-mTRPbased multi-PDSCH reception.




Proposal 4: Will it be the source RS in the target TCI is DL-RS? If it is, we support option 4.
Proposal 5: Support.
Proposal 6: Needs further discussion. Shall we consider multiple DCI based switching?
Proposal 7: Needs further discussion. 
Proposal 8: Generally fine. However, it may need more clarification about what’s the PL-RS switch command in the known condition. In current 38.133, the known condition for PL-RS is as follows:
-	Pathloss reference signal switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-…….
For Rel-16, PL-RS activation is in a separate MAC CE command different from UL spatial info switch. Since in Rel-17, RL-RS is included in TCI state or associated with TCI state. Needs to discuss what’s the PL-RS switch command. Will it be a separate MAC CE Command as before? Or will it be switched inside the TCI state switch simultaneously?
Proposal 9: Fine.
Proposal 10: Needs more clarification about the proposal. Did it mean that for known TCI state, we need to consider two cases: whether target TCI is in active TCI state list, and whether PL-RS is maintained or not. In that case, we are fine with the proposal.
Sub topic 1-2 Know condition
For DL TCI switching, UL TCI switching, support option 1.
For PL-RS switching, as comment in proposal 8 in sub topic 1-1. It may need more clarification about what’s the PL-RS switch command in the known condition.
Sub topic 1-3 DCI based TCI switching delay 
Suggest to hold on. Since previously, sometimes we will refer to RAN1’ spec for the delay for DCI based case. We can check if extra time is needed based on the requirement in RAN1’s spec.
Sub topic 1-4 MAC-CE based DL TCI switching delay 
We support proposal 2 in sub-topic 1-1: Define delay requirement for DL/UL TCI state switch respectively. Don’t need to define a total delay requirement for DL and UL. 
As pointed in our paper, it’s hard to decided which one is longer. For DL-TCI state switch, extra DL timing tracking may need. For UL-TCI state switch, whether PL-RS is maintained will introduce extra delay. For DL and UL, the ending point can be similar with legacy, which is easy to be tested separately. 
Sub topic 1-5 MAC-CE based UL TCI switching delay 
In general, prefer option 2. However, whether the known condition for PL-RS can be re-used is FFS.  
Sub topic 1-6 PL-RS switching delay
Option 2. We think the legacy PL-RS delay requirement may be re-used. If the PL-RS is not maintained by the UE, extra delay may be extended. 

	Ericsson
	Sub-topic 1-1: Common understanding on unified TCI 
Proposal 1: Support 
Proposal 2: RAN4 need to define delay requirement for DL/UL TCI state switch respectively for both joint and separate TCI state switching mechanism. I think this is the intention behind proposal. If it is the intention, we support. 
Proposal 3: We agree to support this. However, we have different understanding on support of unified TCI state indication and/or legacy indication. We understand that for inter-cell mTRP (NC-JT), legacy framework is used. For inter-cell beam management, unified framework is used. As per our understanding non-serving cell can be operated in both, hence both mechanism is applicable. Hence unified and legacy TCI state switching delay requirements needs to be define for non-serving cell TCI state switch. Of course, we may reuse legacy requirements. 
Proposal 4: We are fine with the proposal. Define UL TCI state switching delay requirements when target TCI is DL-RS (Apple, vivo)
Proposal 5: We tend to agree with the proposal. May be for better understanding, can proponents please clarify what is complexity if this is not assumed.   
Proposal 6: Is the intention here simultaneous TCI state switching? 
Proposal 7: Our understanding is RAN1 supports this for intra-band CA case. May be question for proponents/group. Do we need to consider intra-band contiguous CA only or intra-band non-contiguous CA too? 
Proposal 8: Ok with the proposal. 
Proposal 9: Needs further discussion.   
Proposal 10: Proposal is not clear for us. Does it mean NM=0; if yes, we agree with the proposal. Can proponents please clarify.

Subtopic 1-2: Known condition
Similar view as MTK. Agree with option 1.

Subtopic 1-3: DCI based TCI switching delay 
We propose to discuss this separately for joint and separate TCI state switching.
Option 1 is fine from RAN1 agreement “On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the first slot to apply the indicated TCI is at least Y symbols after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication” 
We should consider cross-carrier switching too in this case.

Subtopic 1-4: MAC-CE based DL TCI switching delay 
We propose to discuss this separately for joint and separate TCI state switching. And for both cases we feel legacy requirements can be re-used. 

Subtopic 1-5: MAC-CE based UL TCI switching delay 
We propose to discuss this separately for joint and separate TCI state switching. And for both cases we feel legacy requirements can be re-used. 

Subtopic 1-6: PL-RS switching delay
Option 1 as described in our paper.

	Huawei
	Sub topic 1-1 Common understanding
P1: we can agree to define MAC-CE based and DCI based TCI switching delay requirements in Rel-17.
P2: we are fine with define delay requirement for DL and UL TCI state switching respectively. The DL TCI state switching can be indicated by a DL TCI or a joint TCI or a pair of separate DL/UL TCI. The UL TCI state switching can be indicated by a DL TCI or a joint TCI or a pair of separate DL/UL TCI.
P3: the TCI state switching refers to the QCL-D or UL TX filter change of serving cell. The TCI switching delay requirements are applied when the DL/UL TCI of serving cell is changed. But the source RS in the target TCI could be QCLed to a SSB with different PCI. 
P5: we are fine with this proposal, which aligns with RAN1 agreements.
P6: for Rel-17 unified TCI, there is no consensus in RAN1 in supporting additional (M,N) values other than (M,N)=(1,1). Hence, we suggest to focus on the single TCI switching case.
P8: in RAN1, it agreed that the total number of maintained PL-RSs per CC is no more than 4, which is same as in Rel-16
P9: we agree with this proposal, to keep the same maximum number of RS in a TCI chain.
P10: the PL-RS included in or associated with a UL/joint TCI state in the active TCI list can be assumed to be maintained by the UE. If the PL-RS is activated by the beam indication DCI, then the PL-RS switching delay can equal to DCI based UL TCI state switching delay.
Sub topic 1-2 Know condition
We can agree that the existing known conditions in Rel-16 can be applied for Rel-17 DL/UL TCI state switching and PL-RS switching on serving cell. And the associated SSB with the target TCI or the target pathloss RS can be same PCI or different PCI with serving cell. 
Sub topic 1-3 DCI based TCI switching delay 
It depends on how to define the first slot “n”.
If the first slot “n” is defined as the slot where the UE receives the PDSCH carrying the beam indication DCI, then DCI based TCI switching delay can be defined as TACK + Y symbols (option 1).
If the first slot “n” is defined as the slot where the UE would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH carrying the beam indication DCI, then DCI based TCI switching delay can be defined as Y symbols (option 2).
Sub topic 1-4 MAC-CE based DL TCI switching delay 
We suggest to reuse the existing MAC-CE based TCI state switching delay requirements.
Sub topic 1-5 MAC-CE based UL TCI switching delay 
We suggest to reuse the existing MAC-CE based uplink spatial relation switching delay requirements.
Sub topic 1-6 PL-RS switching delay 
We suggest to reuse the existing MAC-CE based PL-RS switching delay requirements. RAN4 needs to study whether to introduce DCI based PL-RS switching delay requirements. If yes, , and the DCI-based UL TCI state switching delay requirements can be reused since the PL-RS activated by DCI is assumed to be maintained.

	Nokia
	Sub topic 1-1 Common understanding
P1: Support
P2: Support. 
P3: Support.
TS38.133 section 8.10 defines active TCI state switching delay on serving cell only. If P3 is agreeable, at least, a statement needs to be added to support non-serving cell. However, wording of “non-serving cell” is FFS (i.e. a cell with different PCI etc).
P4: We are fine to define UL TCI state switching delay requirements. Will it be the source RS in the target TCI is DL-RS? Although there is no consensus yet whether SRS can be used as the source RS for DL TCI, this condition “when target TCI is DL-RS” is essential?
P5: RAN4 already has ‘8.14.3 MAC-CE based pathloss reference signal switch delay’ requirement. Rel-17 additional discussion will be about conditions of PL-RS maintenance from unified TCI framework whether the source DL RS in the UL TCI and the DL RS configured as PL-RS are identical or not for ‘beam alignment’ and whether this is a RS from a non-serving cell. We see this needs RAN4 study.
P6 : Multiple DCI means here firstly (M,N)=(1,1) two DCIs for DL and UL respectively. We see some companies propose a pair of DL and UL separate TCI switching, that is identical to this case.
A point here is that a UE needs time to decode multiple DCIs for DL and UL. Assuming the DL and UL TCI switching are independent, then the requirement will be a sum of the DL and UL switching delay requirements. Assuming the DL and UL TCI switching are dependent, RAN4 needs to find what is the dependency between the switching.
P7. Need clarification. For common TCI state, a UE determines common spatial filter to channels of DL and UL. What does mean by “when QCL-D or UL TX filter is determined by a source RS in another CC”?
P8: This is a part of condition discussion, assuming to reuse the current PL-RS requirements. The target PL-RS is known (pre-configured) to support PL-RS from a non-serving cell. 
P9: This is regarding UL QCL update. Discuss first if UL QCL needs update.
P10 : Proposal is not clear for us. This is about conditions of PL-RS requirement applicability?

Sub topic 1-2 Know condition
Option-1. We agree to reuse the existing conditions. Plus, add conditions that the associated SSB with the target TCI or the target pathloss RS can be same PCI or different PCI with serving cell. 
Sub topic 1-3 DCI based TCI switching delay 
We agree to HW’s analysis. It needs more time to check the RAN1#106b agreements.
Sub topic 1-4 MAC-CE based DL TCI switching delay 
Option-2 : Reuse the existing MAC-CE based delay requirements 
Sub topic 1-5 MAC-CE based UL TCI switching delay 
Option-2 : Reuse the existing MAC-CE based uplink spatial relation switching delay requirements.
Sub topic 1-6 PL-RS switching delay 
Reuse the existing MAC-CE based PL-RS switching delay requirements. We don’t understand why it refers to UL TCI switching. Keep the separate requirements between PL-RS switching and UL TCI state switching. 

	CMCC
	Sub-topic 1-1: Common understanding on unified TCI
P1: Support
P2: One question for clarification, we would like to know “Define delay requirement for DL/UL TCI state switch respectively” is applied for the joint TCI case or the case of separate TCI for UL/DL or both?
P3: Support
P4: Support, but we also would like to know companies’ view on the case that the source RS in the target TCI is SRS.  
Sub-topic 1-4 Delay requirements for MAC-CE based DL TCI switching
For separate DL TCI, we support option 2. For joint TCI, we are open to discussion.
Sub-topic 1-5 Delay requirements for MAC-CE based UL TCI switching
For separate UL TCI, we support option 2. For joint TCI, we are open to discussion.

	Apple
	Sub-topic 1-1: Common understanding on unified TCI
Proposal 1: Agree
Proposal 2: Our proposal is to define requirements for joint TCI state switch and UL TCI state switch. For DL TCI state switch we already have requirements. For joint TCI state switch if the assumption is that UL and DL TCI state switch requirements apply, then in that case we have longer delay – DL + UL TCI switch. By defining joint TCI state switch delay, we can combine the common processing part like command decoding, L1-RSRP measurement in case of unknown TCI state.
Proposal 3: Agree
Proposal 4: Agree
Proposal 5: Our understanding is that the current PL-RS switching requirements from R16 are sufficient and nothing new needs to be introduced. The PL-RS beam alignment should be used when we define UL TCI state switch.
Proposal 6: We are not sure what multiple DCI based switching actually means. Could proponents please clarify?
Proposal 7: We would like some further clarification. Firstly, what CA cases are considered here. Is this something different in Rel-17, because from R15 for intra-band CA we have same RX beam assumption in FR2. 
 
