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Introduction
This e-mail discussion summary captured the discussions for Rel-17 FeMIMO RRM Core requirement maintenance in 9.18.2 in RAN4 #103-e meeting.
In RAN4 102-e meeting, WF is approved.
· WF on FeMIMO RRM impact for unified TCI was approved in R4-2206943
· WF on FeMIMO RRM requirements for inter-cell beam management was approved in R4-2207108
· WF on other RRM requirements for FeMIMO was approved in R4-2206935
Topic #1: Unified TCI state (9.18.2.1)
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2207806
	Apple
	UL TCI state switching requirements 
Proposal #1: DCI based UL TCI state switch shall be applicable when target TCI state is known and in activated UL TCI state list.
Proposal #2: When PL-RS of target TCI state is SSB, in FR2 the time for PL-RS measurement shall also include Rx beam sweeping time. Define the MAC-CE based TCI state switching delay as: THARQ + 3ms + NM*( TFirstSSB  + 39*TSSB + 2ms) The active TCI state list update delay specifies the time for UE to be able to receive DCI for TCI indication.
Observation#1: After the TCI is activated in UL (or DL) TCI state list, the UE can receive DCI with TCI indication for the activate TCI state. 
Proposal #3: The active TCI state list update delay specifies the time for UE to be able to receive DCI for TCI indication.
Common TCI Indication
Observation #2: If the TCI states associated with common TCI ID are different RS then the switching delay would apply for each CC separately. 
Observation #3: If the TCI states associated with common TCI ID are the same or shared RS then a common switching delay can be defined. 
Proposal #4: Define requirements for common RS case only – when the target TCI state ID is associated with the same RS for all CCs
Proposal #5: Delete the wording in “[ ]”:  [all CCs with a common indicated TCI-State in the same CC list configured by simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]  for DCI based downlink TCI state switch delay
Proposal #6: Further discuss how to capture common TCI switch with common RS if necessary. 

	R4-2208058
	Intel Corporation
	Proposal 1: For UL TCI state switch, the known condition is defined as whether source RS in UL TCI state is measured and reported before.
Proposal 2: For the third condition, change it to “PL-RS is maintained for UL or Joint TCI state switch”.
Proposal 3: For TCI state-pair indication, The TCI state switching delay requirement can be defined for UL TCI and DL TCI switching independently.
Proposal 4: If CSI-RS is configured for source RS in UL TCI state and SSB is configured for PL-RS, no extra delay is needed.
Proposal 5: If the same/single RS (indicated by a common TCI state ID) is used to provide beam information for the set of configured CCs, the RS in the TCI state provides QCL-TypeD.
Proposal 6: If source RS provide QCL-A or QCL-B, common TCI state ID update requirement will not apply for multiple CCs.
Proposal 7: Re-use  MAC CE based UL TCI state switch delay of unknown case for PL-RS switching delay.
Proposal 8: Define MAC CE based TCI state list update requirement for known TCI state case.
Proposal 9: Active uplink TCI state list update delay will be the same as that for downlink TCI state list update. 

	R4-2208465
	MediaTek Inc.
	Observation 1: For common TCI state switch, one source RS, which is determined from indicated common TCI state ID, could be either across CCs or per CC 
Proposal 1: For common TCI state switch, RAN4 to introduce the delay requirement for one source RS per CC, where the source RS per CC is used to provide QCL information.
Observation 2: According to the field description of “cell” in QCL-Info in TS 38.331, QCL-Type C and D can be used for across CCs but not QCL-Type A and B.
Proposal 3: For common TCI state switch, if TCI states involving QCL-Type A and B, the requirement is defined per CC; if TCI states involving QCL-Type C and D, the requirement can be defined per CC or across CCs.
Proposal 4: Reuse the existing known condition, which can apply for both case of source RS per CC and source RS across CC. And it means that if the source RS is configured per CC, then the known condition is per CC; other wise the known condition is across CC.
Proposal 5: For DCI based UL and joint TCI state switch, the requirement is not applicable if the PL-RS of target TCI state is non-maintained.
Proposal 6: For the case when SSB is indicated as PL-RS, reuse the existing delay requirement of MAC CE based UL TCI state switch.
Proposal 7: For MAC CE based UL TCI state switch delay, the existing requirement is applicable regardless of whether PL-RS is known or unknown.
Proposal 8: For MAC CE based TCI state list update, requirement is not applicable if unknown TCI state is included in the TCI state list.
Proposal 9: The existing requirement for unified TCI in clause 8.15 can already cover the MAC CE based and DCI based TCI state-pair indication
Proposal 10: For MAC CE based TCI state list update, requirement is not applicable if Nmax > 1.


	R4-2208776
	ZTE Corporation
	Proposal 1: It is necessary to clarify the applicability of DCI base TCI state switching delay requirements, including the following three cases: 1) When target TCI state is known; 2) When target TCI state is in active TCI state list for DL and joint TCI switch; 3) When target TCI state is maintained for UL and joint TCI state switch.
Proposal 2: The procedure of RX beam refining and PL-RS measurement should not be combined. UE should perform PL-RS measurement with an assumed RX beam.
Proposal 3: We prefer to insist on the original agreements even when the SSB is indicated as PL-RS in UL TCI state. 
Proposal 4: TCI state-pair indication belongs to separate mode, so we prefer to use the DL and UL TCI state switching delay requirements respectively for TCI state pair indication, and correspondingly the DL and UL TCI state can be switched independently.
Proposal 5: For known condition in CA scenario, we have the following suggestions:
- The known condition should be dependent on shared RS or different RS.
- For the case of different RS, i.e. each BWP/CC configured with respective TCI state pool, reusing the existing known condition. Once the source RS of target TCI state is known for each CC in the intra-band CC group, which means the known condition is satisfied.
- For the case of shared RS, i.e. a reference BWP/CC configured with a reference TCI state pool, If the associated RS in common TCI state provides QCL-TypeD, the known condition can only consider whether the associated RS in the reference CC is known or not. 
Proposal 6: For MAC CE based PL-RS switching requirement when PL-RS is unknown, re-use MAC CE based UL TCI state switch delay of unknown case.

	R4-2209005
	Huawei, Hisilicon
	Proposal 1: In FR2, when a SSB is indicated as PL-RS in a UL TCI state, the MAC-CE based UL TCI state switching delay for both known case and unknown case can be defined as:
· THARQ + 3ms + NM*(5*TL1-RSRP_SSB + 2ms) with the assumption of M=1. 
· Where NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
Proposal 2: There is no need to define additional requirements for MAC-CE based PL-RS switching indicated by unified TCI.


	R4-2209500
	vivo
	Observation 1  In legacy known condition definition, a target RS is considered as known if UE has performed L1-RSRP measurements on some other RSs that are also QCLed to this target RS, i.e. the target RS is known 
· if it is the QCL-D source of another RS that UE has performed L1-RSRP measurements on, or 
· if UE only has performed L1-RSRP measurements on its QCL-D source.
Observation 2  For beam alignment case, the L1-RSRP measurement performed for the unknown UL/Joint TCI may also provide Rx beam information for the unknown PL-RS.
Proposal 1  The known conditions for UL TCI and for PL-RS remain the same as legacy requirements, while requirements are only defined for the beam alignment case.
Proposal 2  As long as PL-RS and source RS of UL/Joint TCI meet the beam alignment condition, the unknown UL TCI requirements can also be applicable to the case when PL-RS is unknown.
Observation 3  In legacy requirements, Rx beam sweeping is not specified for SSB-based measurements for time-frequency tracking and PL-RS update, since the Rx beam for this SSB reception is already considered as known. For L1-RSRP measurements requirements, the Rx beam sweeping is considered for the worst case, and is not applicable to the case when a tighter requirement is applied.
Proposal 3  MAC-CE based UL TCI state switching delay requirements agreed in RAN4 101-bis-e can be applicable to the case when the PL-RS is SSB and the SSB is configured for L1-RSRP measurements.
Proposal 4  RAN4 further check whether the common understanding is that, ‘TCI state list’ is the list of TCIs that activated in the same MAC CE, but not the list of activated TCI codepoints in the same MAC CE.
Proposal 5  RAN4 confirms that the UL TCI list update delay requirement specifies the delay that UL TCI becomes applicable after a MAC CE activating more than one TCIs is received, and the end point of this delay is defined as the time when UE is able to transmit PUSCH, PUCCH or SRS based on the new TCI list.
Proposal 6  In R17 TCI state list update requirements, specify requirements for the case when not all activated TCIs are known.
Proposal 7  Clarify for CA scenarios that 
· in intra-band CA case, if the associated RS in common TCI state provides QCL-TypeD, the known condition can only consider whether the associated RS in the reference CC is known or not, and
· all other requirements for each CC follow the same requirements defined in single carrier case.
Proposal 8  RAN4 further discuss whether to clarify the R17 joint or separate TCI assumption after DCI-based BWP switch.

	R4-2210052
	Nokia, Nokia Shanghai Bell
	Observation 1 : Fundamental conditions for active TCI for UL are missing. There is no definition of active TCI for UL in RAN1/2 specs. Also, a UE should keep time and frequency sync tracking on the source RS in UL TCI to be capable of UL transmission.
Observation 2 : maxNumberActiveTCI-PerBWP under tci-StatePDSCH should be about activated TCI-states with UE synchronization for both DL and UL. The current spec addresses about DL only.

Proposal 1 : Rel-17 active UL TCI state should be under time and frequency tracking. This means that active UL TCI list belongs to active DL TCI state list.
· Add the time and frequency tracking condition to the active TCI state for UL.

Observation 2 : We found main issues regarding ‘active UL TCI list’ in inter-cell or mTRP scenarios
Observation 3 : We found main issues regarding ‘active UL TCI list’ in inter-cell or mTRP scenarios
(i) Network does not know which PL-RS is maintained by UE, so it does not know which path loss measurement is available for UL transmission in inter-cell scenarios. PL-RS maintenance is executed by UE selection.
(ii) A UE does not know which TCI(s) in the 8 active TCI states will be used for UL transmission by network scheduling. A UE also does not know which PL-RS should be maintained. 
(iii) If PL-RS is not maintained among the 8 active TCI states by a UE, network experiences UL switching latency due to PL-RS 5 sample measurement delay.

Proposal 2 : Based on Observation-2,3 regarding ‘active TCI list’ for UL, we propose a LS draft in appendix.
· Send LS to RAN1/2 to share the issue statements on active TCI list for UL. Possible solution is up to RAN1/2 in Rel-17 or Rel-18 enhancement.
· Improve PL-RS measurement period for TCI switching using active UL TCI list by reducing strict 5 PL-RS sample measurement period.

Proposal 3 : when SSB is indicated as PL-RS in UL TCI state for FR2, 
-  The number of sample M will not always be fixed as 5 samples. If a UE performs both L1-RSRP measurements and PL-RS measurements on the same SSB, the number of samples used for L1-RSRP is counted for pathloss measurement.
- Sharing factor P can be applicable, however the number of UL-TCI under pathloss measurement maintenance should be scheduled and managed between network and a UE.
- We refer to make generic requirements with ‘TPL_RS’ notation. When SSB is indicated as PL-RS in UL TCI state, ‘TPL_RS’ = TSSB.

Proposal 4 : When the source RS in UL-TCI is known and the source RS is associated with the configured PL-RS by QCL-D, the PL-RS is always treated as known. 
· The UE can practically use the beam measuring L1-RSRP for pathloss measurement. In this case, additional TL1-RSRP is not required for PL-RS measurement.

Proposal 5 : Rel-17 unified TCI switching delay requirement can be defined with UL-TCI and DL-TCI switching requirements respectively. We don’t see good reason to define TCI state-pair indication requirement.

Proposal 6 : Regarding MAC-CE based TCI state list update for SC and NSC cells, consider option-1 (specifying requirements for the case when not all TCI states are known), that is definitely a common case. 

	R4-2210138
	Ericsson
	Proposal 1: Requirements for TCI state pair indication is not required to discuss separately as it is already covered in joint/separate TCI state switching requirements. In other words, no additional requirements are needed for this case.
Proposal 2: In FR2, when a SSB is indicated as PL-RS in a UL TCI state, the MAC-CE based UL TCI state switching delay for unknown case can be defined as THARQ + 3ms + TL1-RSRP_SSB +4*Ttarget_SSB+ 2ms. Where, TL1-RSRP_SSB is same as TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, with the assumption of M=1 and TReport = 0.
Proposal 3: In FR2, when a SSB is indicated as PL-RS in a UL TCI state, the MAC-CE based UL TCI state switching delay for known case can reuse the MAC CE based PL-RS requirements defined in Rel-16.
Proposal 4: Re-use MAC CE based UL TCI state switch delay of unknown case when the PL-RS is unknown for MAC CE based PL-RS switching.
Proposal 5: Common TCI state is known if each associated RS in the code point is known.
Proposal 6: RAN4 to specify requirements for the case when not all TCI states are known in atcive TCI state update list.
Proposal 7: If all the TCIs in the active TCI state list are not known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to receive PDCCH to schedule PDSCH with the new target TCI states at the first slot that is after n + + (THARQ + TL1-RSRP + Tfirst-SSB_List + TSSB-proc) / NR slot length.



Open issues summary

Sub-topic 1-1 MAC CE based TCI state Switching delay requirements 
Issue 1-1-1 Active TCI state for UL
· Proposals:
· Option 1(Nokia):
· Rel-17 active UL TCI state should be under time and frequency tracking. This means that active UL TCI list belongs to active DL TCI state list.
· Send LS to RAN1/2 to share the issue statements on active TCI list for UL. Possible solution is up to RAN1/2 in Rel-17 or Rel-18 enhancement.
· Improve PL-RS measurement period for TCI switching using active UL TCI list by reducing strict 5 PL-RS sample measurement period.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

	Company
	Comments

	Huawei
	Option 1 is not needed.
UL timing is derived from current DL timing. The limitation that active UL TCI list belong to active DL TCI list is no needed.

	MediaTek
	not very clear what is the issue here. NW will use the following format to indicate which UL or DL/joint TCI state is activated. Besides, according to RAN1 agreement as following, the PL-RS of the UL or joint TCI state in the unified TCI state activation MAC CE should be maintained. Thus, to our understanding, both NW and UE should know which RS is PL-RS and how many PL-RS is maintained.

	[image: ]
Figure 6.1.3.47-1: Unified TCI state activation/deactivation MAC CE



	Agreement in RAN1 #105-e
	Agreement
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.
· The UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state
· …








	Ericsson
	Issue is not clear. UL TCI state timing is derived from the RS of the UL TCI state. We do not think active ULTCI state list shall belong to active DL TCI state list for timing acquisition. 

	Apple
	The active UL TCI state list is different from active DL TCI state list in our understanding. For UL TCI state switch we don’t see the necessity for UE to know fine timing for UL transmission, since UL timing is based on serving cell timing. For UL TCI state switch the UE needs to maintain the PL-RS to enable DCI based UL TCI or Joint TCI state switch. 


	Intel
	For the first bullet, since UL timing will be based on DL timing. UL TCI state don’t need to do time and frequency tracking. From our understanding, active UL TCI state list and DL TCI state list can be independent.
For the 2nd bullet, don’t need to send LS.
For the 3rd bullet, in current spec, whether to reduce PL-RS measurement period depends on whether PL-RS is maintained. According to agreement from RAN1:
· The UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state
we are also fine to modify the condition of “maintain” by clarify that if PL-RS is included or QCL-TypeD with source RS in activated UL TCI state, 5 samples can be skipped.

	Qualcomm
	In FR2 there could be an issue with UL timing if the corresponding DL RS is not measured. Because the propagation could be quite different for different signals(beams), it would be useful for time tracking if the UE is already tracking the DL timing. We think Option 1 is reasonable.

	Nokia
	@Huawei and @Ericsson @Intel
We are ok to say that the limitation that active UL TCI list belong to active DL TCI list is no needed.  However, it still needs a new agreement below for clarification of UE’s UL behavior :
- UL TCI state timing/frequency sync are derived from [DL-RS] associated with UL TCI state, if the UL TCI state is activated.
This is from your comment and it is important for Rel-17 inter-cell support. While Rel-15/16 mainly considered single cell scenarios, Rel-17 considers inter-cell and mTRP support. DL and UL TRP points can be physically different, timing/frequency derived from a UL TCI state can be different from DL TCI. A UE should track timing/frequency sync are derived from RS of UL TCI state, that is not written any spec yet for UL. We assume the DL-RS is SSB (or TRS) with QCL indication, but we can further discuss DL-RS.

@ Apple, could you please elaborate on your comment just to clarify? It is understood a bit differently from the yellow highlight. 
      - For UL TCI state switch we don’t see the necessity for UE to know fine timing for UL transmission, since UL timing is based on serving cell timing.

@QC, we at least shared the same problem statement as QC.

@MTK, thanks for comment. We have the same observation on RAN1 agreements. In fact, it gives some confusion. 
· RAN1#105  : The UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state
It is unclear if a UE can maintain all of UL TCI activated by MAC-CE comment. What you captured is just MAC-CE TCI activation commend. In the current spec, the number of active TCI state is up to 8, while the number of maintained PL-RS is up to 4. For example, if there can be 8 active joint TCI, we may see that some PL-RS are maintained or some are not maintained, that is problematic. We point out an issue that the number of active TCI is different from the UE capability of PL-RS maintenance. 
Also, ‘maintain up to four PL-RS’ is written in TS38.213, not in TS38.306. This should be specified in RAN2 spec correctly as a UE capability, if this is regarded as an important factor impacting on UL TCI switching. Also, If UL TCI is activated, it should be prepared for DCI trigger for UL grant and UL transmission.

Sending LS is up to this discussion. If the discussion with MTK makes sense, it will be good to clarify it by sending LS.


	vivo
	Option 1 is not needed.
Our understanding is that UL TCI is only related to UL spatial relation, i.e. UL beam information, but not time-frequency tracking. UE time-frequency tracking is done based on DL TCI. 

	ZTE
	We also believe UL timing can be acquired from current DL timing, so UE do not need to perform time/frequency tracking based on the source RS of UL TCI state. 
For the 3rd bullet, if UE do not need to perform time/frequency tracking based on UL TCI state, we are not sure whether we need active UL TCI state list. We guess Nokia wants to use the active UL TCI state list to keep all maintained PL-RS, which can really save the 5 samples latency, we are open for this.

	Samsung
	Do not agree the Proposal.
There two TCI list, one for DL and Joint, and one for UL.
For UL TCI, it can be associated with SRS according to RAN2 design. So it cannot belong to DL TCI.



Issue 1-1-2 Known condition for target TCI state
· Proposals:
· Option 1(vivo):
· The known conditions for UL TCI and for PL-RS remain the same as legacy requirements, while requirements are only defined for the beam alignment case.
· As long as PL-RS and source RS of UL/Joint TCI meet the beam alignment condition, the unknown UL TCI requirements can also be applicable to the case when PL-RS is unknown.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

	Company
	Comments

	Huawei
	Generally we agree with option 1. 
Since the source RS of UL TCI state is identical or QCI-typeD to PL-RS, PL-RS and source RS shall be both as known or both as unknown.

	MediaTek
	Generally fine with the option 1. But, for the wording in spec, we would like to keep it as it is, i.e. the delay requirement is depending on whether the target TCI state is known or not.

	Ericsson
	Fine with option 1

	Apple
	Generally fine with the proposal. The known condition for UL TCI associated with DL-RS is defined based on the RS in TCI state or RS QCLed to it is measured and reported. Since we consider beam alignment case only, the PL-RS would also be known or unknown if the RS in UL TCI is known or unknown
For known condition for UL TCI can be based on the known condition of Ul spatial relation info.

	Intel
	Fine with option 1.

	Qualcomm
	We agree with Option 1.

	Nokia
	We are ok with this proposal. As we understand, this proposal is aligned with Nokia proposal in Issue 1-5-1.

	vivo
	Support option 1.
Since it is one remaining issue based on WF from last meeting, we think no spec impact from it.

	ZTE
	Agree with Option 1. Since the detail of beam alignment has been identified, i.e. the PL-RS and the source RS would be identical or QCL-Ded if beam alignment satisfied, they shall be both known or unknown. 




Issue 1-1-3  TCI state-pair indication requirement
· Proposals
· Option 1(Nokia):
Rel-17 unified TCI switching delay requirement can be defined with UL-TCI and DL-TCI switching requirements respectively. We don’t see good reason to define TCI state-pair indication requirement.
· Option 2(Ericsson, Intel, ZTE):
· Requirements for TCI state pair indication is not required to discuss separately as it is already covered in joint/separate TCI state switching requirements. No additional requirements are needed for this case.  
· Recommended WF
· Option 1 and option 2 are similar. Suggested WF: 
· No additional requirements are needed for TCI state-pair indication requirement.  

	Company
	Comments

	Huawei
	Agree with the suggested WF.

	MediaTek
	Support the recommended WF. The existing requirement has already covered this case.

	Ericsson
	Agree with recommended WF.

	Apple
	Options 1,2 are similar. Support the suggested WF that no additional requirements are needed. 

	Intel
	Support Recommended WF.

	Nokia
	We are fine with option-1 and option-2 statements. 

However, we want to double check a CR statement if this discussion is correctly reflected.
Joint TCI switching is different from a pair of DL and UL TCI switching? A UE needs pathloss measurement time for UL TCI switching, so UL TCI switching may take much longer delay than DL TCI switching. This seems critical restriction on DL scheduling.

8.15.3	MAC-CE based downlink TCI state switch delay
In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.

	vivo
	OK to the recommended WF.
Note that the descriptions already in spec should not be impacted by this, since they are not additional requirements.

	ZTE
	Agree with the Recommended WF.

	Samsung
	Agree with the suggested WF.



Issue 1-1-4 MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· Proposals
· Option 1: Extra delay is needed.
· Option 1a(Huawei):
· In FR2, when a SSB is indicated as PL-RS in a UL TCI state, the MAC-CE based UL TCI state switching delay for both known case and unknown case can be defined as:
· THARQ + 3ms + NM*(5*TL1-RSRP_SSB + 2ms) with the assumption of M=1. 
· Where NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
· Option 1b(Apple):
· When PL-RS of target TCI state is SSB, in FR2 the time for PL-RS measurement shall also include Rx beam sweeping time. Define the MAC-CE based TCI state switching delay as: THARQ + 3ms + NM*( TFirstSSB  + 39*TSSB + 2ms)
· Option 2: No extra delay is needed.
· Option 2a (MTK, vivo, ZTE):
· Reuse the existing delay requirement of MAC CE based UL TCI state switch.
· Option 2b (Intel):
· If CSI-RS is configured for source RS in UL TCI state and SSB is configured for PL-RS, no extra delay is needed
· Option 3(Nokia):
· The number of sample M will not always be fixed as 5 samples. If a UE performs both L1-RSRP measurements and PL-RS measurements on the same SSB, the number of samples used for L1-RSRP is counted for pathloss measurement.
· Sharing factor P can be considerable like option-2 in Issue 1-2-5, however the number of maintained PL-RS should be scheduled and managed by network.
· We refer to make generic requirements with ‘TPL_RS’ notation. When SSB is indicated as PL-RS in UL TCI state, ‘TPL_RS’ = TSSB.
· Option 4(Ericsson):
· In FR2, the MAC-CE based UL TCI state switching delay for unknown case can be defined as THARQ + 3ms + TL1-RSRP_SSB +4*Ttarget_SSB+ 2ms. Where, TL1-RSRP_SSB is same as TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, with the assumption of M=1 and TReport = 0.
· In FR2, the MAC-CE based UL TCI state switching delay for known TCI state switching case can reuse the MAC CE based PL-RS requirements defined in Rel-16.  
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

	Company
	Comments

	Huawei
	We support option 1 and 1a. 
Option 1b is assumed that all the SSB occasions are available for PL-RS measurements, which means that current L3 measurements cannot be satisfied when SSB occasions are overlapped with SMTC or MG.
Option 2 is assumed that L1-RSRP measurements and PL-RS measurements are performed on different RS resources. However, there is no TCI state configuration for SSB resource, i.e. no source RS for SSB resource. Hence, UE cannot derive the beam information of SSB resource from other RS resource. Beam sweeping should be always assumed for SSB source in FR2.
For option 3, 5 measurement samples are assumed for PL-RS measurements since R16. RAN4 should define requirements based on common understanding.
For option 4, the same issue was also raised and discussed in R16.

	MediaTek
	prefer option 2a and 2b. To our understanding, it would be too long if UE is required to measure the PL-RS on each Rx beam. For example, if the periodicity of SSB is 20 ms, the total switch delay is 20*8*5 = 800 ms.

	Ericsson
	Huawei means option 4 is proposed in Rel-16 and not agreed? We think option 4 is a reasonable compromise. 

	Apple
	Option 1 – extra delay is needed when PL-RS is SSB in FR2 and not maintained. 
Delay requirements- We agree with Huawei on option 1b. We don’t agree with the other options.
For the delay we can define as to first SSB and 4 L1-RSRP measurement periods  for PL-RS measurement. We don’t actually need 5 L1 RSRP measurement periods in our understanding. 

	Intel
	Prefer option 2b. it needs to clarify the UE behaviour if source RS and PL-RS are different but QCL-typeD. For proposal 1, it seems that UE needs to perform RX beam sweeping twice.  If SSB is configured for both source RS in UL TCI state and PL-RS, we are open to further discuss.

	Nokia
	We support option-3. Regarding the first bullet of option-3, if a UE has measured L1-RSRP in the previous stage, the samples used for L1-RSRP can be included in pathloss measurement sample. In our view, basically, these L1-RSRP and PL are in the same procedure to measure RX signal strength power. There is no need to unconditionally claim 5-sample PL-RS period or 5 L1 RSRP measurement periods.

	vivo
	Prefer option 2a. We do not think beam sweeping should be always assumed for SSB source in FR2. For SSBs that indicated as PL-RS, Rx beam sweeping is not assumed.