Proposal 8: We don’t think we need to re-visit PL-RS switch requirements in R17. Our understanding is that PL-RS activation/measurement delay should be included in joint and UL TCI switch and we don’t want to preclude unknown case. In R16 we didn’t define requirements when PL-RS is unknown, but if UL TCI is unknown, then PL-RS is unknown (due to beam alignment assumption) wand we should define requirements for UL TCI unknown as well.
Proposal 9: We are fine to use this as a baseline, but would like to keep it open for discussion in case we see any reason to change it.
Proposal 10: We think our proposal was not correctly captured. Apologies for overlooking it. For DL TCI state switch we define requirements for DCI based switch only when target TCI is known and is in active TCI list. We proposed to have the same condition for joint and UL TCI switch triggered by DCI. It should be:
Proposal 10: For DCI based TCI switch (for joint or UL TCI) requirements are defined for known TCI, target TCI in active TCI list (for joint only) and PL-RS is maintained. 
Sub-topic 1-2 Known condition for TCI switching delay requirements
We support option 1. The existing conditions for known TCI, known spatial relation associated with DL-RS can be used in Rel-17.
Sub-topic 1-3 DCI based switch
Option 1. Define DCI based DL and UL TCI state switching delay as TACK +Y. We define the switching delay from when the command is received at the UE, starting form when PDCCH carrying DCI is received, hence based on RAN1’s agreements it should be TACK +Y. 
The exiting DCI based switching delay requirements for DL TCI should be updated for R17.
Sub-topic 1-4 MAC-CE based switch for DL TCI
For MAC-CE based switch for DL TCI, we don’t need to update the requirements and current requirements are sufficient. 
Our proposal on option 1 was for joint TCI state switch.
Known condition：  THARQ + 3ms + max{TOk*(Tfirst-SSB + TSSB-proc) , NM*( Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)}
Unkonwn condition: THARQ + 3ms + TL1-RSRP +max{TOuk*(Tfirst-SSB+ TSSB-proc) , (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)} 
We propose to capture the PL-RS activation and measurement time in the switching delay rather than referring to PL-RS activation requirements.
Also, in R16 we defined the PL-RS measurement time as 5 samples, but the delay is actually the time to first PL-RS + additional 4 samples, rather than 5 samples. Hence, we propose to capture it this way.
Sub-topic 1-5 MAC-CE based switch for UL TCI
We support option1. For UL TCI the switch also includes PL-RS switch and we propose to capture it explicitly in this requirement rather than refer to another requirements for PL-RS activation. In R16 we first defined UL spatial relation requirements without accounting for PL-RS switch for PUCCH in RRM Enh WI. In eMIMO WI we introduced PL-RS activation delay requirements. Later in RRM Enh WI, we updated the UL TCI state switch for PUCCH to refer to PL-RS switch. PL-RS switch is only defined for known PL-RS and we don’t want to have the limitation to only define UL TCI switch for known case.
For UL TCI state switch the following is proposed:
Known condition：  THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
Unkonwn condition: THARQ + 3ms + TL1-RSRP + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)

Sub-topic 1-6 Delay requirements for PL-RS switching
Our understanding is that the PL-RS switching delay requirements don’t need to be updated in R17. There is no enhancement to PL-RS switching/ activation. 

	Samsung
	Sub-topic 1-1: Common understanding on unified TCI
Proposal 1: Agreeable to us. MAC-CE based and DCI based scheme would be more suitable in context of Rel-17 TCI switching.
Proposal 2: Support. Follow the current spec, it is more clear to define the DL and UL TCI switching requirement respectively.
Proposal 3: Support. Considering the NSC L1 measurement in Rel-17, it is necessary to define the TCI switching delay requirements for NSC. RAN4 may discuss on defining NSC requirement under only unified TCI, or for legacy TCI also.
Proposal 4: We are fine with this proposal. We wonder the intention is defining the requirement for separate UL TCI switching or unified TCI.
Proposal 5: We are fine with this proposal.
Proposal 6: If multiple DCI here means (M,N)=(1,1), it is fine to study on the mutual impact on UL/DL TCI switching.
Proposal 7: If RAN1 supports this feature, we may further discuss on it.
Proposal 8: It is agreeable. Here RAN4 may need to consider the current PL-RS known condition for unified TCI framework.
Proposal 9: It seems fine but we may wait for UL QCL discussion.
Proposal 10: Need further clarification.
Sub-topic 1-2 Known condition for TCI switching delay requirements
Support option 1. We agree the existing known conditions in Rel-16 can be applied for Rel-17 DL/UL TCI state switching and PL-RS switching on serving cell. The associated SSB with the target TCI or the target pathloss RS can be same PCI or different PCI with serving cell.
Sub-topic 1-3 Delay requirements for DCI based TCI switching
For DCI based TCI switching we may need to wait for RAN1 conclusion as former release when we referred to RAN1 spec for DCI based case. Agree on Huawei’s analysis and if we are on the same page we could wait for RAN1 if any agreements.
Sub-topic 1-4 Delay requirements for MAC-CE based DL TCI switching
Support option 2. Reuse the current requirement for MAC-CE based DL TCI switching.
Sub-topic 1-5 Delay requirements for MAC-CE based UL TCI switching
Support option 2. Reuse the current requirement for MAC-CE based UL TCI switching.
Sub-topic 1-6 Delay requirements for PL-RS switching
We prefer to reuse the existing MAC-CE based PL-RS switching delay requirements. We are open to discuss this.

	vivo
	Sub-topic 1-1: Common understanding on unified TCI 
P1
OK, although it is not 100% clear from RAN1 conclusions whether RRC-based switching is still feasible.
P2
Not sure how to consider the case for joint TCI or separate UL and DL TCI indicated in one code-point. We believe the same DCI or MAC CE will be used for both UL and DL.
P3
Support.
P4
Support.
P5
Support. To clarify, our proposal is not ‘only for beam alignment case’. The beam alignment case may have higher priority.
P6
For the case of separate TCI, RAN1 agrees to use one codepoint to indicate 2 TCI switch, i.e. both DL and UL. We do not think 2 DCIs are needed but agrees to Nokia that RAN4 may need to discuss such case. 
P7
Support.
For Ericsson and Nokia, it is for the intra-band CA case, and we agree with Apple the Rx beam assumption and Tx spatial filter assumption would be the same as that in R15. However, for requirements for such new common TCI state switching in R17, RAN4 may need some further discussion on the impact to requirements, e.g., applicability, etc.
P8
Ok to the proposal
P9
OK to the proposal.
P10
OK to the proposal

Sub-topic 1-2 Known condition for TCI switching delay requirements
OK with the principle of option 1 but prefer no rush conclusion.
For example, as some companies have mentioned, the known condition for TCI from a cell with different PCI may needs further discussion.
Moreover, we are not sue whether the known condition need any update if RAN4 agrees to specify requirements for common TCI state switching in the background of intra-band CA.

Sub-topic 1-3 Delay requirements for DCI based TCI switching
Similar view as some other companies. We think FFS for this issue is better.

Sub-topic 1-4 Delay requirements for MAC-CE based DL TCI switching
For separate DL TCI option 2 is fine. For joint TCI we agree with Apple that FFS is needed.

Sub-topic 1-5 Delay requirements for MAC-CE based UL TCI switching
There is no final conclusion on the relation between UL TCI and PL-RS in RAN1/2. Prefer to leave it FFS.

Sub-topic 1-6 Delay requirements for PL-RS switching
Same comments as 1-5.

	Qualcomm
	Sub-topic 1-1:
Proposal 1: agree
Proposal 2: agree. Should be discussed whether we need also a requirement for the case when DL and UL TCI are switched at the same time but using the separate UL TCI.
Proposal 3: agree
Proposal 4: agree. as commented on proposal 2, we might need to consider the case when this switch happens simultaneously with another switch and the respective RSs are different.
Proposal 5: agree
Proposal 6: needs more discussion
Proposal 7: this needs more discussion. for intra-band CA, the CCs have to be QCL-ed in our understanding
Prpoosal 8: we agree. we assume this means there is no requirement for the case of unknown PL-RS
Proposal 9: we need further check on this.
Proposal 10: agree. this should be implicit in our view
Issue 1-2:
We support Option 1
Issue 1-3:
We support Option 1.
Issue 1-4:
Option 2 should be the baseline. we would to check whether anything new is needed
Issue 1-5:
Option 2. we would also like to understand what happens in the case that this switch happens at the same time with another switch for some DL TCI

	Moderator
	To facilitate the GTW discussion, there are some moderator observations as below: 
Sub topic 1-1: 
Largely support for the following proposals are observed. Also, some proposals require further clarifications and even wording improvement which can be done in GTW discussions. Moderator note has been added for further clarifications:  
· Proposal 1: Only specify the MAC-CE and DCI based TCI switching delay requirements in Rel-17 (Apple, Intel, MediaTek, Ericsson) 
· Proposal 2: Define delay requirement for DL/UL TCI state switch respectively (Intel, MediaTek, Nokia, Samsung)
Moderator note: This proposal can be further clarified as specifying DL/UL TCI switching requirements for both joint TCI and separate TCI. 
For joint TCI, if both DL and UL TCI are switched, Apple suggest to discuss how to specify the requirements in such case. In moderator understanding, ending point for DL TCI switching (receiving PDCCH with target TCI) and UL TCI switching (transmitting PUCCH or SRS  with target TCI are different. With that, agreeing on proposal 2 can also cover the joint TCI case. 
· Proposal 3: Specify the TCI switching delay requirements for both serving cell and non-serving cell (Nokia, Samsung, vivo)
Moderator note: The proposal can be further revised to clarify whether the TCI switching delay for non-serving cell shall be based on unified TCI framework or legacy TCI. 
“Non-serving cell” can be further revised as “different cell ID from serving cell” 
· Proposal 4: Define UL TCI state switching delay requirements when target TCI is DL-RS (Apple, vivo)
Moderator Note: Further clarify the understanding on SRS case. 
· Proposal 5: Define pathloss RS switch delay requirement for beam alignment case firstly. (Intel, vivo: only for beam alignment case) 
· Proposal 8: For PL-RS update under R17 unified TCI framework, to define the switch delay requirement only when the target PL-RS is known.
There are also below discussion points for other proposals 
· Proposal 6: For multiple DCI based switching, RAN4 has to decide whether the multiple TCI switching is assumed as independent or dependent (Nokia) 
Moderator note: No consensus in RAN1 on additioan (M, N) other than (1,1). It is questionable if RAN4 has to specify the multiple TCI case or only specify the requirements for single TCI 
· Proposal 7: Regarding common TCI state for CA, RAN4 further discuss and specify requirements for the case when QCL-D or UL TX filter is determined by a source RS in another CC (vivo)
Moderator note: No TCI switching delay requirements for CA has been specified in RAN4 yet. RAN4 has to discuss whether to specify the requirements for CA case for TCI switching firstly. If RAN4 agreed to introduce the requirements for CA, RAN4 shall further discuss whether to specify the requirements for intra-band continuous or intra-band non-continuous 
· Proposal 9: For R17 unified TCI state, the maximum number of RS in UL TCI chain is four.(MediaTek) 
Moderator note: UL QCL update has to be discussed first.
· Proposal 10: For known TCI, target TCI in active TCI state list,  PL-RS maintained (Apple)
Moderator note: Further discussion/clarification from proponents are needed 
Sub topic 1-2 
Moderator recommendation WF: option 1,i.e., 
The existing know/unknown conditions can be applied for Rel-17 DL TCI switching, UL TCI switching and PL-RS switching for serving cell and non-serving cell respectively

Sub topic 1-3
In general, companies agree to follow RAN1 agreements on DCI based TCI switching delay . The interpretation of “slot n” requires some discussions 
Moderator recommendation WF: Hold the decision in RAN4 until we see clear decision in RAN1
Sub topic 1-4 & 1-5 &1-6
Moderator recommendation WF: Continue e-mail discussion based on the consensus reached in GTW 



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	
	Sub topic 1-1
In GTW session, the following bullets have been agreed 
· Define the following requirements
· DCI and MAC-CE based TCI switching delay requirements
· DL/UL TCI switching requirements for both joint TCI and separate TCI.
· TCI switching delay requirements for the case when target TCI is associated with one of serving cell or non-serving cell (i.e., cell with different PCI)
· Define requirements at least for Rel-17 TCI state switching framework
· UL TCI state switching delay requirements when target TCI is associated with DL-RS
· Pathloss RS switch delay requirement for beam alignment case
On top of above agreements, it is moderator observation that it is worth to reach some common understanding how to specify the TCI switching requirements for joint TCI if both DL and UL TCI are updated in the joint TCI, i.e., 
· RAN4 will further discuss how to specify the TCI switching requirement for joint TCI if both UL and DL TCI are updated. 
For PL-RS switching delay, given GTW has agreed to specify the delay requirements for UL TCI, it is questionable if additional PL-RS switching delay shall be specified or not 
· RAN4 will further discuss whether to specify the additional PL-RS switching delay requirement 
For other proposals, moderator proposed to list these bullets as open issues for next RAN4 discussions, i.e., 
·  RAN4 will further discuss whether to specify the requirements for multiple TCI switching delay 
· RAN4 will further discuss whether to specify the requirements for common TCI switching delay for CA case
In the 2nd round, if companies can reach some consensus on whether to specify the above requirements, 
Sub topic 1-2 
Moderator recommendation WF: 
· The existing know/unknown conditions can be applied for joint TCI and separated TCI  for serving cell and non-serving cell respectively