	ZTE
	We are fine with Option 2a, 2b and 4.
When a SSB is indicated as PL-RS in target UL TCI state, which means the source RS is the SSB or QCL-Ded with the SSB since beam alignment should be guaranteed.
In our opinion, for known case, UE has identified the L1-RSRP and beam information of the source RS, so it is not necessary for UE to perform L1-RSRP measurement, so the requirement should be:
· THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
· NM is equal to 1 if PL-RS is not maintained, and equal to 0 otherwise
Or if any enhancement achieved in MAC CE based PL-RS requirements in Rel-16, we can further update.
For unknown case, UE needs to perform L1-RSRP to acquire suitable RX beam and the L1-RSRP, then with the assumed RX beam to measure PL-RS RSRP. So for PL-RS RSRP measurement, not need RX beam sweeping any more. For the equation THARQ + 3ms + TL1-RSRP_SSB +4*Ttarget_SSB+ 2ms in Option 4, it seems reasonable since 1 sample has been obtained during RX beam sweeping, so only additional 4 samples of PL-RS RSRP measurement is needed.


	Samsung
	We prefer either option 1a or specify the applicability rules here such as Option 2b.
We do not prefer too long delay for PL-RS activation as it is used for power control and it can be resolved by UE implementation.



Sub-topic 1-2 DCI based TCI state Switching delay requirements 

Issue 1-2-1 Requirement applicability of DCI based DL and UL TCI state switching delay
· Proposals:
· Option 1(Apple):
· DCI based UL TCI state switch shall be applicable when target TCI state is known and in activated UL TCI state list.
· Option 2(Intel):
· For the third condition, change it to “PL-RS is maintained for UL or Joint TCI state switch”.
· Option 3(MTK):
· the requirement is not applicable if the PL-RS of target TCI state is non-maintained
· Option 4(ZTE):
· 1) When target TCI state is known; 2) When target TCI state is in active TCI state list for DL and joint TCI switch; 3) When target TCI state is maintained for UL and joint TCI state switch.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 


	Company
	Comments

	Huawei
	We agree with option 1 and option 2. 
For option3, according RAN1’s agreements, UE is assumed to maintain the PL-RS of TCI state in active TCI state list. For DCI-based TCI state switching, the case that PL-RS of target TCI is not maintained seems not happen.
Option 4 seems to be same as option 1 and option 2.

	MediaTek
	Support option 1, 3 and 4.
Some options are similar. To our understanding, option 3 is covered by option 1 and 4. Because the PL-RS included/associated in/with target UL TCI is maintained only according to RAN1 spec. And the option 1 and 4 are similar.

	Ericsson
	We have similar comments as Huawei

	Apple
	We support option 1, 4. Based on RAN1 agreements UE shall maintain the PL-RS in active UL TCI state list. All options suggest the same.

	Intel
	Fine with option 1, 2 and 3.
For option 1, from the RAN1’s agreement, UE will maintain the PL-RS of the activated UL TCI state. Therefore, PL calculation can still be skipped.

	Nokia
	We are fine with option-1 and option-2, if active UL TCI list is clarified. 
Regarding option-3 for DCI based TCI switching, such a situation that the PL-RS of target TCI state is non-maintained should not happen. Such conditions are discussed in MAC-CE based TCI switching list update. 


	vivo
	We are OK to all options.
For option 1 and 2, we think they are correct.
For option 3, we think the proposal is just to clarify the condition that TCI should be activated. We agree with Huawei that if TCI is activated, then UL TCI should be maintained.
For option 4, wording issue is raised by option 2. We are ok to either one.

	ZTE
	Fine with Option 1, 2, 3 and 4. 
For the “maintain” case, the wording in Option 2 is more accurate.

	Samsung
	We are fine with option 4. When DCI indicate a TCI state, it should be in the active list.




Sub-topic 1-3 Common TCI state switching in CA case

Issue 1-3-1 Known condition on shared RS in CA scenario
· Proposals
· Option 1(ZTE, vivo):
· if the associated RS in common TCI state provides QCL-TypeD, the known condition can only consider whether the associated RS in the reference CC is known or not
· Option 2(MTK):
· Reuse the existing known condition, which can apply for both case of source RS per CC and source RS across CC. And it means that if the source RS is configured per CC, then the known condition is per CC; 	 the known condition is across CC.
· Recommended WF
· Option1 and Option 2 are similar. Suggest to combine them together:
· Reuse the existing known condition. If the associated RS in common TCI state provides QCL-TypeD, the known condition can only consider whether the associated RS in the reference CC is known or not.
	Company
	Comments

	Huawei
	We agree with the recommended WF

	MediaTek
	This issue is about source RS across CC case. Generally fine with recommended WF. But, we would like to further discuss QCL-Type C. To our understanding, according to TS 38.331 as follows, source RS per CC or across CC could be configured for Type C and D. Therefore, the following proposal is suggested:
· Reuse the existing known condition. If the associated RS in common TCI state provides QCL-Type C and QCL-Type D, the known condition can only consider whether the associated RS in the reference CC is known or not.

	The content extracted from TS 38.331
	QCL-Info ::=                        SEQUENCE {
    cell               ServCellIndex   OPTIONAL,   -- Need R
    bwp-Id             BWP-Id          OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, yped},
    ...,
    [[
    additionalPCI-r17        AdditionalPCIIndex-r17  OPTIONAL   -- Need R
    --Editor’s note: Can be discussed if ASN1 overhead reasons should have another way to implement than using this extension.
    --Editor’s note: Needed in Rel-15/16 TCI state for mTRP intercell and in Rel-17 TCI state for BM intercell
 
    ]]
}
 
DlorJoint-TCIState-r17 ::=                SEQUENCE {
     tci-StateUnifiedId-r17                   TCI-StateId,
     qcl-Type1-r17                            QCL-Info-r17,
     qcl-Type2-r17                            QCL-Info-r17                                                          OPTIONAL,   -- Need R    
     ul-powerControl-r17                      Uplink-powerControlId-r17                                                   OPTIONAL,  -- Need R
     pathlossReferenceRS-Id-r17               PUSCH-PathlossReferenceRS-Id -r17                                     OPTIONAL   -- Need S
     
 
}



	QCL-Info field descriptions

	cell
The UE’s serving cell in which the referenceSignal is configured. If the field is absent, it applies to the serving cell in which the TCI-State is configured. The RS can be located on a serving cell other than the serving cell in which the TCI-State is configured only if the qcl-Type is configured as typeC or yped. See TS 38.214 [19] clause 5.1.5.







	Ericsson 
	Agree with recommended WF

	Apple
	We support the moderator’s observations and recommended WF.  We would also like to understand how we plan to capture any requirements for common TCI switching – would it be for DCI based only? 

	Intel
	Support Recommended WF. For the comment of MTK, we are generally fine with type C as well.

	Nokia
	The recommend WF is fine.

	vivo
	We agree with recommended WF.
For QCL-C, we think the spec MTK cited is about unified TCI for inter-cell BM.
For common TCI configuration, the IE used for configuration should be refUnifiedTCIStateList-r17, cited as below. Current all QCL information configured in the other CC is referenced, including QCL-A/B/C. 
Therefore, for known condition, in our understanding it would be only related to UE knowing beam information or not, at least for FR2. In this sense QCL-D is enough.
dl-OrJoint-TCIState                          CHOICE {
        lists                                        SEQUENCE {
            dl-orJoint-TCIState-ToAddModList-r17         SEQUENCE (SIZE (1..max-DLorJointTCI-r17)) OF DLorJoint-TCIState-r17
                                                                                                                OPTIONAL,   -- Need N 
            dl-orJoint-TCIState-ToReleaseList-r17        SEQUENCE (SIZE (1..max-DLorJointTCI-r17)) OF TCI-StateId
                                                                                                                OPTIONAL    -- Need N
        },
        refUnifiedTCIStateList-r17                   RefUnifiedTCIStateList-r17
}                                                                                                           OPTIONAL,   -- Need R
RefUnifiedTCIStateList-r17  ::= SEQUENCE {
servingcell-r17                 ServCellIndex,
bwp-r17                         BWP-Id
}
refUnifiedTCIStateList
Provides the serving cell and BWP where the configuration for DlorJoint-TCIState-ToAddModList-r17 in this IE or ul-TCIState-ToAddModList in IE BWP-UplinkDedicated is for this serving cell and BWP. When this field is present, DlorJoint-TCIState-ToAddModList and DlorJoint-TCIState-ToReleaseList are not present.

	ZTE
	Agree with recommended WF

	Samsung
	We are fine with the recommended WF.




Issue 1-3-2 Known condition on different RS in CA scenario
· Proposals
· Option 1(ZTE):
· For the case of different RS, i.e. each BWP/CC configured with respective TCI state pool, reusing the existing known condition. Once the source RS of target TCI state is known for each CC in the intra-band CC group, which means the known condition is satisfied.
· Option 2 (MTK):
· Reuse the existing known condition, which can apply for both case of source RS per CC and source RS across CC. And it means that if the source RS is configured per CC, then the known condition is per CC; other wise the known condition is across CC.
· Option 3(Ericsson):
· Common TCI state is known if each associated RS in the code point is known.
· Recommended WF
· All the options are similar. Suggested WF:
· Reuse the existing known condition. If the source RS is configured per CC, then the known condition is per CC.

	Company
	Comments

	Huawei
	We agree with the recommended WF

	MediaTek
	This issue is about source RS per CC case. Generally fine with recommended WF. But, to make it clearer, the modified proposal is provided as below:
For QCL-Type A/B/C/D, reuse the existing known condition. If the source RS is configured per CC, then the known condition is per CC.

	Ericsson
	Agree with recommended WF

	Apple
	We support the moderator’s observations and recommended WF.  Our understanding is that we don’t have any requirements for this case – it is the same as TCI state switching on each CC separately and need not be specified. 

	Intel
	Fine with the modified proposal from MTK.

	Nokia
	The recommend WF is fine.

	vivo
	We support the recommended WF.

	ZTE
	Agree with recommended WF

	Samsung
	Agree with recommended WF



Issue 1-3-3 Common TCI state switching delay requirement for shared RS 
· Proposals
· Option 1(Apple): 
· Define requirements for common RS case only – when the target TCI state ID is associated with the same RS for all CCs
· Delete the wording in “[ ]”:  [all CCs with a common indicated TCI-State in the same CC list configured by simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]  for DCI based downlink TCI state switch delay
· Further discuss how to capture common TCI switch with common RS if necessary.
· Option 2(MTK):
· For common TCI state switch, if TCI states involving QCL-Type C and D, the requirement can be defined per CC or across CCs.
· Option 3(Intel):
· If the same/single RS (indicated by a common TCI state ID) is used to provide beam information for the set of configured CCs, the RS in the TCI state provides QCL-TypeD.
· Recommended WF
· Collect companies’ view for these proposals in 1st round.
	Company
	Comments

	MediaTek
	Support option 2. 
According to TS 38.331 (the signalling can refer to our comment in Issue 1-3-1), source RS per CC or across CC could be configured for Type C and D, and the source RS of Type A and B can only be configured by per CC. 
For option 1, 
1st bullet: we prefer to additionally introduce the requirement for source RS per CC case (different source RS in CA scenario). The delay requirement may refer to the existing single CC requirement.
2nd bullet: generally fine. But we are not sure whether to remove it or just correct the IE name. According to TS 38.214, the IE name is provided as below:
	When tci-PresentInDCI is set as ‘enabled’ or tci-PresentDCI-1-2 is configured for the CORESET, the UE with activated DLorJointTCIState or UL-TCIState  receives DCI format 1_1/1_2 providing indicated DLorJointTCIState or UL-TCIState for a CC or all CCs in the same CC list configured by simultaneousTCI-UpdateList1-r17, simultaneousTCI-UpdateList2-r17, simultaneousTCI-UpdateList3-r17, simultaneousTCI-UpdateList4-r17. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	CS-RNTI is used to scramble the CRC for the DCI
-	The values of the following DCI fields are set as follows:
-	RV = all ‘1’s
-	MCS = all ‘1’s
-	NDI = 0
-	Set to all ‘0’s for FDRA Type 0, or all ‘1’s for FDRA Type 1, or all ‘0’s for dynamicSwitch (same as in Table 10.2-4 of [6, TS 38.213]). 



For option 3,
According to our comment in Issue 1-3-1 and Issue 1-3-2, we think the QCL-Type A/B/C should be also considered.


	Ericsson
	We do not support limiting requirements to same RS case. As other case is also most common case, we would like to define requirements for both cases.

	Apple
	We support option 1 and 3. The common TCI state with shared RS is intended for common beam indication in FR2 in our understanding for intra-band CA. We need to further check if its applicable to other QCL types. 
To MTK: On the 2nd bullet in option 1, we are wondering if this common TCI is only for DCI based or also applicable to MAC CE based switch as well. Then we need to move the 

	Intel
	For option 1, for the first bullet, we think that requirements can be defined for common RS and different RS respectively. For different RS case, the delay requirement can be defined per CC.
For option 2, we don’t have strong view whether the requirement is defined per CC or acrocc CCs.

	Nokia
	Option 3 is fine with us, but we do not support limiting requirements to same RS case. We are ok to add specific statements to support common TCI state switching delay requirement for CA. If deleting the word in option-1 from Apple, it will be good to have a count proposal with statement.

	vivo
	Support option 3. Disagree with option 1 and 2.
For option 1, same view as Ericsson.
For option 2, we think QCL-C is not needed. Please check our comments in 1-3-1.

	ZTE
	Prefer Option 2.
Which aligns with the legacy limitation for cross CC “The RS can be located on a serving cell other than the serving cell in which the TCI-State is configured only if the qcl-Type is configured as typeC or typeD. ”




Issue 1-3-4 Common TCI state switching delay requirement for different RS 
Proposals
· Option 1(Apple): Don’t define requirement for this case
· Define requirements for common RS case only – when the target TCI state ID is associated with the same RS for all CCs
· Option 2: Define requirement per CC
· Option 2a(MTK):
· For common TCI state switch, RAN4 to introduce the delay requirement for one source RS per CC, where the source RS per CC is used to provide QCL information.
· For common TCI state switch, reuse the legacy single TCI state switch delay requirements (clause 8.15 and 8.16) for one source RS per CC.
· For common TCI state switch, if TCI states involving QCL-Type A and B, the requirement is defined per CC; if TCI states involving QCL-Type C and D, the requirement can be defined per CC or across CCs.
· Option 2b(Intel):
· If source RS provide QCL-A or QCL-B, common TCI state ID update requirement will not apply for multiple CCs.
· Option 2c(vivo):
· All other requirements for each CC follow the same requirements defined in single carrier case.
· Recommended WF
· Collect companies’ view for these proposals in 1st round. 
	Company
	Comments

	MediaTek
	Support option 2a and 2c.
As our comment in other issues, we prefer to introduce the delay requirement for source RS per CC case (different RS). And the delay requirement can refer to single CC requirement.
For option 2b, our understanding is common TCI state ID requirement may also be applicable for QCL-Type A and B. The key point is the “different source RS” shall be configured for QCL-Type A and B.

	Ericsson
	We support option 2c.

	Apple
	We support option 1. The existing requirement will be applicable per CC and we don’t see the necessity for these requirements when RS is not shared. 

	Intel
	Fine with option 2a/2b/2c. For 2b, we just want to clarify that when source RS is QCL-Type A and B, it can’t be shared between multiple CCs. For this case, the requirement will be defined per CC.

	Nokia
	We support option 2c.

	vivo
	Support 2c with minimal spec impact. Please check our comments in issue 1-3-1.

	ZTE
	Fine with Option 2a/2b. 
For Option 2c, we are open to further discuss.

	Samsung
	In our understanding, the requirement can be applied per CC. 
For TCI state switching in CA case, three possible cases:
1. Each CC’s TCI is indicated separately;
2. All CC is indicated by the same TCI state ID;
3. One TCI state ID points to a TCI state in a reference CC that is used for all CCs.




Sub-topic 1-4 TCI state list update delay
Issue 1-4-1 Whether to consider unknown TCI state in the TCI state list 
· Proposals
· Option 1(vivo, Nokia, Ericsson): 
· Yes
· Option 2(MTK, Intel):
· No
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

	Company
	Comments

	Huawei
	Support option 2, to keep same as R15/R16 and not consider unknown TCI case.

	MediaTek
	Support option 2. We prefer not to consider unknown TCI in TCI list. To our understanding, unified TCI state should be faster and unified than R15/R16 TCI state framework. In R16/R15, we only consider known TCI state in list. Thus, it is a bit strange to introduce unknown TCI state in R17 to extend the DCI based TCI state switch delay.

	Ericsson
	Support option 1. 
As we analysed in our paper, NW can always schedule TCI states which are not reported by the UE. UE may have measured the beam but due to limitation on number of L1-RSRP UE can report, UE may not have reported the L1-RSRP. Unless RSRP is reported beam is considered unknown. UE may not include additional TRP L1-RSRP in the L1-RSRP report as UE do not have compulsion to report best 4 L1-RSRP: In this case based on L1-RSRP reports from UE, NW can figure out that not reported TCI states can also be included in the active TCI state list.

	Apple
	We support Option 2. Only consider known TCI states for list update. If unknown TCI states are activated, longer delay will be needed. The purpose of defining the active TCI state list update requirements as TCI states are fist activated and then one of them are indicated by DCI for TCI state switch. This is not the same as MAC CE base TCI state switch, hence we don’t see the necessity to consider unknown TCI states. 

	Intel
	Support option 2.  Similar with legacy TCI state list update delay, the TCI state on the list to be activated should be known. Since it will be used for DCI based TCI state switch later, which require low latency. For Option 1, if unknown TCI state on the list will be activated, it seems that we need to define new delay requirement for unknown TCI state list update. The delay will consider additional RX beam sweeping.

	Nokia
	No strong view, option-1 is preferred. The list is updated by MAC-CE, it is possible to manage unknow TCI state. Eventually, a main difference in the switching period is L1 has measurement or not.

	vivo
	We support option 1.
Proponents for option 2 are mostly arguing about longer delay if unknown case is considered, and in R15/16 there is no unknown case considered for TCI state list update requirements. 
However, in R15/R16, the activated TCI state list is mostly for PDSCH, while requirements are only defined for MAC-CE based PDCCH TCI switching. For R17, TCI state list will be applied to PDCCH. In this sense, the TCI state list requirements will be much more important compared to R16.
Since the scenario is important, it would be better if a clearer requirement is specified in TS 38.133. Based on the requirements both the NW and UE would be aligned on the worst case. Of course, longer delay will be introduced if at least one of the TCI in the list is unknown. However, we think it would be a usual case that NW activates a list of TCIs while allowing at least one of them unknown. For example, NW may know the rough location of the UE at the duration just after RRC connection setup, e.g. based on UL transmission. Then before UE reports all L1-RSRPs, NW may activate a list of TCIs for the transmission. Similar situation may happen in the inter-cell beam managements, while one TCI from the NSC can be unknown. 
Therefore, it would be important to specify requirements considering unknown TCI state in the TCI state list, since the applicability scenarios are important scenarios.

	ZTE
	Prefer Option 1.
The situation proposed by Ericsson is possible.

	Samsung
	No strong view. Even no unknown case requirement for TCI list update, it does not directly influence the beam selection.



Issue 1-4-2 MAC CE based TCI state list update delay for unknown TCI state
· Proposals
· Option 1(Ericsson):
· If all the TCIs in the active TCI state list are not known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to receive PDCCH to schedule PDSCH with the new target TCI states at the first slot that is after n + + (THARQ + TL1-RSRP + Tfirst-SSB_List + TSSB-proc) / NR slot length.
· Recommended WF
· Depends on the conclusion of 1-4-1. Collect companies’ view for these proposals in 1st round 


	Company
	Comments

	Huawei
	We support not to define delay requirements for unknown case.

	MediaTek
	Support recommended WF to wait for the conclusion in Issue 1-4-1

	Ericsson
	We support option 1

	Apple
	We propose to only consider known TCI state. 

	Intel
	Depends on the conclusion of 1-4-1.

	Nokia
	Fine with option-1. But as we know, this can be possible with or without DL assignment. So, ‘to schedule PDSCH’ is removed.

	vivo
	Agree with the recommended WF.
We think the requirements should also consider the case when at least one TCI state is unknown. Activating multiple unknown TCIs would be a rare case in our understanding. But activating mostly known TCIs while one is unknown would be a usual case, as provided in our comments in issue 1-4-1.

	ZTE
	Support recommended WF

	Samsung
	Depends on if unknown requirement is defined. Even defined, the same logic as unknown case for TCI state switching.





Issue 1-4-3 MAC CE based UL TCI state list update delay for serving cell
· Proposals
· Option 1(Apple):
· The active TCI state list update delay specifies the time for UE to be able to receive DCI for TCI indication.
· Option 2(vivo):
· RAN4 further check whether the common understanding is that, ‘TCI state list’ is the list of TCIs that activated in the same MAC CE, but not the list of activated TCI codepoints in the same MAC CE
· RAN4 confirms that the UL TCI list update delay requirement specifies the delay that UL TCI becomes applicable after a MAC CE activating more than one TCIs is received, and the end point of this delay is defined as the time when UE is able to transmit PUSCH, PUCCH or SRS based on the new TCI list.
· Option 3(Intel):
· Active uplink TCI state list update delay will be the same as that for downlink TCI state list update.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 


	Company
	Comments

	Huawei
	Active UL TCI state lint update delay can be same as that for MAC-CE based UL TCI state switch.

	MediaTek
	Support 2nd bullet in option 2 and disagreed with option 3.
For option 1, more discussion is needed. To our understanding, it should cover the UL procedure which means the ending point should be “receive PDCCH to schedule PUSCH and transmit PUCCH or SRS”.
For option 2
1st bullet: not very clear what is meaning of the proposal. Could proponent explain more?
2nd bullet: generally fine.
For option 3, additional delay for PL-RS should be considered for UL TCI state. Thus, it seems not make sense to define the same delay requirement for both UL and DL.

	Ericsson
	UL TCI indication may not have UL grant. In this case how does UE transmit PUCCH/PUSCH? In case of dynamic grant needed for UL transmission, MTK comment makes sense as it shall be able to “receive PDCCH to schedule PUSCH and transmit PUCCH or SRS”. If semi-persistent scheduling is already configured, It may be transmission of PUCCH/PUSCH/SRS.

	Apple
	We support option 1 and first bullet in option 2. Once the list of TCIs are activated, then UE is ready to receive DCI indicating TCI for a DCI based TCI state switch. Hence the ending point of the delay should be when UE is ready to receive PDCCH for DCI based TCI state switch. The UE can receive or transmit only when one of the activated states are indicated by DCI. 
The list update delay will be different for UL and DL. For DL the activated states need to be tracked, for UL the PL-RS in activated states need to be maintained before DCI can indicate a beam. 

	Intel
	From our understanding, active UL TCI state list update delay didn’t mean that UE will switch more than one UL TCI states in this MAC CE. It’s the delay for preparing the UL TCI state switch while not performing the UL TCI state switching immediately. After the UL TCI state list update, UE can perform UL TCI state switch later without any possible delay. Therefore, it includes MAC CE decoding time, HARQ and possible time to prepare UL TCI state switching, e.g. Pathloss calculation if PL-RS is not maintained.
The active TCI state list update delay specifies the time for UE to be able to receive PDCCH and prepare for UL TCI state switch.

	Nokia
	Is this issue only for serving cell as the title? It includes both SC and NSC.
The end of the switching should be clarified in option-1 and option-3. If it shall be able to “receive PDCCH to schedule PUSCH and transmit PUCCH or SRS”, it turns out same as DL switching requirement. If UL has extra steps like PL, it should be considered.

	vivo
	We support second bullet of option 2.
For the first bullet, it is to clarify the difference between option 1 and second bullet of option 2.
Since the following is already captured in TS 38.133:
“UE is not expected to transmit on UL before UE completes the DL and UL TCI state switch”, 
MTK and Ericsson’s concern can already be addressed. Therefore, for the UL TCI list update delay, it is enough to only consider the UL. 

	Samsung
	Do not agree with Option 1 and Option 2. “RAN1 code points activations” is the same as “RAN4 active TCI update”.
If a MAC-CE activates multiple (>1) code points, it means the active TCI list is updated as the MAC-CE indicates.



Issue 1-4-4 MAC CE based UL TCI state list update delay for cell with different PCI
· Proposals
· Option 1(MTK):
· For MAC CE based TCI state list update, requirement is not applicable if Nmax > 1.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

	Company
	Comments

	Huawei
	We support option 1, to keep the same condition as for inter-cell L1-RSRP measurement requirements.

	MediaTek
	Support option 1. To our understanding, for non-serving cell, the unified TCI state is based on the inter-cell L1-RSRP measurement result. In addition, RAN4 has agreed to define the # of non-serving cell in inter cell L1 RSRP measurement requirement is no more than one. Thus, we suggest to follow the same logic as inter cell BM.

	Apple
	We support option 1. RAN4 only discusses requirements for 1 cell with different PCI. 

	Intel
	Fine with Option 1.

	Nokia
	This will be up to UE capability, RAN4 has discussed requirements for 1 NSC.

	vivo
	OK with option 1.

	Samsung
	Option 1 is agreed provided the cell is "cell with different PCI”.
For serving PCell/PSCell, at most 8 code points are activated by a MAC-CE. 



Sub-topic 1-5 PL-RS switching delay 
Issue 1-5-1 Whether to define MAC CE based PL-RS switching requirement when PL-RS is unknown
· Proposals
· Option 1(Huawei, Intel, MTK, vivo, Ericsson, ZTE): 
· Re-use MAC CE based UL TCI state switch delay of unknown case when the PL-RS is unknown for MAC CE based PL-RS switching. 
· Option 2(Nokia):
· When the source RS in UL-TCI is known and the source RS is associated with the configured PL-RS by QCL-D, the PL-RS is always treated as known. 
· The UE can practically use the beam measuring L1-RSRP for pathloss measurement. In this case, additional TL1-RSRP is not required for PL-RS measurement.
· Recommended WF
· Option 1. Option 1 and Option 2 are not conflicting. For option 2, it’s still valid and clarify the scenario when PL-RS can be treated as known.

	Company
	Comments

	Huawei
	Support option 1.
PL-RS measurement time has been considered into UL TCI state switching delay. So, the current UL TCI state switching delay requirements can be reused and no additional delay requirements are needed for PL-RS switching.

	MediaTek
	Support both option 1 and 2. To our understanding, both options are the same, if UL TCI state is known and PL-RS is known. And if UL TCI state is unknown and PL-RS is unknown.