Sub topic 1-3
In general, companies agree to follow RAN1 agreements on DCI based TCI switching delay . The interpretation of “slot n” requires some discussions 
Moderator recommendation WF:  
· RAN4 will further discuss DCI based TCI switching delay requirements in RAN4 based on the clear decision in RAN1
Sub topic 1-4 & 1-5 
Based majority view, moderator suggest to confirm to reuse the existing MAC-CE based TCI switching requirements at least for separate TCI. For joint TCI, further discussion is expected in 2nd round  
· To reuse the existing MAC-CE based TCI switching requirements for separate DL TCI
· To reuse the existing MAC-CE based uplink spatial relation switching requirements for separate UL TCI as starting point 
· RAN4 will further study whether to reuse the existing MACE-CE based TCI switching requirements for joint TCI
Sub-topic 1-6
 It is recognized PL-RS is included in the uplink TCI in Rel-17. Based on the agreements in GTW, if we agreed to specify the requirements for joint TCI and separated UL TCI. It is questionable if additional PL-RS switching delay shall be specified or it can be verified by uplink TCI switching delay requirements.
Overall, moderator suggest to discuss the WF by capturing the agreements in GTW as well as above open issues in the 2nd round. For above open issues, WF is supposed to capture the agreements if any based on the 2nd round discussion

	
	



Discussion on 2nd round (if applicable)
Companies are encouraged to provide the comments for WF in the 2nd round.  Separate e-mail thread “WF for unified TCI” is arranged. Detailed discussion can be found on reflector 


Topic #2: Inter-cell beam management 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117439
	Apple
	Proposal #1: RAN4 should discuss and define (1) Measurement period, (2) Measurement restriction and (3) Scheduling restriction for SSB based L1-RSRP measurements on neighbor cell.
Proposal #2: The L1-RSRP measurement requirements for non-serving cells are only applicable to SSB withing the active DL BWP of the UE. 
Observation #1: There is no agreement in RAN1 that the non-serving cell configured for L1-RSRP measurement is already identified and measured by the UE.
Proposal #3: Define known cell condition for non-serving cell configured for L1-RSRP measurements. 
Proposal #4: For unknown cell case, the measurement period is extended by the time needed for intra-frequency cell identification and measurement. 
Proposal #5: For non-serving cell L1-RSRP measurement:
Option 1: UE is configured with non-serving cell SSB periodicity as part of the CSI-ReportConfig 
Option 2: Define a new SMTC configuration for L1 measurement.
Proposal #6: Define SSB based L1-RSRP measurement period for neighbor cell similar to existing serving cell requirements. 
Proposal #7: Define Measurement restriction on SSB based L1-RSRP measurements for non-serving cell, if the SSB from non-serving cell is on the same OFDM symbol as SSB or CSI-RS from serving cell for other L1 measurements.
Proposal #8: Define scheduling availability for UE performing L1-RSRP measurement on neighbor cell. 


	R4-2118020
	Intel
	Observation 1: Beam measurement and reporting mechanism for inter-cell beam management and inter-cell mTRP are the same.
Observation 2: Inter-cell beam indication will use Rel-17 unified TCI framework.
Observation 3: Inter-cell beam management will have no impact on RRM measurements of serving or neighbour cells.
Observation 4: For inter-cell beam measurement, a new RRC signaling will be designed, at least PCI and SSB configuration of (non-serving cell) will be provided.
Observation 5: There is no configuration limitation about the SSB location for L1-RSRP, i.e. whether SSB is inside SMTC or not.
Proposal 1: For inter-cell beam measurement, there is no configuration limitation about the SSB location for L1-RSRP, i.e. whether SSB is inside SMTC or not.
Proposal 2: For inter-cell beam measurement, it will have no impact on L3 measurement, where L3 measurement includes both serving cell L3 measurement and NSC L3 measurements.
Proposal 3: For inter-cell L1-RSRP measurement, L1-RSRP will be applied when channel quality is relative good, thus side condition is defined as -3dB.
Proposal 4: For inter-cell L1-RSRP measurement, re-use legacy intra-frequency L1-RSRP measurement accuracy requirement.
Proposal 5: For inter-cell L1-RSRP measurement, single shot is considered as the baseline for defining measurement period and don’t consider timeRestrictionForChannelMeasurement. 
Proposal 6: For FR2, Only SSBs outside SMTC and MG can be used for NSC(non-serving cell) L1-RSRP measurement. NSC L1-RSRP measurement will be shared with RLM/BFD/L1-RSRP of serving cell. A sharing factor X is further introduced for P factor defined in legacy measurement period requirement, e.g. X*P.
Proposal 7: For FR2, when SMTC and SSB for NSC(non-serving cell) L1-RSRP are fully overlapped, no requirement for NSC L1-RSRP measurement is expected or clarify that performance degradation is expected.
Observation 6: TPSS/SSS_sync_intra can’t be re-used since PSS/SSS detection is not needed and SINR condition is different between L3 and L1 measurement. while cell search time is still needed, similar with Tsearch in HO.
Observation 7: TSSB_time_index_intra is still needed, but the value can’t be re-used as SINR condition is different between L3 and L1 beam measurement.
Proposal 8: All parameter in legacy intra-frequency measurement cell identification can’t be re-used, i.e. TPSS/SSS_sync_intra, T SSB_measurement_period_intra , TSSB_time_index_intra.
Proposal 9: The framework for inter-cell L1-RSRP measurement time is as follows:
TSSB_inter_L1RSRP_intra = (TSSB_search_inter_L1RSRP_intra + T SSB_inter_L1RSRP_meas_period_intra + TSSB_time_index_intra) ms
Where,
    TSSB_search_inter_L1RSRP_intra is cell search time.
   T SSB_inter_L1RSRP_meas_period_intra is inter-cell L1-RSRP measurement period.
   TSSB_time_index_intra is time to derive SSB index.
Proposal 10: For FR1 TDD and FR2 case, and in FR1 FDD where deriveSSB-IndexFromCell is enabled, TSSB_search_inter_L1RSRP_intra and TSSB_time_index_intra is 0.
Proposal 11: Similarly as HO,  Further discuss if a known condition can be introduced to reduce the cell search and SSB index acquiring time.


	R4-2118100
	MediaTek
	Observation 1: In RAN1, no consensus for the UE reception timing difference between serving cell and non-serving cell.
Proposal 1: For non-serving cell L1-RSRP measurement, UE does not need to meet the requirement if the timing offset between non-serving cell and serving cell is larger than a CP.
Proposal 2: UE is only required to measure L1-RSRP measurement with single FFT on both serving cell and non-serving cell simultaneously if measured RSs are received on the same OFDM symbol.
Proposal 3: UE is allowed to perform L1-RSRP measurement on non-serving cell within SMTC or outside SMTC as the same rule as R15 L1-RSRP measurement for serving cell.
Proposal 4: To take existing R15 L1-RSRP measurement delay requirement as baseline to define the delay requirement for non-serving cell.
Proposal 5: For the non-serving cell measurement impact on the SpCell’s L1-RSRP measurement, 
· In FR1, no impact. 
· In FR2, the same rule as R15/R
Proposal 6: To define the identification requirement for the non-serving cell.

	R4-2118259
	vivo
	Proposal 1  RAN4 to revise the previous agreements in 100e so that the term ‘non-serving cell’ is prevented.
Proposal 2  RAN4 to confirm that the RSs with a different PCI, on which L1-RSRP measurements are performed, are measurable, and the measurable condition defined for R15/R16 L1-RSRP measurement requirements can be re-used at least for FR1.
Proposal 3  RRM measurements on serving cell and neighbour cells are not impacted by L1-RSRP measurements on RSs with a PCI different from serving cell.
Proposal 4  For FR1, RAN4 to confirm whether to agree on the assumption that the timing difference between serving cell and the L1 measurement RS with a different PCI, is assumed to be less than CP in R17 feMIMO.
Observation 1  For FR1, if SSB-based L1 measurements are performed within SMTC, scheduling/ measurement restrictions defined for L3 measurements can be re-used.
Observation 2  For FR1, if UE supports simultaneousRxDataSSB-DiffNumerology, scheduling restrictions for L1 measurement is not needed when SSB-based L1 measurements of a cell with different PCI are performed outside SMTC. 
Observation 3  For FR1, if UE does not support simultaneousRxDataSSB-DiffNumerology, RAN4 needs to further discuss how many symbols need to be restricted from scheduling, when SSB-based L1 measurements of a cell with different PCI are performed outside SMTC.
Observation 3  For FR1, if UE does not support simultaneousRxDataSSB-DiffNumerology, RAN4 needs to further discuss how many symbols need to be restricted from scheduling, when SSB-based L1 measurements of a cell with different PCI are performed outside SMTC.
Observation 4  For FR1, no matter simultaneousRxDataSSB-DiffNumerology is configured or not, RAN4 needs to consider the performance impact when SSB-based L1 measurements of a cell with different PCI are performed outside SMTC.
Observation 5  For FR1, no matter simultaneousRxDataSSB-DiffNumerology is configured or not, RAN4 needs to consider whether L1 measurements of a cell with different PCI performed outside SMTC can be performed simultaneously with serving cell L1 measurements, while the serving cell L1 measurements are not impacted.
Observation 6  For FR2, L3 measurements cannot be re-used no matter whether L1 measurements are conducted within SMTC or not.
Observation 7  For FR2, there are differences between UE behaviours for serving cell L1 measurement and that for L1 measurements of a cell with different PCI, including the QCL assumption, measurable condition, etc.
Proposal 5  For the discussion on UE behaviour assumptions for L1 measurements of a cell with different PCI, FR1 and FR2 are discussed separately.
Proposal 6  For FR1, a baseline UE behaviour is that UE measures L1-RSRP of the cell with a different PCI within SMTC, and whether UE supports measurements of L1-RSRP of the cell with a different PCI outside SMTC is a capability.
Proposal 7  For FR1, RAN4 to further discuss the following issues regarding UE behaviour assumptions for L1 measurements a cell with different PCI, if it is performed outside SMTC:
· How many symbols are needed for scheduling restrictions, considering different UE capability on simultaneousRxDataSSB-DiffNumerology.
· Whether L1 measurements of a cell with different PCI performed outside SMTC can be performed simultaneously with serving cell L1 measurements, while the serving cell L1 measurements are not impacted.
Proposal 8  For FR2, RAN4 needs to firstly identify the differences between the UE behaviour assumed for serving cell L1 measurements and that for L1 measurements of a cell with different PCI, which at least include
· QCL assumptions
· Measurable condition
Proposal 9  For TCI state switching to a TCI with a different PCI, an SSB for AGC tracking and time-frequency tracking would be always needed.
Proposal 10  RAN4 further specify measurement restrictions for the L1-RSRP/RLM/BFD/CBD between serving cell and a cell with different PCI for both FR1 and FR2.

	R4-2118757
	Ericsson
	Observation 1: UE may need to maintain up to NMAX+1 different timing relationship with the TRPs configured to measure L1-RSRP measurements. Which increases UE complexity.
Proposal 1: RAN4 to support L1-RSRP measurement on NMAX+1 TRPs. 
Proposal 2: RAN4 to study solutions which achieve lesser UE complexity in terms of number of timing relationships UE has to maintain for measuring NMAX+1 TRPs.
Proposal 3: RAN4 to study solutions to reduce measurement delay for measuring NMAX TRPs.    
Proposal 4: RAN4 to first agree on the definition of the identified TRP and on the condition of TRP to stay identified. 
Proposal 5: RAN4 to agree that unknown TRPs are to be considered for L1-RSRP measurements on NSC.
Proposal 6: The framework or solutions for measuring unidentified non-serving cells/TRPs can be FFS in RAN4.
Proposal 7: Measurement period can be FFS for now and pending on other issues.
Proposal 8: Measurement restrictions can be FFS for now and pending on other issues.
Proposal 9: Scheduling restrictions can be FFS for now and pending on other issues.

Proposal 10: L1-RSRP reporting range and accuracy of reporting for non-serving cell can be same as Rel-15 L1-RSRP reporting range and accuracy. 

	R4-2118839
	Huawei, Hisilicon
	Proposal 1: For L1-RSRP measurements on non-serving cell, the existing L1-RSRP measurement period requirements in R15/R16 can be reused.
Proposal 2: For L1-RSRP measurements on non-serving cell, the existing L1-RSRP measurement accuracy requirements in R15/R16 can be reused.
Proposal 3: For L1-RSRP measurements on non-serving cell, it is suggested to introduce the measurement restrictions between SSB based L1-RSRP on serving cell and SSB based L1-RSRP on non-serving cell.
Proposal 4: Whether to limit UE only to perform L1-RSRP measurements on identified non-serving cell(s) need RAN1’s inputs on the timing difference between non-serving cell and serving cell.
Proposal 5: If the timing difference between non-serving cell and serving cell can be assumed within CP length, there is no need to introduce the limitation of identified non-serving cell.