	Ericsson
	Option 1

	Apple
	We do not specify any MAC-CE based PL-RS switching requirement in Rel-17. The PL-RS is part of Ul TCI or joint TCI and is always known or unknown based on the RS in UL/joint TCI state since we only consider beam alignment case. 
Could proponents please clarify the necessity to specify PL-RS switching requirements separately.

	Intel
	Support option 1.

	Nokia
	Support both option 1 and 2. Option-2 is a case study of option-1.  We see the same discussion in Issue 1-1-2.

	Vivo
	Both options are OK to us, if option 2 does not meant to revise the current spec.

	ZTE
	Option 1





Sub-topic 1-6 Clarification on the applicable TCI after DCI BWP switching
Issue 1-6-1 Clarification on the applicable TCI after DCI BWP switching
· Proposals
· Option 1(vivo):
· RAN4 further discuss whether to clarify the R17 joint or separate TCI assumption after DCI-based BWP switch.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 


	Company
	Comments

	Huawei
	We see no impacts on R17 TCI assumption due to DCI-based BWP switching.

	MediaTek
	Generally fine with option 1. Because, in R15 and R16, RAN4 has defined the clarification for TCI state switch in BWP switch requirement.

	Ericsson
	Option 1 is fine.

	Apple
	Generally fine with option 1. 

	Nokia
	Option-1 is fine. In our understanding, RAN4 applies requirements with understanding that TCI switching and BWP switching are separate processes in Rel-17.

	Vivo
	Support option 1. 
As discussed in our paper, the following is captured in DCI BWP switching requirements.
[image: ]
We think in R17 the issue should be discussed, since DCI based TCI switching will happen after MAC CE activate as list of TCI-codepoints. A text proposal for R17 unified TCI is provided below:

Provided the UE does not have the required activated TCI-state(s) information to receive PDCCH/ PDSCH and to transmit PUSCH/PUCCH/SRS in the new BWP, the UE shall use old TCI-state(s) before the BWP switch until a new MAC CE updating the required activated TCI-state(s) information is received after the BWP switch. If more than one codepoints of TCI states are activated by MAC CE in the old BWP, the UE shall use old TCI-state before the BWP switch until a new DCI updating t
he required TCI-state information is received after the BWP switch, while the new DCI is 
-	based on the old list of TCI state codepoints before the delay for the MAC CE based activation of TCI-state(s) in the new BWP, and
-	based on the new list of TCI state codepoints after the delay for the MAC CE based activation of TCI-states in the new BWP.
If UE has the information on the required TCI-state information to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS in the new BWP, 
-	UE shall be able to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS with old TCI-state before the delay as specified in Clause 8.15 and 8.16 in the new BWP.
-	UE shall be able to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS with new TCI-state after the delay as specified in Clause 8.15 and 8.16 in the new BWP.
 


	ZTE
	Generally fine with option 1. 

	Samsung
	 Need to further study the impact.





Companies views’ collection for 1st round 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2208279
Samsung

	Draft CR to TS38.133 Corrections on R17 unified TCI requirement 

	
	MTK: ok

	
	Nokia: 
This needs more discussion in Issue 1-1-3.
8.15.3	MAC-CE based downlink TCI state switch delay
In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch. 
This needs more discussion in Issue 1-1-1 regarding active UL TCI list.
8.16.5	Active Uplink TCI state list update delay

	R4-2208466
MediaTek Inc.

	CR on known condition of unified TCI for UL 

	
	MTK: ok, to make the side condition clearer.

	
	

	R4-2209006
Huawei, Hisilion
	DraftCR on maintaining TCI state switching requirements for R17 unified TCI 

	
	MTK: depends on discussion in open issue

	
	Apple: TBD based on discussion of Issue 1-1-4

Nokia  : regarding BWP statement, we prefer
the active BWP of cell with different PCI are same as the active BWP of serving cell or the initial DL BWP.

	R4-2209501
vivo

	CR on unified TCI in R17 feMIMO 

	
	MTK: depends on discussion in open issue. One question for clarification, why “one or” is removed from the following sentence? 
	The requirements in this clause apply for a UE configured with one or more than one DLorJointTCIState or UL-TCIState[TCI state]configurations


Because, to our understanding, it is possible that one TCI state is configured by RRC message and activated by MAC CE, i.e. MAC CE based unified TCI state switch.
[vivo]Our understanding is that if only one TCI state is configured by RRC message, then it would not need to be activated by MAC CE, since it is directly activated by RRC. In this case UE should follow requirements specified in 8.10.5.

	
	Apple: Pending other issues being discussed above.

	R4-2210053
Nokia, Nokia Shanghai Bell

	DraftCR on DCI based DL and UL TCI switching delay requirements 

	
	MTK: depends on discussion in open issue

	
	Apple: pending issues discussed above. The IE for common TCI indication is incorrect.

	R4-2210139
Ericsson

	CR on unified TCI state switching requirements 

	
	MTK: depends on discussion in open issue. Besides, we do not think the “[Active BWP of cell with different PCI shall be equal to the active BWP of serving cell or initial DL BWP of UE]” should be removed. Because RAN4 has agreed BWP between serving cell and non-serving cell shall be the same in the last meeting.
	Issue 1-3-4 Whether introduce the interruption requirement due to TCI state switch associated with different PCI
· Not to consider this case. A UE assumes that the active BWPs of serving cell and non-serving cell is same for TCI switching.




	
	Apple: For known condition the active BWP must be the same, why is the condition deleted? Some issues pending discussion one open issues above.

Nokia :
8.15.3	MAC-CE based downlink TCI state switch delay
In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.
>> In this case, network cannot schedule any DL until UL TCI switching is completed?



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 

	Issue 1-1-1
	Issue 1-1-1 Active TCI state for UL
Tentative agreements: No.
· Proposals:
· Option 1(Nokia, Qualcomm):
· Rel-17 active UL TCI state should be under time and frequency tracking. This means that active UL TCI list belongs to active DL TCI state list.
· Send LS to RAN1/2 to share the issue statements on active TCI list for UL. Possible solution is up to RAN1/2 in Rel-17 or Rel-18 enhancement.
· Improve PL-RS measurement period for TCI switching using active UL TCI list by reducing strict 5 PL-RS sample measurement period.
· Option 2 (Huawei, vivo, Samsung):
· Option 1 is not needed
· Option 3 (MTK, Ericsson)
· Further clarify the issue
Moderator note: New Option 2, 3 are added based on comments.
Recommendations for 2nd round: further discussion.

	Issue 1-1-2
	Issue 1-1-2 Known condition for target TCI state
Tentative agreements:
· The known conditions for UL TCI and for PL-RS remain the same as legacy requirements, while requirements are only defined for the beam alignment case.
· As long as PL-RS and source RS of UL/Joint TCI meet the beam alignment condition, the unknown UL TCI requirements can also be applicable to the case when PL-RS is unknown.
Recommendations for 2nd round: no more discussion is needed

	Issue 1-1-3  
	Issue 1-1-3  TCI state-pair indication requirement
Tentative agreements: No.
· Proposals:
· Option 1:
· No additional requirements are needed for TCI state-pair indication requirement.  
· Option 2:
· Further clarify the relation between Joint TCI state switch and TCI state pair switching. 
· In current Spec, for Joint TCI state switch, there is some clarification that “In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.” whether the same clarification apply for TCI state pair switching?
Moderator note: according to the comment from Nokia, add option 2. Nokia please check if my understanding is correct or not.
Recommendations for 2nd round: Majority company support Option 1. Suggest company to share views regarding to Option 2 raised by Nokia.

	
	Issue 1-1-4 MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
Tentative agreements: No.
· Proposals
· Option 1: Extra delay is needed.
· Option 1a(Huawei, Samsung):
· In FR2, when a SSB is indicated as PL-RS in a UL TCI state, the MAC-CE based UL TCI state switching delay for both known case and unknown case can be defined as:
· THARQ + 3ms + NM*(5*TL1-RSRP_SSB + 2ms) with the assumption of M=1. 
· Where NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
· Option 1b(Apple):
· When PL-RS of target TCI state is SSB, in FR2 the time for PL-RS measurement shall also include Rx beam sweeping time. Define the MAC-CE based TCI state switching delay as: THARQ + 3ms + NM*( TFirstSSB  + 4*TL1-RSRP_SSB + 2ms)
· Option 2: No extra delay is needed.
· Option 2a (MTK, vivo, ZTE):
· Reuse the existing delay requirement of MAC CE based UL TCI state switch.
· Option 2b (Intel, MTK, ZTE, Samsung):
· If CSI-RS is configured for source RS in UL TCI state and SSB is configured for PL-RS, no extra delay is needed
· Option 3(Nokia):
· The number of sample M will not always be fixed as 5 samples. If a UE performs both L1-RSRP measurements and PL-RS measurements on the same SSB, the number of samples used for L1-RSRP is counted for pathloss measurement.
· Sharing factor P can be considerable like option-2 in Issue 1-2-5, however the number of maintained PL-RS should be scheduled and managed by network.
· We refer to make generic requirements with ‘TPL_RS’ notation. When SSB is indicated as PL-RS in UL TCI state, ‘TPL_RS’ = TSSB.
· Option 4(Ericsson, ZTE):
· In FR2, the MAC-CE based UL TCI state switching delay for unknown case can be defined as THARQ + 3ms + TL1-RSRP_SSB +4*Ttarget_SSB+ 2ms. Where, TL1-RSRP_SSB is same as TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, with the assumption of M=1 and TReport = 0.
· In FR2, the MAC-CE based UL TCI state switching delay for known TCI state switching case can reuse the MAC CE based PL-RS requirements defined in Rel-16.  
Recommendations for 2nd round: further discussion.

	Issue 1-2-1
	Issue 1-2-1 Requirement applicability of DCI based DL and UL TCI state switching delay
Tentative agreements: No.
· Proposals:
· Option 1(Apple, Huawei, MTK, Ericsson, Intel,vivo, ZTE):
· DCI based UL TCI state switch shall be applicable when target TCI state is known and in activated UL TCI state list.
· Option 2(Intel, Huawei, Ericsson, vivo, ZTE):
· For the third condition, change it to “PL-RS is maintained for UL or Joint TCI state switch”.
· Option 3(MTK, Intel,vivo, ZTE):
· the requirement is not applicable if the PL-RS of target TCI state is non-maintained
· Option 4(ZTE, MTK, Apple,vivo, Samsung):
· 1) When target TCI state is known; 2) When target TCI state is in active TCI state list for DL and joint TCI switch; 3) When target TCI state is maintained for UL and joint TCI state switch.
Moderator note: majority company agree with option 1.
Recommendations for 2nd round: Company to double check whether option 1 can be agreeable.

	Issue 1-3-1
	Known condition on shared RS in CA scenario
Tentative agreements:
· Reuse the existing known condition. If the associated RS in common TCI state provides QCL-TypeD, the known condition can only consider whether the associated RS in the reference CC is known or not.
· FFS: the associated RS in common TCI state provides QCL-Type C
Recommendations for 2nd round: Further discuss the second bullet.

	Issue 1-3-2
	Known condition on different RS in CA scenario
Tentative agreements: No.
· Option 1:
· Reuse the existing known condition. If the source RS is configured per CC, then the known condition is per CC.
· Option 1a (MTK):
· For QCL-Type A/B/C/D, reuse the existing known condition. If the source RS is configured per CC, then the known condition is per CC.
Recommendations for 2nd round: Further discussion.

	Issue 1-3-3
	Issue 1-3-3 Common TCI state switching delay requirement for shared RS 
Tentative agreements: No.
· Proposals
· Option 1(Apple): 
· Define requirements for common RS case only – when the target TCI state ID is associated with the same RS for all CCs
· Delete the wording in “[ ]”:  [all CCs with a common indicated TCI-State in the same CC list configured by simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]  for DCI based downlink TCI state switch delay
· Further discuss how to capture common TCI switch with common RS if necessary.
· Option 2(MTK, ZTE):
· For common TCI state switch, if TCI states involving QCL-Type C and D, the requirement can be defined per CC or across CCs.
· Option 3(Intel, Apple, Nokia, vivo):
· If the same/single RS (indicated by a common TCI state ID) is used to provide beam information for the set of configured CCs, the RS in the TCI state provides QCL-TypeD.
Recommendations for 2nd round: Further discussion.

	Issue 1-3-4
	Issue 1-3-4 Common TCI state switching delay requirement for different RS 
Tentative agreements: No.
· Proposals
· Option 1(Apple): Don’t define requirement for this case
· Define requirements for common RS case only – when the target TCI state ID is associated with the same RS for all CCs
· Option 2: Define requirement per CC
· Option 2a(MTK, Intel, ZTE):
· For common TCI state switch, RAN4 to introduce the delay requirement for one source RS per CC, where the source RS per CC is used to provide QCL information.
· For common TCI state switch, reuse the legacy single TCI state switch delay requirements (clause 8.15 and 8.16) for one source RS per CC.
· For common TCI state switch, if TCI states involving QCL-Type A and B, the requirement is defined per CC; if TCI states involving QCL-Type C and D, the requirement can be defined per CC or across CCs.
· Option 2b(Intel, ZTE):
· If source RS provide QCL-A or QCL-B, common TCI state ID update requirement will not apply for multiple CCs.
· Option 2c(vivo, MTK, Ericsson, Intel, Nokia):
· All other requirements for each CC follow the same requirements defined in single carrier case.
· Option 3:
· If source RS provide QCL-A or QCL-B, the TCI state switch delay requirement for each CC follows the same requirements defined in single carrier case.

Moderato: Majority companies agree to define requirement per CC and option 2a,2b,2c are similar. A new option 3 is provided to align 2a, 2b, 2c.
Recommendations for 2nd round: Company to check whether option 3 can be accepted.


	Issue 1-4-1
	Issue 1-4-1 Whether to consider unknown TCI state in the TCI state list 
Tentative agreements: No.
· Proposals
· Option 1(vivo, Nokia, Ericsson, ZTE): 
· Yes
· Option 2(MTK, Intel, Huawei, Apple):
· No
Recommendations for 2nd round: Further discussion. 

	Issue 1-4-2
	Issue 1-4-2 MAC CE based TCI state list update delay for unknown TCI state
· Proposals
Tentative agreements: No.
· Option 1(Ericsson, Nokia):
· If all the TCIs in the active TCI state list are not known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to receive PDCCH to schedule PDSCH with the new target TCI states at the first slot that is after n + + (THARQ + TL1-RSRP + Tfirst-SSB_List + TSSB-proc) / NR slot length.
Recommendations for 2nd round: Depends on the conclusion of issue 1-4-1. Suggest to discuss issue 1-4-1 first.

	Issue 1-4-3
	Issue 1-4-3 MAC CE based UL TCI state list update delay 
Tentative agreements: No.

· Proposals
· Option 1(Apple):
· The active TCI state list update delay specifies the time for UE to be able to receive DCI for TCI indication.
· Option 2(vivo):
· RAN4 further check whether the common understanding is that, ‘TCI state list’ is the list of TCIs that activated in the same MAC CE, but not the list of activated TCI codepoints in the same MAC CE (Apple)
· RAN4 confirms that the UL TCI list update delay requirement specifies the delay that UL TCI becomes applicable after a MAC CE activating more than one TCIs is received, and the end point of this delay is defined as the time when UE is able to transmit PUSCH, PUCCH or SRS based on the new TCI list. (MTK)
· Option 3(Intel):
· Active uplink TCI state list update delay will be the same as that for downlink TCI state list update.
· Option 4(Nokia):
· Further clarify the ending point for TCI state list update delay.
Moderator note: New Option 4 is added according to comment. To Nokia, the title is changed and remove “serving cell”.
Recommendations for 2nd round: Further discussion

	Issue 1-4-4
	Issue 1-4-4 MAC CE based UL TCI state list update delay for cell with different PCI
Tentative agreements:
· For MAC CE based TCI state list update, requirement is not applicable if Nmax > 1.
Recommendations for 2nd round: no more discussion.

	Issue 1-5-1
	Issue 1-5-1 Whether to define MAC CE based PL-RS switching requirement when PL-RS is unknown
Tentative agreements:
· Re-use MAC CE based UL TCI state switch delay of unknown case when the PL-RS is unknown for MAC CE based PL-RS switching. 
Recommendations for 2nd round: no more discussion.

	Issue 1-6-1
	Issue 1-6-1 Clarification on the applicable TCI after DCI BWP switching
Tentative agreements: No.
· Proposals
· Option 1(vivo): A text proposal for R17 unified TCI assumption is provided below:
· Provided the UE does not have the required activated TCI-state(s) information to receive PDCCH/ PDSCH and to transmit PUSCH/PUCCH/SRS in the new BWP, the UE shall use old TCI-state(s) before the BWP switch until a new MAC CE updating the required activated TCI-state(s) information is received after the BWP switch. If more than one codepoints of TCI states are activated by MAC CE in the old BWP, the UE shall use old TCI-state before the BWP switch until a new DCI updating the required TCI-state information is received after the BWP switch, while the new DCI is 
· based on the old list of TCI state codepoints before the delay for the MAC CE based activation of TCI-state(s) in the new BWP, and
· based on the new list of TCI state codepoints after the delay for the MAC CE based activation of TCI-states in the new BWP.
· If UE has the information on the required TCI-state information to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS in the new BWP, 
· UE shall be able to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS with old TCI-state before the delay as specified in Clause 8.15 and 8.16 in the new BWP.
· UE shall be able to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS with new TCI-state after the delay as specified in Clause 8.15 and 8.16 in the new BWP.
· Option 2 (Huawei):
· No impacts on R17 TCI assumption due to DCI-based BWP switching
Moderator note: New option 2 is added according to comment. Majority company support option 1. Detail text proposal of option 1 is provided for 2nd round discussion. If option 1 is agreed, similar clarification can also apply for Timer based BWP switch.
Recommendations for 2nd round: Further discussion

	
	



Discussion on 2nd round (if applicable)

Topic #2: Inter-cell beam measurement (9.18.2.2)
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2207807
	Apple
	Observation #1: The sharing factors agreed when periodicity of serving cell SSB and SSB from cell with different PCI are different and less than SMTC are incorrect.  
Observation #2: The sharing factors for scenarios 3 and 4 above should also consider SMTC periodicity to have the correct final sharing factors.
Proposal #1: Update the sharing factors PSC and PCDP for scenarios 3 and 4 to also consider SMTC periodicity. 
Observation #3: The RX beams need to switch for measuring adjacent SSBs from different cells
Proposal #2: Extend sharing factor for SSBs from different cells when SSB indices are within a certain range
Observation #4: For 120KHz SCS the sharing factor is applicable when SSB index difference is 0 or 1 when higher of the 2 SSB indices is odd.
Observation #5: For 120KHz SCS the sharing factor is applicable when SSB index difference is 0 or 1 when SSB index are 4*l+k and 4*l+k+1; where l=0, 1…15 and k=0,1,2.
Proposal #3: Define sharing factor between SSB of serving cell and cell with different PCI when SSB index are same or consecutive with no symbol gap between SSBs.  
Observation #6: When the UE is configured with inter-cell L1-RSRP measurement in TDD bands, with dynamic TDD the UL slots for serving cells could overlap with SSB from cell with different PCI.
Observation #7: When UL slots from dynamic TDD overlap with SSB for inter-cell measurement, 2 cases of UE behaviour are possible: Case 1: Prioritize UL transmission. Case 2: Prioritize inter-cell L1-RSRP measurement
Proposal #4: Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots.

	R4-2208059
	Intel Corporation
	Proposal 1: SimultaneousRxDataSSB-DiffNumerology can be reused for non-serving cell.
Proposal 2:  The scheduling restriction requirement of inter-cell beam management can be extended to FR2 inter-band CA with independent beam management.

	R4-2208467
	MediaTek Inc.
	Proposal 1: Inter-cell L1-RSRP requirements are not applicable for inter cell mTRP case, which UE is required to be able simultaneously receive from both serving cell and non-serving cell at a time, i.e. inter cell joint transmission (JT).
Proposal 2: RAN4 to further study R17 sharing factor for L1-RSRP measurement, considering the remaining occasions are fully overlapped between serving cell and non-serving cell.
Proposal 3: To define non-serving cell scheduling availability for the case that data from non-serving cell and the SSB from serving cell for L1-RSRP measurement are transmitted in the same OFDM symbol.
Proposal 4: To introduce a new UE capability simultaneousRxDataSSB-DiffNumerology_r17 to additionally consider non-serving cell, if UE supports of L1 RSRP measurement/reporting for R17 inter-cell beam management. 
Proposal 5: For the joint requirement of IBM and inter-cell BM, two options are suggested for group.
· Option 1: No UE requirement applies for FR2 inter-band CA case
· Option 2: To consider the inter-band CA case and UE should be able to perform the SSB based measurements on non-serving cell in one band without any measurement and scheduling restrictions in the other band.
Proposal 6: RAN4 to study whether the exiting MRTD requirement can be reused for the following cases:
· serving cell in CC0 and non-serving cell in CC1
· non serving cell in CC0 and non-serving cell in CC1


	R4-2209007
	Huawei, Hisilicon
	Proposal 1: The IE simultaneousRxDataSSB-DiffNumerology can be reused for L1-RSRP measurements based on SSB with different PCI for defining corresponding scheduling/measurement restriction.
Proposal 2: In FR2, there is no need to define measurement restrictions between serving cell SSB configured for L1-RSRP measurements and SSB with different PCI configured for L1-RSRP measurements since sharing factor PCDP is applied for L1-RSRP measurements.

	R4-2209502
	vivo
	Proposal 1  The ICBM feature shall be applicable to PCell, PSCell and SCell.
Proposal 2  For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17.
Proposal 3  For intra-band ICBM using common TCI configurations, requirements are defined for the case when SSB measurements for a cell with different PCI are only performed in the cell that has the same SSB frequency as the reference CC.
Proposal 4  R15/R16 MRTD requirements are re-used for R17 ICBM
Proposal 5  Further discuss the UE capability and corresponding FR2 UE behaviour for simultaneous detection of time and frequency full-overlapped SSBs in R18 FR2 multi-Rx chain WI.
Proposal 6  R17 ICBM feature is applicable to FR1 HST and FR2 HST. If RAN4 identifies any issue in applying HST related enhancements to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
Proposal 7  R17 ICBM feature is applicable to the scenarios when UE is configured with R17 enhanced gaps. If RAN4 identifies any issue in applying R17 enhanced gaps to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
Proposal 8  For FR2, introduce following measurement restrictions for L1-RSRP measurements on a cell with PCI different from serving cell:
· For the CC configured with inter-cell L1-RSRP measurements, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for L1-RSRP, RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB based L3 measurements.
Proposal 9  RAN4 further discuss the necessity of clarification on measurement restrictions for RLM/BFD/CBD performed on SSBs from PCI different from serving cell.
Proposal 10  Scheduling restriction requirements of inter-cell beam management should be extended to FR2 inter-band CA with independent beam management.

	R4-2210054
	Nokia, Nokia Shanghai Bell
	Proposal 1 : add UE reporting behaviors depending on known or unknown cell conditions to 9.X.3 Measurement Reporting Requirements  as
· The UE shall send L1-RSRP reports only for report configurations configured for the active BWP for cell with different PCI from serving cell under the known cell condition. Otherwise, the UE shall not send L1-RSRP reports.

Proposal 2 : Add an additional known cell condition to 9.X.2 Requirements Applicability 
- The UE has sent a valid L3 measurement report or has sent L1-RSRP report including at least one L1-RSRP of an SSB associated with the cell with different PCI, during the last 5 seconds

	R4-2210140
	Ericsson
	Proposal 1: The value of X (number of SSB resources UE need to measure) is not more than [beamManagementSSB-CSI-RS].
Proposal 2: Number of other PCI, UE can measure for L1-RSRP on FR1 is same as RAN1 capability. In other words, number of other PCI UE can measure is Nmax for FR1.
Proposal 3: Value of PSC and PCDP to be confirmed as 2.
Proposal 4: RAN4 to reuse the same set of scheduling availability rules for serving cell and additional serving cell.



Open issues summary
Sub-topic 2-1: Requirements Applicability
Issue 2-1-1: Whether to consider additional known cell condition
· Proposals:
· Option 1(Nokia):
· Add an additional known cell condition to 9.X.2 Requirements Applicability 
· The UE has sent a valid L3 measurement report or has sent L1-RSRP report including at least one L1-RSRP of an SSB associated with the cell with different PCI, during the last 5 seconds
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	Option 1 is not needed.
Known cell condition are defined based on L3 measurements. There is no need to consider L1-RSRP measurements for known cell conditions. 

	MediaTek
	More discussion is needed. According to existing requirement as follows, valid L3 measurement report shall not be skipped and it has been agreed in RAN4. Besides, typically, UE may not be able to do L1-RSRP measurement without L3 measurement.

	The cell with different PCI from serving cell is considered as known if the following conditions are met in this requirement:
- The SSB of the cell with different PCI from serving cell has the same SCS and center frequency as the SSB of the PCell
- The timing difference of arrival at UE between the SSBs of serving cell and cell with different PCI is less than CP length of the corresponding SCS
- The UE has sent a valid L3 measurement report during the last 5 seconds, and
- The SSB from the cell with different PCI remains detectable according to the cell identification requirements specified in clause 9.2.
	Otherwise, the cell is unknown.




	Ericsson
	Same view as Huawei

	Apple
	The L3 and L1-RSRP measurement is configured by RRC. An RRC re-config would be needed to change either. RRC processing time is 10ms, which is > 5 ms within which UE should have sent a valid report to meet known condition. We agreed in RAN4 that L3 measurements should be configured prior to L1-RSRP on NSC. Once cell is known and is sending L1-RSRP measurements, we don’t see how with RRC rec config to no longer have L3 measurements, a L1 prior measurement would help for known condition. 

	Intel
	Don’t need to add such condition. The known cell condition will depend on whether L3 measurement has been reported or not. If L1-RSRP measurement is reported, it means the TCI state is known.

	Qualcomm
	Option 1 is not needed, the current condition based on L3 measurement is enough. 

	Nokia
	Support. In order to sustain known cell condition, it is up to network whether to scheduling L3+L1 measurements or L1-measurement-only. We propose to add L1-measuremen-only for known cell condition.

	vivo
	No need for option 1.