	R4-2119013
	Nokia, Nokia Shanghai Bell
	reference signal for measurement
Observation 1 : On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for inter-cell BM and inter-cell mTRP, a UE shall be able to measure non-serving cell L1-RSRP on SSB or CSI-RS up to UE capability.
Proposal 1 : RAN4 defines intra-frequency L1-RSRP measurement requirements on SSB and CSI-RS for intra/inter-cell beam management.
Number of non-serving cell :
Proposal 2 : RAN4 develops UE requirements at least for Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.  
           FFS : requirement up to NMAX >1 up to RAN1 decision.
System information reception
Observation 2 : System information for inter-cell beam management can be only received from the serving cell TRP. The UE is always able to receive cell defined (CD)-SSB from a serving cell.
Proposal 3 : RAN4 monitors RAN1 discussion further for system information reception and RX prioritization rule from a non-serving cell.
Identified non-serving cell
Observation 3 : Non-serving cell existence and cell configuration is always known to a UE in inter-cell scenario. How to configure the known non-serving cell is FFS. RAN4 waits for RAN1/2 input regarding signalling.
Proposal 4 : RAN4 studies to specify on conditions of “identified non-serving cell(s)” status to enable L1-RSRP measurement.
· A baseline assumption is if a UE is configured of “non-serving cell” element and/or if a UE can perform cell detection successfully (i.e. decoding PBCH) of the non-serving cell.
· Other conditions can be also considered such as L3 -RSRP, quality of signal, RLM and QCL relation.

L1-Measurement requirement
Observation 4 : For UE supporting only one active state between serving cell and non-serving cell, RAN1 is discussing UE behaviours related to receive signals with colliding QCL Type-D. RAN4 monitors RAN1 discussions for detail.
Proposal 5 : RAN4 studies UE RRM measurement behaviours with working assumption below
· Network can schedule a RRM measurement on SSB (or CSI-RS) from serving cell and non-serving cell FDMed with different QCL at the same time.
· This behaviour includes UE measurement capability supporting both a single carrier (MIMO) and in different carrier (CA and DC).
Proposal 6 : For non-serving L1-RSRP measurement of single panel FR2 UE, the current L1-RSRP accuracy requirement on the serving cell can be applicable, when a UE measures L1-RSRP from inter-cells with different QCL type D at a same time or at different time.
Proposal 7 : For non-serving L1-RSRP measurement of single panel FR2 UE, study conditions to reuse the current serving measurement period requirement. 
     -  A basic assumption is that L1 measurements between serving and non-serving cell are scheduled in different time.  
    -  Include study on L1-RSRP measurement period requirements when measurement RSs from serving and non-serving cell are received at the same time.  
Proposal 8 : For non-serving L1-RSRP measurement of FR1 UE, the current L1-RSRP accuracy requirement on the serving cell can be applicable, when a UE measures L1-RSRP from inter-cells with different QCL type D at a same time or at different time.
Proposal 9 : For non-serving L1-RSRP measurement of FR1 UE, study conditions to reuse the current serving cell measurement period requirements
     -  A basic assumption is that L1 measurements between serving and non-serving cell are scheduled at different time.  
    -  Include study on L1-RSRP measurement period requirements when measurement RSs from serving and non-serving cell are received at the same time.  

SMTC window for non-serving cell L1-measurement  
Proposal 10 : SMTC window configuration is not essential to measure L1-measurement for inter-cell beam management and inter-cell mTRP in intra-frequency case.
· RAN4 further studies if considering measurement delay for L1 measurement on a RS in inter-cell if needed.


	R4-2119095
	Samsung
	Proposal 1: Measurements requirements for L1 non-serving cell measurement shall be applied provided the number of RS does not exceed the UE capability
Proposal 2: Specify the L1 non-serving cell measurement requirements under current specification structure without introducing additional sections or sub-clauses. 
Proposal 3: RAN4 can use the requirements for serving cell as starting point for non-serving cell measurements. 
Proposal 4: RAN4 can start the discussion on side condition and measurement period for SSB based non-serving cell L1 measurement assuming the non-serving cell L1 measurement within SMTC. The existing serving cell L1 measurement requirements can be used as baseline. 



Open issues summary
Companies have provided some general understandings/assumptions for inter-cell beam management based on the latest agreements in RAN1. Based on these general understanding, companies have provided the proposals on specifying the measurement requirements for L1 RSRP measurement for non-serving cells. Therefore, in this e-mail thread, moderator suggest to have separate discussion on the general understanding for inter-cell beam management and corresponding requirements for L1-RSRP measurement for non-serving cells. Given the limited time, moderator suggest to focus on the common understanding at least in the intial round. Based on the consensus level, further discussions on the detailed requirements can be done in intermediate/final round 

Sub-topic 2-1: Common understanding on inter-cell beam management  
Sub-topic description:
Can these proposals be agreed as common understanding for inter-cell beam management?   
· Proposals
· Proposal 1: Define known/unknown cell condition for non-serving cell configured for L1-RSRP measurements(Apple, Ericsson, Nokia, Intel)
Moderator note: If it is agreeable, companies are encouraged to provide the input on specifying the known condition for non-serving cell
· Proposal 2: For inter-cell beam measurement, there is no configuration limitation about the SSB location for L1-RSRP, i.e. whether SSB is inside SMTC or not. (Intel)
· Proposal 3: For FR1, UE measurement behaviour for L1 RSRP measurement for non-serving cell outside SMTC has to be discussed in case by case manner (vivo) 
Moderator note: Companies are encouraged to provide the input on UE measurement behavior for performing L1-RSRP outside SMTC for FR1 
· Proposal 4: For FR2, Only SSBs outside SMTC and MG can be used for NSC(non-serving cell) L1-RSRP measurement (Intel)
· Proposal 5: For non-serving cell L1-RSRP measurement, UE does not need to meet the requirement if the timing offset between non-serving cell and serving cell is larger than a CP.(MediaTek, vivo)
· Proposal 6: Measurement accuracy for serving cell L1-RSRP can be reused for L1-RSRP measurement for non-serving cell (Ericsson, Huawei, Intel, Nokia)
· Proposal 7: RAN4 develops UE requirements at least for Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.(Nokia,  Samsung) 
· Proposal 6a: RAN4 develops UE requirements for Nmax TRPs, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting (Ericsson).
· Proposal 8 :The L1-RSRP measurement requirements for non-serving cells are only applicable to SSB withing the active DL BWP of the UE.(Apple) 
Moderator note: it is recognized that the term, “non-serving cell”, “RS with PCI different from serving cell” “neighbor cell” is proposed to be further clarified. For discussion purpose, these terms are used with the same meaning until RAN4 reach some consensus on terminology 
· Proposal 9: UE is only required to measure L1-RSRP measurement with single FFT on both serving cell and non-serving cell simultaneously if measured RSs are received on the same OFDM symbol. (MediaTek)
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
Moderator note: Other proposals can be added for discussions in the 1st round 

Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	MediaTek
	Support option 1, 5, 6, 7, 8, 9
For proposal 1, one question for clarification, the known/unknown condition is based on which report, i.e., L1 or L3? Suggest RAN4 to further study the known/unknown condition should base on which L1 or L3 report?
For proposal 2, this issue should be further discussed for FR1 and FR2 separately. 
· For FR1, SSB for non-serving cell can be inside or outside SMTC.
· the L1 and L3 measurement on serving cell/non-serving cell can be performed  simultaneously because there is no UE RX beam in FR1. 
· For FR2, SSB for non-serving cell should be outside SMTC only.
· According to the agreement as follows, to us, it means UE should perform L1-RSRP measurement for non-serving cell outside SMTC only because UE will apply different UE RX beam for L1 and L3 measurement which is R15 principle to define L1 measurement requirement.
	Agreement in RAN4 #100-e
To guarantee UE’s mobility performance, RAN4 shall agree that PCell/PSCell’s L3-RSRP measurement delay shall not be impacted by NSC measurements.



For proposal 3, we are open to discuss the condition. 
For proposal 4, the same comment as proposal 2.
For proposal 5, as a UE vendor, one FFT applied for both serving cell and non-serving cell is preferred. To achieve one FFT assumption, the timing offset between serving cell and non-serving cell is suggested.
For proposal 6, in our understanding, UE can increase data throughput through non-serving cell. To guarantee the performance on non-serving cell, the same accuracy requirement as serving cell can be reused for non-serving cell.
For proposal 7, agreed with taking one non-serving as baseline to define the requirement for inter cell beam management.
For proposal 8, agreed. To us, the intra-frequency with MG will introduce additional MG occasions and lead to interruption and performance degradation.
For proposal 9, the same reason as proposal 5. To avoid high UE complexity, one FFT for serving cell and non-serving cell is suggested.

	Intel
	Proposal 1: 
Support. In our contribution, we also support to design a known condition, which is similar as the known condition for HO, i.e.
“A cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover.”
@MTK: from our propsal, the known condition is based on L3 measurement.
Proposal 2: 
We want to clarify that, our proposal is just to indicate that there is no limitation about the SSB location configuration for L1-RSRP from high layers. It didn’t mean that L1-RSRP measurement can be performed both inside and outside SMTC.
we also agree to further analyse where to perform L1-RSRP for FR1 and FR2 respectively.

Proposal 3:
We are open to further discuss.
For legacy L1-RSRP measurement in serving cell for FR1, L1-RSRP will be performed outside Measurement gap and there is no limitation whether L1-RSRP will be performed outside SMTC or not.  For non-serving cell, there will be some scheduling restriction issue due to the timing difference.
Proposal 4: 
Support. Since both WID and RAN1 agrees that no L3 measurement will be impacted. Since the RX beam for L3 measurement and non-serving cell L1-RSRP may be different, then SSB in SMTC may not be used for non-serving cell L1-RSRP. 
@MTK: we don’t quite understand your comment. Since in this proposal, we propose that L1-RSRP measurement will be performed outside SMTC for FR2. 
Proposal 5: 
Needs further discussion. For legacy SSB based L3 measurement, no such timing offset requirement is defined.
Proposal 6:
Support.
Proposal 7:
Support to define at least for Nmax=1.
Proposal 8:
Fine. For simplicity only consider the SSB within the active BWP of UE.


	Ericsson
	Proposal 1: We tentatively agree with the proposal. Just one clarification. Is known and unknown are synonymously used for identified and non-identified? 
Proposal 2: Not sure what is the intention of this agreement in RAN4. If it is to define L1-RSRP requirements, then RAN4 can assume SSB to be inside SMTC as in most of the real time deployments SSB may not be present outside SMTC.
Proposal 3: Do not agree with the proposal. We do not see need to define requirements outside SMTC. In our understanding this functionality is designed in such a way that we could reuse the L3 measurements framework and send the measured L1-RSRP measurements as L1-RSRP reporting. 
Proposal 4: We understand that Rel-15 agreement of different Rx beam for L1 and L3 RSRP are basis for this proposal. We don’t agree with this proposal as it will make this feature useless. We think same Rx beam can be used for L1 and L3 measurements. 
Proposal 5: There is no agreement in RAN1 yet on this. We suggest waiting till next meeting.
Proposal 6: Agree.
Proposal 7/7a: NMax is UE capability and RAN4 should define requirements for NMax TRPs. RAN4 should discuss requirements for supporting NMax TRPs and any solutions/restrictions needed by RAN4 to support the NMax TRPs.
Proposal 8: We are ok with the proposal.
Proposal 9: We could reuse L3 measurement framework. One clarification question. For simultaneous reception of PDSCH on multi-TRP, does this restriction is applicable in Rel-16?


	Huawei
	P1: We can agree to introduce the known/unknown cell condition for L1-RSRP measurements on non-serving cell. The existing known/unknown cell conditions used in SCell activation delay requirements or handover requirements can be used as baseline. For unknown cell, the time for cell search and fine time tracking needs to be considered.
P2: since RAN1 has no consensus on the limitation on the SSB location for L1-RSRP, we suggest that RAN4 has no limitation about the SSB location for L1-RSRP.
P3/P4: For FR1 and FR2, the existing sharing factor P can be reused for the L1-RSRP measurements on non-serving cell SSB.
P5: we can agree with this proposal that RAN4 define non-serving cell L1-RSRP measurement requirements provided that timing offset between non-serving cell and serving cell is within CP.
P6: we can agree with this proposal if the existing L1-RSRP measurement period and side conditions for serving cell SSB can be reused for non-serving cell SSB.
P7: we suggest that RAN4 develops UE requirements with the assumption of Nmax=1.
P8: we can agree with this proposal.
P9: we suggest not to limit the UE implementation, but the requirements can be developed for considering multiple UE implementations.

	Nokia
	P1 : Support.
P2, P3 : We don’t understand what is configuration limitation in P2. 
For FR1, L1 measurement for non-serving cell can be inside or outside SMTC. 
For FR2, since different UE RX beam is assumed for L1 and L3 measurement, non-serving cell L1-measurement outside L3-measurement SMTC window. But RAN4 needs to revisit the legacy beam assumption in Issue 3-1 discussion.
P4:  FFS as above P2,3. Also, sharing factor is hard to be a fundamental solution for the L1-RSRP measurements on non-serving cell SSB with different QCL.
P5 : If it is about simultaneous RX with different QCL sources, time difference requirement is needed. But For a single SSB based measurement, no such timing offset requirement is defined.
P6 : Support
P7 : Baseline is Nmax=1. Put FFS on Nmax > 1.
P8 : Ok with the proposal. RAN1 has agreed :
	RAN1#106b Agreement 
· Center frequency, SCS, SFN offset are assumed to be the same for SSBs from the serving cell and the configured SSBs with PCI different from the serving cell for inter-cell multi TRP operation.
· The information related to “SSB time domain position” for  SSB with PCI different from the serving cell consists of [halfFrameIndex and] ssb-PositionsInBurst



P9 : This is up to UE implementation


	CMCC
	P9: we would like to know more why it is limited to single FFT for this case. In our view, it is not necessary, since for L3 measurement, we do not have such limitation.  

	Apple
	Sub-topic 2-1: Common understanding on inter-cell beam management  
Proposal 1: Agree. We propose to use the known cell condition for handover as baseline or starting point.
Proposal 2: Is the proposal that L1-RSRP measurements from non-serving cell can be made similar to L1-RSRP measurements on serving cell? We can discuss further. We don’t prefer to restrict L1-RSRP measurement on NSC to SMTC as it will increase the delay and also have to be shared with L3 measurements and we don’t need MG for L1 -RSRP on NSC. 
Proposal 3/4: This is related to P2, whether no restriction or separate SMTC for L1 measurements should be defined. But we need to define measurement restriction and scheduling restriction in FR2 is our understanding. 
Proposal 5: Our understanding is that intercell beam management framework is only for intra-frequency, single FFT operation and that signals are received within CP from different cells. Our understanding is that RAN1 has this agreement from the very beginning. 
Proposal 6: Agree. 
Proposal 7: We propose to define requirements for Nmax=1. RAN4 defines minimum requirements and don’t see the necessity to define requirements for Nmax>1.
Proposal 8: Agree
Proposal 9: We have understanding that intercell beam management framework is with assumption of single FFT operation. To Ericsson, for simultaneous reception of PDSCH and PDCCH in mTRP in R16, single FFT operation is assumed. 




	Samsung
	2.2.1	Sub-topic 2-1: Common understanding on inter-cell beam management
Proposal 1: It is agreeable to define the known condition of NSC for saving the time, and use the HO as the baseline. But as MTK commented, we may need to consider whether based on L1 or L3 measurement report.
Proposal 2: From our understanding, for FR1 it is fine to have no limitation on SSB location while for FR2 it may need further discuss how to guarantee L3 measurement performance. Currently RAN1 has no conclusion on the limitation on the SSB location for inter-cell L1-RSRP. We may need RAN1 design or otherwise we could hardly further define the requirement. If RAN1 keeping no conclusion on this, we may assume, for example, in FR2 inter-cell measurement RS are type D QCL-ed for further requirements.
Proposal 3: UE NSC L1-RSRP measurement outside the SMTC may cause scheduling restriction in some cases. Also the requirement of evaluation period may not reuse the same logic as SMTC based measurement. But first RAN4 may need to confirm the measurement RS location before the discussion.
Proposal 4: RAN4 need further discuss on this. Measurement behavior should be discussed first if measurement outside the SMTC.
Proposal 5: Need further clarification and discussion. Here whether the requirement is measurement requirement or accuracy requirement. Also we need to see if RAN1 has any conclusion on this situation. The requirement may need condition that “receiving within CP”.
Proposal 6: It is agreeable to us. We may further consider the side condition for NSC L1 measurement.
Proposal 7: Support the UE requirements at least for Nmax = 1.
Proposal 8: Agree. Currently we only consider intra-frequency layer measurement.
Proposal 9: It seems up to UE implementation. We could consider the impact on the requirement.

	vivo
	P1
Fine with the proposal but details can be FFS. 
P2
Not sure what does the configuration limitation mean here. Is it related to applicability rule?
In our understanding, for different UE capability, the applicability of requirements can be different.
At least for FR1, we see the benefit if UE can measure L1-RSRP from a cell with different PCI within  SMTC.
P3
Support. Actually, our proposal is
‘For FR1, a baseline UE behaviour is that UE measures L1-RSRP of the cell with a different PCI within SMTC, and whether UE supports measurements of L1-RSRP of the cell with a different PCI outside SMTC is a capability.’
This is inline with the agreed LS that sent to RAN1.
P4
Can be further discussed after the QCL assumption of the L1-RSRP measurement from different cell gets clarified.
P5
We are also OK to this proposal if RAN4 agrees to do so, No strong view.
P6
OK
P7
OK. 7a can be FFS.
P8
OK
P9
It seems this proposal is for measurement restriction. If serving cell data reception and non-serving cell measurement in the same OFDM symbol is a possible scenario, we see scheduling restriction also needed.

	Qualcomm
	Sub-topic 2-1:
Proposal 1: Agree
Proposal 2: In principle agree but this needs discussion because there might be impact to scheduling restrictions. On the other hand, it would be much simpler if measurements would be limited to within SMTC. At least for FR1 this might not be a problem.
Proposal 3: We would first like to clarify what is the relationship between Proposals 2 and 3. 
Proposal 4: Why is this limitation needed? gaps even for intra-frequency measurements might be needed depending on the configured BWP
Proposal 5: In principal agree but we should have a discussion about the conditions for this feature to work.
Proposal 6: Support
Proposal 7: The requirements should be developed for Nmax>1 also, it should be possible to develop requirements with Nmax as a variable.
Proposal 8: This needs further discussion.
Proposal 9: Support.

	Moderator 
	Moderator suggest to focus on proposal 2,3 and 4 on measurement behavior for performing L1-RSRP for non-serving cells within SMTC or not. 
It is common understanding that different Rx beam are assumed for L1 and L3 measurement in FR2 in legacy release. Without impact to L3 measurement for serving cell, it is questionable whether the L1-RSRP measurement for non-serving cell can be performed within SMTC or MG. On the other hands, the disadvantage of restrict the L1-RSRP for non-serving cell outside SMTC are also raised. To conclude such issues, moderator suggest to discuss the following in GTW:  
· Option 1: Leave this decision to RAN1 on whether to restrict the non-serving cell L1-RSRP measurement outside SMTC or within SMTC. LS to RAN1 request for early decision can be discussed
· Option 2: RAN4 assumed UE measurement behavior by ourselves. Guideline on how to proceed the discussions is needed in GTW


Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #2-1
	It is moderator observation that the following proposals can be agreed, i.e., 
· Proposal 1: Define known/unknown cell condition for non-serving cell configured for L1-RSRP measurements(Apple, Ericsson, Nokia, Intel)
· Proposal 6: Measurement accuracy for serving cell L1-RSRP can be reused for L1-RSRP measurement for non-serving cell (Ericsson, Huawei, Intel, Nokia)
· Proposal 7: RAN4 develops UE requirements at least for Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.(Nokia,  Samsung) 
· Proposal 8 :The L1-RSRP measurement requirements for non-serving cells are only applicable to SSB withing the active DL BWP of the UE.(Apple) 
For proposal 5, companies commented that RAN1 decision is required for this bullet. Moderator suggest FFS for this, i.e., 
· RAN4 will further discuss whether UE does not need to meet the L1-RSRP measurement requirement if the timing offset between non-serving cell and serving cell is larger than a CP.
For proposal 9, it is commented that such assumption can be made for specifying the requirements but UE measurement behaviour can be up to implementations. Therefore, moderator suggest to revise the wording as 
· L1-RSRP measurement requirements assuming UE is only required to measure L1-RSRP measurement with single FFT on both serving cell and non-serving cell simultaneously if measured RSs are received on the same OFDM symbol. 
Tentative agreements:TBA
Candidate options:TBA
Moderator suggest to focus on proposal 2,3 and 4 on measurement behavior for performing L1-RSRP for non-serving cells within SMTC or not. 
It is common understanding that different Rx beam are assumed for L1 and L3 measurement in FR2 in legacy release. Without impact to L3 measurement for serving cell, it is questionable whether the L1-RSRP measurement for non-serving cell can be performed within SMTC or MG. On the other hands, the disadvantage of restrict the L1-RSRP for non-serving cell outside SMTC are also raised. To conclude such issues, moderator suggest to discuss the following in GTW:  
· Option 1: Leave this decision to RAN1. LS to RAN1 request for early decision can be discussed
· Option 2: RAN4 assumed UE measurement behavior by ourselves. 
Recommendations for 2nd round:
TBACompanies are encouraged to provide the comments for the above bullets for WF 
For UE measurement behaviour, companies can provide the comments/view



Discussion on 2nd round (if applicable)
Sub-topic 2-2: Common understanding on inter-cell beam management
Can below bullets be approved as WF for inter-beam management RRM requirements 
· Define known/unknown cell condition for non-serving cell configured for L1-RSRP measurements
· Measurement accuracy for serving cell L1-RSRP can be reused for L1-RSRP measurement for non-serving cell 
· RAN4 develops UE requirements at least for Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting. 
· The L1-RSRP measurement requirements for non-serving cells are only applicable to SSB withing the active DL BWP of the UE.
·  RAN4 will further discuss whether UE does not need to meet the L1-RSRP measurement requirement if the timing offset between non-serving cell and serving cell is larger than a CP.
· L1-RSRP measurement requirements assuming UE is only required to measure L1-RSRP measurement with single FFT on both serving cell and non-serving cell simultaneously if measured RSs are received on the same OFDM symbol. 
Sub-topic 2-3: UE measurement behaivor for NSC L1-RSRP measurement
How to proceed the RAN4 discussions on UE measurement behavior for L1-RSRP measurement for non-serving cell 
· Option 1: Leave this decision to RAN1 on whether to restrict the non-serving cell L1-RSRP measurement outside SMTC or within SMTC. LS to RAN1 request for early decision in this meeting can be discussed
· Option 2: RAN4 assumed UE measurement behavior by ourselves. 

Companies views’ collection for 2nd round 
	Company
	Comments

	Apple
	Sub-topic 2-2: Common understanding on inter-cell beam management
Agree with bullet points except the following:
· RAN4 will further discuss whether UE does not need to meet the L1-RSRP measurement requirement if the timing offset between non-serving cell and serving cell is larger than a CP.
· L1-RSRP measurement requirements assuming UE is only required to measure L1-RSRP measurement with single FFT on both serving cell and non-serving cell simultaneously if measured RSs are received on the same OFDM symbol. 
· Based on our understanding the framework for intercell BM and inter-cell mTRP is based on single FFT assumption and with signals received within CP.  We would like to understand different companies’ understanding on why RAN4 needs to discuss requirements when receiving signals not within CP. Also, for FR2 we are still discussing whether we should define requirements with simultaneous reception with different QCL Type D, so we think we should split this discussion for FR1 and FR2 at a minimum. For FR1 we can receive signals simultaneously from different cells/ TRP and since single FFT operation is assumed, the receive timing should be within CP.  For FR2 if simultaneous reception is supported, we must assume the same. In FR2 if TDMed transmission is assumed for signals with different QCL Type D, we don’t need any timing assumption perhaps.
Sub-topic 2-3: UE measurement behaivor for NSC L1-RSRP measurement
We support option 2. Based on RAN1 discussion there is no consensus whether L1-RSRP measurements for non-serving cell should be limited to SMTC. We think RAN4 should discuss measurement behaviour ourselves.