	ZTE
	Not need Option 1. Known condition based on L3 measurement is enough.



Issue 2-1-2 Whether Inter-cell L1-RSRP requirements are applicable for inter cell mTRP
· Proposals:
· Option 1(MTK):
· Inter-cell L1-RSRP requirements are not applicable for inter cell mTRP case, which UE is required to be able simultaneously receive from both serving cell and non-serving cell at a time, i.e. inter cell joint transmission (JT)
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	For Option 1, the impacts on inter-cell L1-RSRP requirements are not clear for us.
For TDM-ed inter-cell mTRP transmissions, UE also does not need to receive simultaneously from TRP with serving PCI and TRP with different PCI.

	MediaTek
	Tend to support option 1. According to the WF in the last meeting as follows, UE is not required to measure both the serving cell and non-serving cell at a time in FR2. However, in FR1, UE is required to measure both serving cell and non-serving cell at a time. 
	· UE behaviour assumed for defining L1-RSRP measurement on a cell with different PCI
· For outside SMTC, UE scheduling availability for serving cell may be introduced.
· For FR1, L1-RSRP for SC and cell with different PCI can be both measured inside SMTC and can be performed simultaneously; and L1 and L3 measurement on cell with different PCI can be performed simultaneously.
· For FR2, measurement on SC and cell with different PCI CANNOT be performed by the same beam.



Besides, to our understanding, there two possible cases:
(1) inter-cell beam management
In this case, dynamic point scheduling (DPS) is used, i.e. UE is required to be able to measure or receive signals from a serving cell and a non-serving cell with TDM manner.
(2) inter-cell mTRP
In this case, joint transmission (JT) is used, i.e. UE is required to be able to measure or receive signals from both serving cell and non-serving cell at the same time.
We are not sure whether the existing requirement is applicable to both case 1 and 2 or not. We would like to hear other companies’ voice on this issue.

Response to HW: Thanks for the comment. we are ok if RAN4 agree the existing inter-cell L1-RSRP requirement is applicable to TDM-manner inter-cell mTRP. But, we would like to explicitly define in spec that the requirement is applicable to inter-cell beam management scenario and TDM-manner inter-cell mTRP.

	Ericsson
	We do not think it is needed. mTRP terminology is used for data transmission and not for beam management of TRP. 

	Apple
	In our understanding inter-cell L1-RSRP measurements – measurements on cell with different PCI are applicable for both inter-cell BM and inter-cell mTRP. For inter-cell mTRP UE is expected to receive signals simultaneously from serving and NSC, but in RAN4 we define sharing factor to account for overlapping cases in FR2, so we don’t think its an issue.

	Intel
	From the LS from RAN1(R1-2110631), RAN1 confirm:
	Question 1: RAN2 notes that WI objective 1 states " The same beam measurement/reporting mechanism will be reused for inter-cell mTRP "). RAN2 would like to understand if the entire inter-cell BM is also applicable to inter-cell mTRP? If not, which part is not applicable to mTRP and how does that work?

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.



Therefore, the inter-cell beam measurement will be re-used for inter-cell mTRP.

	Qualcomm
	Even with JT, the UE should receive the signals on the same Rx beam(otherwise we would have multi Rx beam which are not part of this release) so UE should be able to do measurements as well. From this point of view inter-cell or mTRP should not matter much.

	Nokia
	RAN4 has agreed to postpone the simultaneous reception capability to Rel-18. L1-RSRP requirements are applicable to inter cell mTRP case with sequential measurements. Inter cell joint transmission (JT) has already been defined by RAN1, RAN4 needs to support it with one chain RX or other ways.

	vivo
	Same view as Huawei. We do not think the impact to L1-RSRP measurement is clear. Simultaneous reception with different QCL-D should be discussed in R18 WI.

	ZTE
	In FR1, if UE can receive data from mTRP simultaneously, why can not receive RS from mTRP simultaneously? In FR2, sharing factor was defined to overcome the RX beam issue. So we do not believe Option 1 is needed.

	Samsung
	Not sure about the proposal. Similar view as Qualcomm.




Sub-topic 2-2: Measurement report requirement
Issue 2-2-1: UE reporting behaviour
· Proposals:
· Option 1(Nokia):
· add UE reporting behaviors depending on known or unknown cell conditions to 9.X.3 Measurement Reporting Requirements  as
· The UE shall send L1-RSRP reports only for report configurations configured for the active BWP for cell with different PCI from serving cell under the known cell condition. Otherwise, the UE shall not send L1-RSRP reports.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	Generally we can agree that UE perform inter-cell L1-RSRP measurement under known cell conditions. Accordingly, UE is not required to send L1-RSRP reports for unknown cell.

	MediaTek
	Support option 1. It make sense that L1 report transmission is meaningless if the known condition is not met. 

	Ericsson
	Do not understand the need for this proposal. UE measures known cells and can report only the measured cells. DO not see how UE can report unknown cell if UE do not measure it.

	Apple
	In our understanding such clarification is not explicitly needed, but we’re fine if there is agreement to add it. We already have conditions when the requirements need to be met.

	Intel
	Don’t need to add such condition. From our understanding, there is no requirement for unknown non-cell L1-RSRP beam measurement. However, it didn’t mean that UE can’t send L1-RSRP report for unknown non-serving cell.

	Qualcomm
	This is not needed, it is obvious that UE would not report if it hasn’t measured.

	Nokia
	Support. For NSC, L1 RSRP needs to report start and report end conditions. The report start can be from the moment of network report configuration, but there is no stop condition.  It needs also stopping condition.

	vivo
	Generally fine with the proposal. Detail wording can be further discussed.

	ZTE
	During last meeting, we approved the known condition for cell with different PCI from serving cell, but actually we do not explicitly specify UE can only report L1-RSRP for known NSC, we only specify that “Network shall configure L3 measurement on a cell with different PCI before L1-RSRP measurement is configured for UE on that cell”. So we are open for whether some explicit spec impact is needed.

	Samsung
	It seems no need to do this. Besides, is it beyond RAN4 scope?



Sub-topic 2-3: L1-RSRP measurement requirements
Issue 2-3-1 Sharing factors 
· Proposals:
· Option 1(Apple):
· Update the sharing factors PSC and PCDP for scenarios 3 and 4 to also consider SMTC periodicity. 
· Extend sharing factor for SSBs from different cells when SSB indices are within a certain range
· Define sharing factor between SSB of serving cell and cell with different PCI when SSB index are same or consecutive with no symbol gap between SSBs.  
· Option 2(MTK):
· [bookmark: _Ref101447322]RAN4 to further study R17 sharing factor for L1-RSRP measurement, considering the remaining occasions are fully overlapped between serving cell and non-serving cell.
· Option 3(Ericsson):
· Value of PSC and PCDP to be confirmed as 2.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	We can agree with option 2.
We need to identify the scenarios that current sharing factor definition cannot apply. Then, how to update the sharing factor definition for these scenarios need to be studied.

	MediaTek
	Support option 2. We suggest RAN4 to further check whether all factors are correct or not. The exact factor can be provided in the next meeting.

	Ericsson
	We are fine with option 2.

	Apple
	We support option 1, and also fine with option 2. We suggest to use the sharing factors we proposed as a starting point, where we consider SC, NSC, SMTC. We need to extend to include MG. 
Further clarification on bullets 2,3 on Option 1 -
We would like to understand when the sharing factors between SC and NSC are applicable – is it overlapping or partially based on the periodicity and offset of SSB or it is overlapping when the SSB index are the same. If its based on when SSB index are the same, then we need to extend the sharing factor when there is no symbol gap between SSBs and are from different cells.
[image: ]
If adjacent SSBs are from serving and NSC respectively, we cannot expect the UE to switch RX beam and sharing factor needs to be extended for such a case.

	Intel
	For option 1, support the first bullet. The sharing factor needs to be modified. 
Fine with option 2.

	Qualcomm
	We are fine with Option 2.

	Nokia
	We are fine with option 2 and 3.

	vivo
	For option 1, do not understand why different SSB SCS need to be considered. It is already precluded based on the applicability scenario in the introduction.
“the same center frequency, SCS and sfn-SSB-Offset as the SSB from PCell”
For option 2, we are OK with it. It can be fixed by removing TSSB_SC = TSSB_CDP < TSMTCperiod as below

PCDP = [2] if the SSB measurement occasions of the cell with PCI different from serving cell are fully overlapped with SSB measurement occasions of the serving cell, and TSSB_SC = TSSB_CDP < TSMTCperiod

For option 3, it is also fine.

	ZTE
	Fine with Option 2.

	Samsung
	In our view it is better to define reasonable requirement for most possible cases rather than for all corner cases. We are fine with further study on more cases if it is necessarily specified.



Issue 2-3-2 Number of non-serving TRPs to be measured 
· Proposals:
· Option 1(Ericsson):
· Number of other PCI UE can measure for L1-RSRP on FR1 is same as RAN1 capability and i.e., it can be more than 1.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	RAN4 has agreed that inter-cell L1-RSRP measurement requirements are applied for Nmax=1. We suggest to follow the previous agreements. 
If Nmax>1 was considered, then the definition for sharing factor PSC and PCDP would become very complicated.

	Ericsson
	We do not we agreed this for FR1. Last meeting we agreed only for FR2. Further intermediate results of L3-RSRP can be used for L1-RSRP we do not see the complexity with sharing factor definition.

	Apple
	In FR1 also the number of cells will be based on UE capability. But in RAN4 we have only been discussing requirements for 1 NSC irrespective of FR.  

	Intel
	Prefer that the number of cell with different PCI is 1.

	Qualcomm
	Limiting to 1 for now makes sense. However,  requirements could be generic enough to cover more than 1 cell.

	Nokia
	We are fine with the option. It is up to UE capability.

	Vivo
	We are fine to the proposal. 
Moreover, in last meeting, RAN4 also achieved compromise to only define requirements for the case when timing offset between different cell is less than CP in FR1. In our view, for UE with that capability, it is OK to also deal with the case timing offset is larger than CP.

	ZTE
	Need further discussion

	Samsung
	We are fine with the proposal. We may need to decide after RAN1 has solid conclusion for the UE capability.



Issue 2-3-3 Number of SSB resources UE need to measure
· Proposals:
· Option 1(Ericssion):
· [bookmark: _Hlk101720201]The value of X (number of SSB resources UE need to measure) is not more than [beamManagementSSB-CSI-RS].
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	The total number of SSB (including both with serving PCI and with different PCI) and CSI-RS configured for L1-RSRP measurements is no more than beamManagementSSB-CSI-RS.

	MediaTek
	Ok to us

	Ericsson
	Since CSI-RS is not considered in Rel-17 we just considered SSB alone. Fine with Huawei wording too

	Apple
	Fine with the proposal. 

	Intel
	OK with the proposal.

	Nokia
	OK with the proposal.

	vivo
	Support the proposal

	ZTE
	Fine with the proposal.



Sub-topic 2-4: Scheduling Restriction and measurement restriction
Issue 2-4-1 Scheduling restriction for serving cell
· Proposals:
· Option 1(Apple):
· Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots.
· Option 2(Ericsion):
· RAN4 to reuse the same set of scheduling availability rules for serving cell and additional serving cell.  
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	For option 1, the current scheduling restrictions are applied on both DL and UL. We think there is no need to add further clarification for dynamic TDD case on UL slots.

	MediaTek
	More discussion is needed.
For option 1, we are open to discuss. In the legacy L1-RSRP measurement requirement, the scheduling restriction for dynamic TDD is not considered, i.e. it is only considered in L3-RSRP measurement requirement due to no timing restriction. To our understanding, because, in R17, RAN4 has agreed that the timing offset between non-serving cell and serving cell is less than one CP. Thus, it seems no need to have this scheduling restriction. On the other hand, we are not sure whether the TA should be considered for this issue. For example, four SSB symbols are transmitted on N~N+4, if the TA is considered, whether the N+4 slot of SRV/NBR UL will be impacted by N+3 slot of SRV/NBR DL or not. We would like to hear other companies’ view on this issue.
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For option 2, does it mean to define the requirement for the case that data from non-serving cell and the SSB from serving cell for L1-RSRP measurement are transmitted in the same OFDM symbol? If yes, we support option 2.

	Ericsson
	To MTK: Yes, in mTRP UE can have more than one serving cell and scheduling restriction is applicable for all serving cells. May be small clarification.
Define the requirement for the case that data from additional serving cell and the SSB from serving cell or non-serving cells for L1-RSRP measurement are transmitted in the same OFDM symbol.
Support option 2.

	Apple
	We are open to discuss option 1 further. 
To HW: We don’t think the current scheduling restriction covers it as it applies to TDD specifically.
To MTK: We need to introduce this scheduling restriction for inter-cell L1-RSRP since with dynamic TDD the serving cell could be configured UL slots  overlapping with DL slots from NSC with SSB. We are open to discuss if additional 1 symbol restriction is also needed. 
We are fine with Option 2 as well. 

	Intel
	Fine with option 1 and option 2.

	Qualcomm
	Option 2 is the baseline and we support it. Dynamic TDD would be a more complicated discussion, we could just have a generic statement that UE should prioritize the measurements. Defining requirements for some corner cases will only lead to a non-productive discussion.