	Intel
	Sub-topic 2-2:
We are generally fine with these proposals. 
For the timing offset issue, we prefer to define the requirement when timing offset is small than CP for inter-cell BM.  
For L1-RSRP measurement for inter-cell BM, since it will only measure one single cell at one time, the neighbor cell timing can be used for the single FFT window. Actually, there can be no timing offset requirement.  which is different from CSI-RS L3 measurement, where UE may need to process signal from multiple cells simultaneously. However, if the timing offset is large, it will have impact on the scheduling restriction and UE may not re-use the SSB for serving cell and neighbor cell ever for FR1 with single FFT. 
Moreover, the inter-cell beam measurement scheme will apply for m-TRP as well. Where UE may need to receive signal from serving cell and neighbour cell simultaneously. if we don’t differentiate the timing offset requirement for inter-cell BM and inter-cell mTRP, we prefer to define the timing offset is smaller than CP. If different timing offset requirement is defined for inter-cell BM and inter-cell mTRP, we are open to further discuss.
Sub-topic 2-3:
Support option 2.  Since there is no consensus in RAN1 about the issue and it’s up to RAN4 to further discuss the UE behaviour.

	Qualcomm
	Sub-topic 2-2:
We generally agree with the bullets. We think Nmax could be treated as a variable and define generic requirements applicable to more PCIs
Sub-topic 2-3:
We support option 2. So far all the requirements are based on the assumptions that measurements of neighbors are done in SMTC. This will also limit the scheduling restrictions that are needed

	Nokia

	Sub-topic 2-2:
We agree with the first and fourth bullets.
For the second bullet, RAN4 firstly studies if the Rel-17 RX beam assumption for L1 measurement is same as Rel-15/16 beam assumption. We concern it because this proposal may affect to the simultaneous RX discussion.
For the third bullet, we agree that RAN4 develops UE requirements at least for Nmax = 1. We prefer to agree together on “keep Nmax as the variable in the requirement”.
For the fifth bullets, we are ok to revise to “RAN4 will further discuss whether UE does not need to meet the L1-RSRP measurement requirement if the timing offset between non-serving cell and serving cell is larger than a CP” from Apple.
For the sixth bullets, this is related to the fifth bullets. An expected consequence of requirement discussion is about RX timing difference. Whether a UE uses one FFT or multiple FFT does not need a formal agreement.  Alternatively, we can compromise to make it as a working assumption for Rel-17 study.
Sub-topic 2-3:
We support option 2.


	Ericsson
	Sub-topic 2-2: Common understanding on inter-cell beam management
Agree most of the bullet points except the following:
· RAN4 will further discuss whether UE does not need to meet the L1-RSRP measurement requirement if the timing offset between non-serving cell and serving cell is larger than a CP.
· In inter-cell beam management UE may be connected to serving cell and additional serving cell. Since UE connected and receive data from these tow cells, UE need to measure these cells anyway and UE have to maintain timing with these two cells. On top of these two cells, UE may be configured to measure neighbouring cells/TRPs for beam management.  In the above proposal reference time mentioned is serving cell timing. However, since UE is connected to serving cell and additional serving cell, UE need not take serving cell alone as reference for all the neighbour cells. For measurements of some TRP, serving cell timing can be taken as reference and for measurements of some other cells additional serving cell timing can be taken as reference. 
· Based on the above understanding, we propose modification to the above proposal.
· UE need to meet the L1-RSRP measurement requirement if the timing offset between neighbour cell/TRP and reference cell is smaller than certain threshold (X). Where X is FFS and reference cell is serving cell/additional serving cell.
· L1-RSRP measurement requirements assuming UE is only required to measure L1-RSRP measurement with single FFT on both serving cell and non-serving cell simultaneously if measured RSs are received on the same OFDM symbol. 
· We prefer to reuse L3-measurment framework for L1-RSRP too. 
Apart from the above proposals, we propose following based on our understanding to include in the WF. 
· RAN4 to study RX beam assumption for L1 measurement. 
· RAN1 agreed to introduce multiple neighbour TRP measurements for inter-cell beam management. Since L1-RSRP is used for beam management, it is essential UE measure all the configured neighbour TRP. Unless L3 measurement framework and L3 RX beam is reused for L1 measurements also, it will introduce sharing factor between L3 and L1 measurements and it will results much longer measurement period for measuring the neighbour TRP.
Sub-topic 2-3: UE measurement behaviour for NSC L1-RSRP measurement
We understand that RAN1 did not exclude inside or outside SMTC measurements. However, since UE need to measure multiple neighbour TRP, we prefer to define requirements for inside SMTC. We agree with QC that defining outside SMTC will results in additional scheduling restrictions. Considering the Nmax could be 7, number of scheduling restriction instances may be high.

	MediaTek
	Sub-topic 2-2
We support all proposals. 
For bullet six, we can compromise to it is up to UE implementation.
Sub-topic 2-3
Support option 2. 
Because there is no concesus in RAN1.

	Samsung
	Sub-topic 2-3
We think the rule should be specified in RAN1. However, if no consensus in RAN1, RAN4 can define the requirement for each case.

	vivo
	Sub-topic 2-2
There is one separate discussion regarding the issues in 5th and 6th bullet, in the discussion of potential LS. In that thread, there is clear consensus to support UE with single FFT based implementation. And there is clear consensus to consider separated UE behaviour for FR1 and FR2.
For the 6th bullet, we see wording refinement is needed. We think the issue is not only related to simultaneous L1 measurements between serving cell and neighbour cell. 
For the 1st to 4th bullet, we are OK in general.
Sub-topic 2-3
Fine to option 2.

	CMCC
	Sub-topic 2-2:
We are not OK with 3rd bullet, 6th bullet.
For 3rd bullet, we have concerns. Firstly, for the wording “RAN4 develops UE requirements at least for Nmax = 1”, it is not clear to us what requirements here refer to. If it means the requirements of number of cells (for example, number of cells and number of SSB, as specified in 9.2.3), we are not OK with current wording, since in RAN1 #106bis meeting, it is agreed that X values of {1,2,3,7} are supported.  If it means other requirements except the number of cells, we would like to know the detail of requirements. In our understanding, except the requirement on the number of cells, no RRM requirements are related with the number of cells, we would like to know why we need to have this agreement.
For 6th bullet, as we commented in 1st round, we do not think it is necessary to have this limitation of “single FFT”. In L3 measurement, we do not have such limitation.

	Huawei
	Sub-topic 2-2
For the 6th bullet, RAN4 need to further study the impacts on L1-RSRP measurement requirements due to different UE implementations rather than assuming one UE implementation. We suggest to modify 6th bullet as follows:
· RAN4 need to further discuss the impacts of UE implementation (e.g. single FFT on both serving cell and non-serving cell, or separate FFTs for serving cell and non-serving cell) on L1-RSRP measurement requirements.

Sub-topic 2-3
If RAN1 will not make the decision, we support option 2.

	Moderator
	Before the 2nd round comments deadline, it is moderator observation that below bullets are quite stable, i.e., 
· Define known/unknown cell condition for non-serving cell configured for L1-RSRP measurements
· The L1-RSRP measurement requirements for non-serving cells are only applicable to SSB withing the active DL BWP of the UE.
It is also worth to clarify the Nokia’s concerns on second bullets since it is the only concerns received for bullet 2. It is somehow difficult to understand why it is related to simultaneous reception discussion. 
For 3rd bullet, it is also observed that companies prefer to keep the Nmax as variable given the RAN1 is still discussing the maximum number maximum number of RRC configured PCIs different from the serving cell for TCI beam indication, measurement and reporting. Also, based the latest RAN1 agrements, Nmax is up to UE capability with candidate values of at least 1 and X. With above situation, moderator suggest to add the sub- bullet  the 3rd bullet as 
· RAN4 develops UE requirements for at least Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.
· RAN4 will further study to specify the requirements for other Nmax value taking RAN1 decision into account 
For 5th and 6th bullet, still different views are observed in 2nd round. To further progress timing offset as well as FFT assumption for L1- RSRP, moderator suggest to keep these two issues as open issues, i.e., 
· RAN4 will further study timing offset assumptions between non-serving cell and serving cell for L1-RSRP measurement in future RAN4 meetings 
· RAN4 will further study the FFT implementation assumption for L1-RSRP measurement
Additionally, study on Rx beam assumption as proposed by some companies can be also added as open issues 
· RAN4 will further study the Rx beam assumption for L1 RSRP measurement 
To be clarified, above study does not preclude different assumptions for FR1 and FR2 as commented by some companies 
For topic 2-3, option 2 seems acceptable for all the companies, i.e., 
· RAN4 will decide the measurement behaviour for L1-RSRP measurement for non-serving cell without asking RAN1 decision on whether to restrict the non-serving cell L1-RSRP measurement outside SMTC or within SMTC

	
	


Summary for 2nd round 
	
	Status summary 

	
	Based on the comments received in the 2nd round and also final checking , moderator suggest to approve the following bullets for WF for inter-cell beam management: 
· Define known/unknown cell condition for non-serving cell configured for L1-RSRP measurements
· Measurement accuracy for serving cell L1-RSRP can be reused for L1-RSRP measurement for non-serving cell for inter-cell beam management 
· The L1-RSRP measurement requirements for non-serving cells are only applicable to SSB withing the active DL BWP of the UE.
· RAN4 develops UE requirements for at least Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.
· RAN4 will further study to specify the requirements for other Nmax value taking RAN1 decision into account 
· RAN4 will further study timing offset assumptions between non-serving cell and serving cell for L1-RSRP measurement in future RAN4 meetings 
· Where non-serving cell refers to all the TRPs configured by gNB for inter-cell BM and serving cell(s) is the cell(s)/TRP(s) from which UE receive PDCCH/PDSCH.
· RAN4 will further study the FFT implementation assumption for L1-RSRP measurement
· RAN4 will further study the Rx beam assumption for L1 RSRP measurement
· RAN4 will further study the measurement behaviour for L1-RSRP measurement for non-serving cell whether to perform the non-serving cell L1-RSRP measurement outside SMTC or within SMTC
With above, it is also moderator observation that no LS to RAN1 is needed. 

	
	



Topic #3: Other RRM requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2117440
	Apple
	Simultaneous Reception with different QCL Type D
Observation #1: There is significant impact to RRM requirements with simultaneous reception with different QCL Type-D.
Observation #2: Feasibility of supporting simultaneous reception with different QCL Type-D is under discussion in RF session. 
Observation#3: OTA testability needs to be enhanced to support 2 AoA for simultaneous reception with different QCL Type-D. 
Proposal #1: Discuss enhancements for simultaneous reception with multiple panels or with different QCL Type-D in Rel-18. 
Proposal #2: RAN4 further discusses the UE capability of IBM and simultaneous reception of different QCL Type-D. 
QCL Definition
Observation #4: Currently the definition of QCL is only applicable to PDSCH and PDCCH. 
Proposal #3: Update the definition of QCL to be applicable to PUCCH and PUSCH in Applicability of requirements for QCL. 
Proposal #4: Update TCI chain definition to include SRS.
RRM Requirements for TRP Specific BFR
Proposal #5: RAN4 should further discuss enhancements to BFD and CBD for TRP specific BFR. 
Observation #5: In FR2 if UE doesn’t support simultaneous reception with multi-panel and BFD-RS / CBD-RS from TRPs are not TDMed, BFD and CBD requirements need to be enhanced.
Proposal #6: Introduce sharing factor for BFD and CBD evaluation period in FR2 when BFD-RS or CBD-RS are received simultaneously from 2 TRP. 
Moderator note: Proposal 7 -12 are moved to unified TCI agenda for discussions 

	R4-2118021
	Intel Corporation
	Observation 1: Rel-17 Unified TCI framework will be used for Rel-17 serving cell and inter-cell beam management.
Observation 2: For inter-cell mTRP, Rel15/16 TCI framework will be used.
Proposal 1: Only need to discuss QCL and TCI chain for Rel-17 serving cell and inter-cell BM.
Observation 3: For joint TCI, since common source RS will be used for DL TCI and UL TCI, if the source RS can’t be used for DL TCI and UL TCI simultaneously, it can’t be used as the source RS in the join TCI chain.
Observation 4: There is no consensus whether SRS can be used as the source RS for DL TCI.
Proposal 2: If a joint TCI chain is defined, SRS can’t be used as source RS in the TCI chain.
Observation 5: SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
Proposal 3: Define TCI chain for UL TCI and DL TCI separately.
Proposal 4: SRS can be used as the source RS in the UL TCI chain.
Proposal 5: Prefer to define separate TCI chain for serving cell and inter-cell BM.
Proposal 6: For inter-cell BM TCI chain, SSB associated with a different physical cell ID will be included in the TCI chain.
Proposal 7: Don’t define RRM requirements for simultaneous reception of channel/RS with different QCL type D in Rel-17 RAN4 RRM session.

	R4-2118101
	MediaTek Inc.
	Observation 1: In TS 38.214, UE is able to multiple fully/partially/non-overlapped PDSCHs in time and frequency domain.
Observation 2: For simultaneous reception of channel/RS with different QCL-TypeD, beam failure could occur if no requirement specified.
Observation 3: In TS 38.133, the existing requirement of active TCI state switch is for one QCL.
Proposal 1: RAN4 to define the TCI state switch delay requirement for receiving DL signals with two different QCL type D in TS 38.133.

	R4-2118260
	vivo
	Proposal 1  No RRM requirements and RRM impacts will be considered for simultaneous reception of channel/RS with QCL type D in R17.
Proposal 2  No need to further update QCL definition for PUCCH and PUSCH in applicability of requirements.

	R4-2118758
	Ericsson
	Proposal 1: RAN4 not to update the QCL applicability rules to include SRS in the TCI chain or QCL chain in TS 38.133.
Proposal 2: RAN4 to define L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D.
Proposal 3: RAN4 to study solution (or introduce restriction) to solve the UE complexity issue when UE need to receive simultaneously on different RS/channel or simultaneously on different RS/RS.  
Proposal 4: RAN4 to not define scheduling restriction for PDSCH/RS reception on different antennal panels.
Proposal 5: RAN4 to deprioritise requirements for TCI state switch delay simultaneously on both SC and NSC
Proposal 6: RAN4 to prioritise defining only L1-RSRP measurement requirements for simultaneous reception on different antenna panels with different QCL type-D in Rel-17.
Proposal 7: RAN4 to define requirements for TRP specific BFD, CBD and BFRQ
Proposal 8: RAN4 to agree that BFD has to performed on 2 BFD-RS sets in m-TRP operation.
Proposal 9: RAN4 to agree table 1 and table 2 as the evaluation period for SSB based BFD for each TRP in m-TRP operation.   
Table 1: Evaluation period of one SSB based BFD-RS set in m-TRP operation in FR1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ´ P) ´ TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ´ P) ´ Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ´ P) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 2: Evaluation period of one SSB based BFD-RS set in m-TRP operation in FR2
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5 ´ P ´ N) ´ TSSB)

	DRX cycle ≤ 320ms
	Max(50, Ceil(7.5 ´ P ´ N) ´ Max(TDRX,TSSB))

	DRX cycle > 320ms
	Ceil(5 ´ P ´ N) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Proposal 10: RAN4 to agree table 3 and table 4 as the evaluation period for CSI-RS based BFD for each TRP in m-TRP operation.   
Table 3: Evalution period of one CSI-RS based BFD-RS set in m-TRP operation in FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of the CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 4: Evalution period of one CSI-RS based BFD-RS set in m-TRP operation in FR2
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, [MBFD  P  N  PBFD]  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, [1.5 × MBFD  P  N  PBFD]  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD  P  N  PBFD]  TDRX

	Note:	TCSI-RS is the periodicity of the CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Proposal 11: RAN4 to agree that CBD has to performed on 2 CBD-RS sets in m-TRP operation.
Proposal 12: RAN4 to agree table 5 and table 6 as the evaluation period for SSB based CBD for each TRP in m-TRP operation.   
Table 5: Evaluation period of one SSB based  CBD-RS set in  m-TRP operation of FR1
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3 ´ P ´ PCBD) ´ TSSB)

	DRX cycle > 320ms
	Ceil(3 ´ P ´ PCBD) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Table 6: Evaluation period of one SSB based  CBD-RS set in  m-TRP operation of FR2
	Configuration
	TEvaluate_CBD_SSB (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(3 ´ P ´ N ´ PCBD) ´ TSSB)

	DRX cycle > 320ms
	Ceil(3 ´ P ´ N ´ PCBD) ´ TDRX

	Note:	TSSB is the SSB periodicity of the SSB in the set [image: ]. TDRX is the DRX cycle length.



Proposal 13: RAN4 to agree table 7 and table 8 as the evaluation period for CSI-RS based CBD for each TRP in m-TRP operation.  
Table 7: Evaluation period of one CSI-RS based CBD-RS set in m-TRP operation of FR1
	Configuration
	TEvaluateC_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 8: Evaluation period of one CSI-RS based CBD-RS set in m-TRP operation of FR2
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  N  PCBD)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  N  PCBD)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Proposal 14: RAN4 to agree that delay required from BFD on TRP to SR transmission on TRP for BFR procedure is given by T = T1 x Ceil((T2+D) /T1); Where:
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestIDForBFR. 
· T2 = TEvaluate_CBD is the evaluation period.  
D is the UE Processing time and value of D is [2ms].

	R4-2118840
	Huawei, Hisilicon
	Proposal 1: If simultaneous reception of channel/RS with different QCL-TypeD is not supported in Rel-17, RAN4 needs to determine whether the different RS resources within one group for beam reporting can be assumed to be QCL-TypeD.
· If not, RAN4 needs to investigate which RS resource shall be used for determining the RX beam for this beam group.
Proposal 2: The QCL definition can be applicable to both DL and UL channel in Rel-17.
Proposal 3: In Rel-17, a TCI chain
· consists of an SSB, and one or more CSI-RS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.
Or
· consists of an SSB, and one or more SRS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.
Or
· consists of an SSB, and one or more SRS resources, and one or more CSI-RS resources, and the TCI state of each reference signal includes another reference signal in the same TCI chain.

	R4-2119014
	Nokia, Nokia Shanghai Bell
	Observation 1 : Rel-17 feMIMO supports per-TRP BFD/BFR. :
· In Rel-15/Rel-16 for intra cell-specific BFD/BFR, the UE is required to be able to perform BFD measurements on up to 2 BFD-RSs on one CC.
· In Rel-17 for inter-cell TRP-specific BFD/BFR, the total of BFD-RSs on one CC configured with two BFD-RS sets could be up to 4.
Proposal 1 :  RAN4 studies if Rel-15/16 BFR requirements can be applicable to Rel-17 inter-cell beam management and inter-cell mTRP.
Proposal 2 : The Rel-17 requirements needs to verify per-TRP BFR operations up to a UE capability. RAN4 discuss if a UE is required to perform BFD measurements on up to 4 BFD-RSs on one CC in Rel-17.
Proposal 3:  RAN4 monitors RAN1 discussion if a RS associated with different PCI is included to the RLM RS set. Otherwise, a UE monitors only serving cell RSs for radio link monitoring. 
Observation 2 : Regarding QCL definition update for UL, although QCL indication implies channel similarity between channel links regardless of DL and UL, RAN1 specs have used the QCL property mainly for DL signals. 

Simultaneous reception for inter-cell mTRP 
Observation 5 : A definition of simultaneous reception capable UE is a RX behavior capable of simultaneous reception to receive signal scheduled from multiple cells at the same time in FDMed or overlapped resources in a same carrier assuming MIMO, or in different carriers assuming CA or DC.
Observation 6 : Simultaneous reception has been studied in Rel-16 eMIMO to support non-coherent joint-transmission of intra-cell mTRP.
· RAN1/2 has introduced UE behaviors of joint-transmission in intra-cell mTRP in Rel-16
· FR1 UE requirements are found such as PDSCH demod test TS38.101-4 5.2.3.2.12-2 
(FR2 UE requirements are not found in Rel-16.)
· MRTD requirements of MR-DC and CA in RRM is a kind of simultaneous reception requirement.

Proposal 11 : Clarify RTD capability and requirements for Rel-17 inter-cell mTRP.
‘A UE shall be capable of handling a relative receive timing difference between slot timing boundaries on a carrier if a UE is configured to receive from different TRPs on the same carrier, and the UE shall be capable of handling a relative timing difference between the slot timing boundaries on the carrier with intra-frequency multiple reception.’

Proposal 12 : RAN4 considers framework of FR2 UE L1-measurement beam assumption when a UE measures L1-RSRP from inter-cell mTRPs with different QCL type-Ds at a same time. For a FR2 UE capable of a simultaneous reception, then RAN4 considers options :
      Option 1 : accuracy requirements of two narrow beam assumptions. A UE performs simultaneous measurement on SC and NSC using specific beams with different QCL.
      Option 2 : Relaxed accuracy as minimum requirement. A UE performs simultaneous measurement on SC and NSC using a broad beam. 
Additionally, discuss if a UE does not measure inter-cells simultaneously by selecting a RX beam for one QCL indication. In this case, rules of beam selection on a QCL are required for further study.


	R4-2119096
	Samsung
	Proposal 1: RAN4 requirements assuming simultaneous reception channel/RS with different QCL type D can be postponed to further release unless request from RAN1 is received. 



Open issues summary
Sub-topic 3-1: Simultaneous reception  
Sub-topic description:
· Proposal 1 : To define the RAN4 requirements assuming simultaneous reception channel/RS with different QCL type D 
· Option 1: No. Postpone to future release (Apple, Intel, vivo)
· Option 2: Yes (MTK, Ericsson, Nokia) 
· Channel or RS supporting simultaneous reception in the requirement are FFS
· Proposal 2: If simultaneous reception of channel/RS with different QCL-TypeD is not supported in Rel-17, RAN4 to investigate which RS resource shall be used for determining the RX beam for this beam group.

· Recommended WF
· Collect companies’ view for these proposals in 1st round 
Sub-topic 3-2: QCL defination  
Sub-topic description:
· Proposals: To update the QCL definition or TCI chain definition in 38.133 
· Option 1: Yes. (Apple, Intel, Huawei)
· Option 2: No (Ericsson, vivo) 
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
Sub-topic 3-3: TRP specific BFR  
Sub-topic description:
· Proposals: To specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations 
· Option 1: Yes. (Ericsson, Apple, Nokia)
· Option 2: Others
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

Companies views’ collection for 1st round 

	Company
	Comments

	MediaTekXXX
	Sub topic 3-1 Simultaneous reception
More discussion is needed. 
One question for clarification, what is the assumption of number of the panel for this issue, i.e., one panel or two panels? We doubt one panel can simultaneously receive channel/RS with different QCL type D.
Besides, we also noticed that one UE capability, i.e., groupBasedBeamReporting, regarding group based reporting has been defined in TS 38.133, we are not sure whether the existing L1-RSRP measurement report requirement has already been applied for simultaneous reception channel/RS with different QCL type D or not. Because, in our understanding, if the group based beam reporting is allowed, to some extent, the UE should be able to support simultaneous reception with different QCL-TypeD.

Sub topic 3-2 QCL definition
Support option 1 but we are open to discuss the proper wording.
Sub topic 3-3 TRP specific BFR
We are open to discuss.
Sub topic 3-1 Simultaneous reception
TBA
Sub topic 3-2 QCL definition
TBA
Sub topic 3-3 TRP specific BFR
TBA


	Intel
	Sub topic 3-1 Simultaneous reception
Proposal 1:
Support option 1. First, Test capability didn’t support simultaneous reception from two AOAs. Second, due to limited time line, there are too many open issues related to the requirement for non-serving cell measurement and TCI state switch delay, we’d better consider requirement for one single non-serving cell at one time first and postpone the simultaneous reception to future release. Third, if simultaneous reception is supported, UE will need to track multiple timing, more timing issues need to be discussed. For example, whether there is any requirement about the timing offset between multiple signals? and how can UE deal with multiple timings?
From our understanding, it may be one panel or multiple panels. It’s still possible to receive the signal from two AoAs using single panel to identify the Tx beam quality from different directions.
However, we prefer to postpone the simultaneous reception for both single panel and multi-panel.    
Proposal 2:
if simultaneous reception of channel/RS with different QCL-D is not supported in Rel-17, TDM manner can be applied, UE can still report the beam quality for this beam group if group based reporting is configured.

Sub topic 3-2 QCL definition
Support option 1. At least UL/DL TCI chain concept needs to be updated since Rel-17 introduce UL TCI state.
Sub topic 3-3 TRP specific BFR
Fine to further discuss.


	Ericsson
	Sub-topic 3-1: Simultaneous reception  
As we discussed in our paper simultaneous reception of PDSCH is supported from Rel-16. We feel it is important to define simultaneous reception requirements. If companies feel remaining time is not sufficient, we are open to prioritize some of the requirements. 

Sub-topic 3-2: QCL definition  
Our understanding is option 2 as we described in our paper. 

Sub-topic 3-3: TRP specific BFR  
We support option 1 as RAN1 introduced this feature in Rel-17 and RAN4 should define respective requirements.

	Huawei
	Sub topic 3-1 Simultaneous reception
P1: we can agree with option 1.
P2: as we mentioned in our paper, RAN1 agreed that UE can receive different beams within the same group. RAN4 needs to study the QCL assumptions for the beams within the same group and whether there have impacts on current measurement restriction requirements for L1-RSRP measurements.
Sub topic 3-2 QCL definition
We support option 1.
The QCL definition needs to be extended to uplink in Rel-17. And the definition of TCI chain can be divided into DL TCI chain and UL TCI chain. A DL TCI chain includes SSB and CSI-RS, which can reuse the existing definition in Rel-16. A UL TCI chain can include SSB and/or CSI-RS and/or SRS.
Sub topic 3-3 TRP specific BFR
We can agree with option 1.

	Nokia
	Sub topic 3-1 Simultaneous reception
Support P1 Option-2 and P2. 
Simultaneous reception is assumed to be supported since Rel-16 features, and RAN1/2 keep working further based on the assumption. RAN4 accordingly defines simultaneous reception requirements.
A UE will see multiple TPRs in FR2. It is not guaranteed that SSBs of SC and NSC are always received in TDM manner.
If this discussion is postponed to the next release, we want to discuss which option is possible or not to be supported with Rel-17 requirements. 
i. A UE simultaneously receives channel/RS from different QCL sources using different RX beams 
ii. A UE simultaneously receives channel/RS from different QCL sources using one (wide) beam
RAN4 further discusses the behaviors with Proposal 2, and channel or RS supporting simultaneous reception are FFS.   Also, we want to confirm if a UE can receive two consecutive SSBs with different QCL without issues if they are allocated in TDM manner. 

Sub topic 3-2 QCL definition
Although QCL definition can be used for UL by its concept, but this needs to be aligned with RAN1/2 specs. 

Sub topic 3-3 TRP specific BFR
Support Option 1.


	Apple
	Sub-topic 3-1: Simultaneous reception  
We support option 1 in proposal 1. Even though we have simultaneous reception of PDSCH in R16 with mTRP in FR1 and FR2, RAN4 only defined requirements in FR1. Firstly, we can only support 1 AoA in test set up. Also, simultaneous reception with different QCL Type D requires additional UE capability for multi-panel reception. 
We identified several impacts to exiting requirements if simultaneous reception is supported. Also, RF doesn’t have any conclusion on feasibility to support this yet. 
To Nokia, Our understanding is that UE supporting multi panel simultaneous reception can receiving with 2 RX beam/ QCL Type D simultaneously. Otherwise, with 1 wide RX beam (which we don’t see the advantage of) or in TDM fashion.

Sub-topic 3-2: QCL Definition  
We support option 1 for reasons mentioned in our paper.
Sub-topic 3-3: TRP specific BFR  
We support option 1. 

	Samsung
	Sub-topic 3-1: Simultaneous reception
Proposal 1: Support option 1. 
We wonder which requirements are denoted here. In the Rel-17 FeMIMO, the requirement we would discuss and define, regarding to simultaneous reception, is inter-cell measurement. However, the scenario is confined to intra-frequency layer measurement so that UE cannot support the capacity of IBM. In this context, we cannot assuming simultaneous reception since it is out of Rel-17 scope. 
In other words, for the RRM requirement is not mature for discussing the requirement for simultaneous reception. For release 17, we would better keep a unified context for RRM requirement. So we suggest postpone to future release.
Proposal 2: In our understanding, simultaneous reception of channel/RS with different QCL-TypeD is not mandatory feature for UE. UE does not exist this issue if it do not support the feature.
Sub-topic 3-2: QCL definition
We are open to discuss if needed considering UL TCI is introduced.
Sub-topic 3-3: TRP specific BFR
We are open to further discuss if RAN1 introduce this feature in Rel-17.

	vivo
	Sub-topic 3-1: Simultaneous reception
P1: Prefer option 1. Testability is one issue. But we are open to discuss requirement based on one UE panel
P2: Up to P1.

Sub-topic 3-2: QCL definition
Option 2.  Agree with Nokia that RAN1/2 should agree on the update, firstly.

Sub-topic 3-3 TRP specific BFR
Ok to option 1 if issue 3-1 gets clarified.

	Qualcomm
	Sub-topic 3-1: 
Proposal 1:  Option 2. We do not think the impact to RRM is high because most requirements can be reused or no changes would be needed. At least the discussion should be started to see what needs to be done. 
We do not think there is any feasibility issue to be discussed, we agree that there is testing impact.

	Moderator
	Sub topic 3-1: 
Diverse view are observed in the e-mail discussions before GTW. In previous RAN4 WF, it is agreed to conclude the impact to RAN4 requirements in this RAN4 meeting. Guideline from GTW is required to further proceed the discussions. 
Sub topic 3-2: 
Moderator recommendation WF: Continue e-mail discussion based on the consensus reached in GTW. It is also preferred by some companies that final agreements shall be aligned with RAN1. In such case, moderator also suggest to hold the decision until we see clear decision in RAN1. 
Sub topic 3-2: 
Moderator recommendation WF: Option 1 
To specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations

	vivo
	For the 1st bullet, no strong view. Either QC’s version or Moderator’s version is fine to us. We are not OK to any assumptions that based on 2 panels.
For rest of the bullets generally we are fine. We are also open to further discuss.


  
Summary for 1st round 

	
	Status summary 

	
	Sub topic 3-1 Simultaneous reception
No consensus reached in the GTW and 1st round e-mail discussion. One possible WF can be discussed considering different views, i.e., 
· No RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE with 2 antenna panels with simultaneous reception capability in REl-17 under FeMIMO WI or TEI17
· RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs
Sub topic 3-2: 
Moderator recommendation WF: No clear majority view is observed. It is also preferred by some companies that final agreements shall be aligned with RAN1. In such case, moderator also suggest to hold the decision until we see clear decision in RAN1. 
· RAN4 will further discuss the QCL definition update based on RAN1 agreements
Sub topic 3-2: 
Moderator recommendation WF: Option 1 
· RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Can below bullets be approved as WF for other RRM requirements 
· No RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE with 2 antenna panels with simultaneous reception capability in REl-17 under FeMIMO WI or TEI17
· RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs
· RAN4 will further discuss the QCL definition update based on RAN1 agreements
· RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations

	Company
	Comments

	Intel
	We are fine with these proposals.

	Qualcomm
	We do not agree with the proposed WF. There should first be an understanding of the needed changes before agreeing to postpone the work. we can agree to further discuss the requirement impact and then we can discuss what to do when having a better picture of what is needed. Some companies are claiming that there will be a big impact but there hasn’t been any concrete analysis. 
We are also not clear about the use of “panel”, is there a clear definition of a panel? What is the difference between UEs with 1 antenna panel and 2 antenna panels in FR2? the meaning of the end bullet should be clarified
Why drop this objective from the WI instead of others like unified TCI?
The first main bullet should be removed, please see below:
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE capable of simultaneous reception from 2 AoAs in REl-17 under FeMIMO WI 
·  how to handle the requirements definition can be further discussed after the needed changes are clarified.
· RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs	Comment by Valentin Gheorghiu: what exactly is the meaning of this and relationship with 2 antenna panels?
· RAN4 will further discuss the QCL definition update based on RAN1 agreements
· RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations
· 

	Nokia
	We disagree to the first bullet. We tent to agree to QC’s view that there is no need to refer to the number of UE antenna panels for Rel-17 requirements. UE beam assumption is rather more important.
We are fine with QC proposal. Alternatively, we propose our text revision :

RAN4 further studies the Rel-17 RRM requirement impact and relative testing issues for FR1 and FR2 UE capable of simultaneous reception with assumption that
   -	A UE simultaneously receives channel/RS from different QCL sources using one beam.

With this, remove the first and second bullets. RAN4 has seen many companies’ support in the first round about simultaneous reception with one beam assumption.

Also we are ok with the last two proposals :
-	RAN4 will further discuss the QCL definition update based on RAN1 agreements
-	RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations

	Ericsson
	We analyzed potential RRM requirements impact in our paper. We prefer having discussion on the requirement wise and take the decision of postponing based on the workload. We prefer prioritizing at least few of the requirements. 

	MediaTek
	Prefer no RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D
To us, it seems a bit strange to use the same beam/panel to receive channel/RS from different QCL sources. We suggest to clarify the scenario first.
One question for clarification, when we said simultaneous reception, to us, it means UE is required to receive the channel/RS at the same OFDM symbol. Then, it is impossible to receive the signals by TDM manner.

	Apple2
	We mostly support the moderator’s proposal but have a comment that we can only have further study in R17 FeMIMO, but not in TEI17.
Also, for -	RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs. We request some clarification. Is this for receiving signals with different QCL Type D with same RX beam?

	Samsung
	We agree with no RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D. 
We do not agree with there is no need to refer to the number of UE antenna panels for Rel-17 requirements, since for FR2 it is very clear that for current design one panel can only support one beam direction at one time. In FR2, the definition of antenna panel is clear in 3GPP that to form a beam for transmission. It is a common understanding for MIMO.
Also we do not think it is good to prioritize some of RRM requirement in Rel-17. As we commented, for the RRM requirement is not mature for discussing the requirement for simultaneous reception. For release 17, we would better keep a unified context for RRM requirement. So we suggest postpone it to future release.
And we do not think it is to drop the objective from the WI. Whether the requirement should be defined is in RAN4 scope. RAN4 can make decision for RAN4 requirement based on RAN4 situation.
Besides, we are open to technically study the RRM requirement impact and relative testing issues for FR2 UE with 2 antenna panels with simultaneous reception capability in REl-17 in FeMIMO. It is good for future standardization.

	Moderator
	No consensus is observed for 1st and 2nd bullet, moderator suggest to return to these two bullets with different options (Moderator & QC &Nokia) . 3rd and 4th bullets are stable 
For RRM requirements for simultaneous reception channel/RS with different QCL type D, two options can be further discussed in return to GTW session 
Option 1: 
· No RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE with 2 antenna panels with simultaneous reception capability in REl-17 under FeMIMO WI or TEI17
· RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs
Option 2: 
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE capable of simultaneous reception from 2 AoAs in REl-17 under FeMIMO WI 
·  how to handle the requirements definition can be further discussed after the needed changes are clarified.
Option 3: 
RAN4 further studies the Rel-17 RRM requirement impact and relative testing issues for FR1 and FR2 UE capable of simultaneous reception with assumption that
   -	A UE simultaneously receives channel/RS from different QCL sources using one beam.
· 



Summary for 2nd round 
	
	Status summary 

	
	Based on comments received in 2nd round, no consensus reached for simultaneous reception 
For RRM requirements for simultaneous reception channel/RS with different QCL type D, three options can be further discussed 
Option 1: 
· No RRM requirements will be specified for simultaneous reception channel/RS with different QCL type D
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE with 2 antenna panels with simultaneous reception capability in REl-17 under FeMIMO WI or TEI17
· RAN4 will further discuss the RRM requirements impact for FR1 and FR2 UE with 1 antenna panel with simultaneous reception capability of multiple TRPs
Option 2: 
· RAN4 will further study the RRM requirement impact and relative testing issues for FR2 UE capable of simultaneous reception from 2 AoAs in REl-17 under FeMIMO WI 
·  how to handle the requirements definition can be further discussed after the needed changes are clarified.
Option 3: 
RAN4 further studies the Rel-17 RRM requirement impact and relative testing issues for FR1 and FR2 UE capable of simultaneous reception with assumption that
   -	A UE simultaneously receives channel/RS from different QCL sources using one beam.
No further comments for below bullets which can be agreed as WF 
· RAN4 will further discuss the QCL definition update based on RAN1 agreements
· RAN4 will specify the TRP specific BFR including requirements for BFD, CBD and BFRQ assuming 2 BFD-RS sets in mTRP operations





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RRM impact for unified TCI in FeMIMO …
	YYYIntel
	

	LS on … 
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF for RRM requirements for inter-cell beam management
	
	

	WF for other RRM requirements 
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120320R4-210xxxx
	WF on FeMIMO RRM impact for unified TCI CR on …
	XXXIntel
	Agreeable, Revised, Merged, Postponed, Not PursuedReturn to 
	Further discussion is still ongoing on reflector 

	R4-2120321R4-210xxxx
	WF on FeMIMO RRM requirements for inter-cell beam managementWF on …
	YYYSamsung
	AgreeableAgreeable, Revised, Noted
	

	R4-2120322R4-210xxxx
	WF on other FeMIMO RRM requirements LS on …
	SamsungZZZ
	Return toAgreeable, Revised, Noted
	Further guideline is required to further proceed the discussion on simultaneous receptions 

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Moderator (Samsung)
	Xutao Zhou
	xutao.zhou@samsung.com

	MediaTek
	Chih-Kai, Yang
	ck.yang@mediatek.com

	Nokia
	Daejung Yoon
	daejung.yoon@nokia-bell-labs.com

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com

	Samsung 
	Yiyan Zhang
	yiyan.zhang@samsung.com

	Ericsson
	Venkat 
	Venkatarao.gonuguntla@ericsson.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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