	Nokia
	We are ok with option-2. It is true that there is no study on inter-cell L1-RSRP since with dynamic TDD. We are ok to further discuss.

	vivo
	Support option 2. Details can be found in CR R4-229503

	ZTE
	Fine with Option 2.



Issue 2-4-2 Applicability of simultaneousRxDataSSB-DiffNumerology for serving cell
· Proposals:
· Option 1(Intel, Huawei):
· The IE simultaneousRxDataSSB-DiffNumerology can be reused for L1-RSRP measurements based on SSB with different PCI.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	Support option 1.
L1-RSRP measurement based SSB with different PCI is still a kind of intra-frequency measurement. So, the IE simultaneousRxDataSSB-DiffNumerology can be reused

	MediaTek
	support option 1. For serving cell, we agree the existing IE as follows can be reused.
	simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5].




	Ericsson
	Support option 1

	Apple
	We support Option 1.

	Intel
	Support option 1.

	Qualcomm
	We are fine with Option 1. This seems to be a corner case given the current deployments.

	Nokia
	Support option 1.

	vivo
	OK with option 1.

	ZTE
	Fine with Option 1.

	Samsung
	Fine with Option 1.



Issue 2-4-3 Whether to define scheduling restriction for non-serving cell
· Proposals:
· Option 1(MTK):
· To define non-serving cell scheduling availability for the case that data from non-serving cell and the SSB from serving cell for L1-RSRP measurement are transmitted in the same OFDM symbol. 
· To introduce a new UE capability simultaneousRxDataSSB-DiffNumerology_r17 to additionally consider non-serving cell, if UE supports of L1 RSRP measurement/reporting for R17 inter-cell beam management.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	Non-serving cell is considered as a TRP with different PCI and associated to the serving cell. The data from a TRP with different PCI still can be considered from “serving” cell. So, the current scheduling restriction requirements are also applied to the data from a TRP with different PCI.

	MediaTek
	Support option 1.
For 1st bullet, we suggest to define the scheduling restriction for this case. The reason is the performance may be degraded if the data from non-serving cell is overlapped with SSB/CSI-RS from serving cell in the same OFDM symbol. Thus, to avoid UE performance degradation, the scheduling restriction is needed.
For 2nd bullet, for non-serving cell, according to the existing IE as follows, to our understanding, one new IE should be introduced to capture that the PDCCH or PDSCH may be received from non-serving cell. We are not sure whether the data from a TRP with different PCI still can be considered from “serving” cell or not. We would like to hear other companies’ view on this issue.
	simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5].





	Ericsson
	Our proposal in issue 2-4-1 also address this issue.

	Apple
	After checking the existing scheduling restriction for L1-RSRP measurements on serving cell, we believe this is already covered, as its not specified which cell PDSCH/PDCCH is received from. 
We don’t think new IE/ capability is needed as existing capability would also cover non-serving cell. 

	Intel
	We understand the intension of the proposal. The question is whether the cell with different PCI can be considered as serving cell and whether the requirement can be re-used. If possible, maybe we can clarify that the cell with different PCI can also be treated as serving cell and the requirement can apply for cell with different PCI as well.

	Qualcomm
	We agree with Huawei that this is already covered.

	Nokia
	It does not mention FR1 or FR2 regarding the first bullet.
For FR2 UE, the first bullet restriction makes sense only for inter cell mTRP due to beam steering restriction. Demod and RRM measurement in the same symbol should be possible for FR1 UE, as we understand.
For the second bullet, we can discuss further, but we don’t see difference between serving cell and non-serving cell for this capability as in Issue 2-4-2.

	vivo
	We think option 1 is not needed. Current scheduling restriction works fine.

	ZTE
	We agree with Huawei that this is already covered.

	Samsung
	Basically, agree with Huawei’s view. We may further study this.





Issue 2-4-4: The joint requirement of IBM and inter-cell BM
· Proposals:
· Proposal 1(MTK):
· Option 1: No UE requirement applies for FR2 inter-band CA case
· Option 2: To consider the inter-band CA case and UE should be able to perform the SSB based measurements on non-serving cell in one band without any measurement and scheduling restrictions in the other band.
· Proposal 2(Intel, vivo):
· The scheduling restriction requirement of inter-cell beam management can be extended to FR2 inter-band CA with independent beam management.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	We are fine with option 2 in proposal 1.

	Ericsson
	We are fine with option 2 in proposal 1.

	Apple
	Are option 2 in proposal 1 and proposal 2 the same? We support both. 

	Intel
	we think proposal 1 and 2 are similar.

	Qualcomm
	We are fine with Option 2 in proposal 1.

	Nokia
	We are fine with option 2 in proposal 1.

	vivo
	Same view as Apple

	ZTE
	We are fine with Option 2 in proposal 1.

	Samsung
	Not sure with Proposal 1 option 2. For L1-RSRP measurement on NSC, we think no inter-band case. We may need clarification.



Issue 2-4-5: Measurement restriction
· Proposals:
· Option 1(Huawei):
· In FR2, there is no need to define measurement restrictions between serving cell SSB configured for L1-RSRP measurements and SSB with different PCI configured for L1-RSRP measurements since sharing factor PCDP is applied for L1-RSRP measurements.
· Option 2(vivo):
· For FR2, introduce following measurement restrictions for L1-RSRP measurements on a cell with PCI different from serving cell:
· For the CC configured with inter-cell L1-RSRP measurements, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for L1-RSRP, RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB based L3 measurements.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	For option 2, measurement restriction requirements are applied among different L1 measurements. There is no need to introduce measurement restrictions between L1 measurements and L3 measurements since sharing factor P has been defined. Besides, measurement restrictions between L1-RSRP measurements on serving SSB and L1-RSRP measurements on non-serving SSB are also not needed.

	MediaTek
	Ok to option 1.
For option 2, more discussion is needed. For the first bullet, it seems has been captured in the existing requirement. For the third bullet, we are not sure whether it is needed. Because, in the legacy R15/R16 requirement, we do not have such measurement restriction between L1 and L3. Could proponent explain more about it? Thanks

	Ericsson
	Option 1

	Apple
	Fine with option 1. 

	Intel
	Support Option 1.

	Qualcomm
	Support Optoin 1.

	Nokia
	Support Option-1

	vivo 
	Support option 1.
For option 2, 
Agree with MTK that 1st bullet is already captured.
For the 3rd bullet, we do not have strong view. It can be removed.
For the 2nd bullet, it aims at the case when serving cell is in intra-band CA. In this case, measurement restrictions on SCell needs to be considered since it is CBM. 

	ZTE
	Fine with option 1. 

	Samsung
	Fine with option 1. We need further to consider Option 2.



Sub-topic 2-5: MRTD requirement
Issue 2-5-1: MRTD requirement
· Proposals:
· Option 1(MTK):
· RAN4 to study whether the exiting MRTD requirement can be reused for the following cases:
· Serving cell in CC0 and non-serving cell in CC1
· Non serving cell in CC0 and non-serving cell in CC1
· Option 2(vivo):
· R15/R16 MRTD requirements are re-used for R17 ICBM
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	Huawei
	We support option 2.
The impact on MRTD requirements due to multi-TRP transmission has been fully discussed in R16 and RAN4 agreed that existing MRTD requirements can be reused. In R17, timing offset assumption for multi-TRP has not been changed. So, R15/R16 MRTD requirements are also re-used for R17.

	MediaTek
	Support option 2 and we would like to include the following cases in proposal:
· Serving cell in CC0 and non-serving cell in CC1
· Non serving cell in CC0 and non-serving cell in CC1


	Apple
	We support Option 2.

	Intel
	Don’t quite understand for inter-cell beam management, why we need MRTD requirement. Since we already define the timing offset which is smaller than CP.

	Qualcomm
	We support Option 2.

	Nokia
	Option 1, 2 are saying reusing the existing requirements. In the example of option-1, SC and NSC seems not different from the inter-cell CA scenarios.

	vivo
	Support option 2. Not sure whether serving cell in CC0 and NSC in CC1 is supported scenario in R17. How can they have same SSB frequency?

	Samsung
	MRTD requirement is applied to different CCs. We already have “the requirement is applied when within CP”.



Sub-topic 2-6: Applicability of ICBM
Issue 2-6-1: Applicability of ICBM
· Proposals:
· Option 1(vivo):
· The ICBM feature shall be applicable to PCell, PSCell and SCell.
· For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17.
· For intra-band ICBM using common TCI configurations, requirements are defined for the case when SSB measurements for a cell with different PCI are only performed in the cell that has the same SSB frequency as the reference CC.
· Further discuss the UE capability and corresponding FR2 UE behaviour for simultaneous detection of time and frequency full-overlapped SSBs in R18 FR2 multi-Rx chain WI.
· R17 ICBM feature is applicable to FR1 HST and FR2 HST. If RAN4 identifies any issue in applying HST related enhancements to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
· R17 ICBM feature is applicable to the scenarios when UE is configured with R17 enhanced gaps. If RAN4 identifies any issue in applying R17 enhanced gaps to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	MediaTek
	Support bullet  1, 2 and 3.
For the bullet 4, we think multiple UE panel issue should be discussed in R18.
For the bullet 5 and 6, we think the joint requirement between ICBM, and HST and enhanced gaps should be discussed in the future release.

	Apple
	We support bullets – 1, 2. 
If bullet 2 is agreed, do we still need bullet 3? Need more clarification on it.
Bullet 4: We can discuss in R18 as this is out of scope
Bullet 5: We don’t think there is use case of ICBM in FR2 HST scenario. The propagation delay between TRPs is so large, how can the < CP arrival time at UE be fulfilled?
Bullet 6: We are open to further discuss. Is the proposal to extend the MG enhancements in R17 to ICBM?

	Qualcomm
	We also support bullets 1, 2 and 3. The others can be discussed in the future.

	Nokia
	Each bullet may need to discuss. The first bullet is fine.
The second bullet has been discussed in CA related issues. HST is one of usecase of feMIMO, we can discuss HST scenario. Whether it is possible to apply is FFS.

	vivo
	We support all bullets. 
To Apple, bullet 3 is for the case when Common TCI configuration is considered for ICBM. In this case, reference CC would be the only CC that inter-cell L1-RSRP measurement configured. We think bullet 2 should be captured in Unified TCI, and bullet 3 captured in inter-cell L1-RSRP measurements.
For Bullet 4, it is to solve one remaining issue in last meeting WF. No action is needed.
For Bullet 5, we are OK to consider FR2 HST in future release. For FR1 HST, we do not see the issue in R17.
For bullet 6, to Apple, yes. MG enhancement my impact the calculation of available occasion.




Companies views’ collection for 1st round 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2208278
Samsung
	Draft CR to TS38.133 Corrections on R17 L1-SINR requirement on NSC

	
	MTK: the correction on “inter cell BM” seems relevant to the discussion in Issue 2-1-2

	
	Apple: Coversheet mentions L1-SINR, we don’t have L1-SINR measurement for CDP. The number of cells with different PCI for L1-RSRP measurement in FR1 should also be 1 in our understanding. We only discussed requirements for 1 cell with different PCI.

	
	To Apple: it seems a typo.
This dCR needs to be revised. The requirement is applied to NR SA and EN DC PSCell.

	R4-2208468
MediaTek Inc.
	CR on measurement restriction and scheduling availability for inter cell L1-RSRP measurement

	
	Apple: The scheduling restriction in 9.5.6 seems to cover this already as there is no mention there that the PDCCH/PDSCH is from serving cell. We are trying to understand why we need a new section

	
	Nokia : See the discussion in Issue 2-4-3.

	R4-2209134
Huawei, Hisilicon
	DraftCR on maintaining L1-RSRP measurement requirements for R17 inter-cell beam managements

	
	MTK: depends on the discussion in open issue.

	
	Apple: pending some of the issues discussed above.
Nokia : for 9.13.2 Requirements Applicability and 9.13.3	Measurement Reporting Requirements,
Please see Issue 2-1-1 and  Issue 2-2-1 respectively.

	R4-2209503
vivo
	CR on L1-RSRP measurement requirements for inter-cell BM in R17

	
	MTK: suggest to keep sfn-SSB Offset  in the 133 to make the requirement clearer.
[vivo] Fine, can be revised accordingly in the next revision.

	
	Apple: 
We don’t have any conclusion on extending inter-cell L1-RSRP to FR2 HST> It is not even practical to assume that signals will be received within CP giving the propagation delay. 
Some issues are discussed above.
[vivo]Fine to delay FR2 HST to future release.
Nokia : same as above and we need more time to review added Editor’s notes.

	R4-2209786
Apple

	DraftCR on maintenance of Inter-cell L1-RSRP measurement requirements

	
	MTK: Depends on the discussion in open issue.

	
	Nokia : Where the overlapped SSBs are SSB with same index or consecutive index with no symbol gap in between.
FFS on ‘consecutive index’. We think DL switching won’t make difference between a single cell and inter-cell.

	R4-2210141
Ericsson

	CR on L1-RSRP measurements for a cell with different PCI from serving cell

	
	MTK: Depends on the discussion in open issue.

	
	Apple: pending some of the issues discussed above.



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 

	Issue 2-1-1:
	Issue 2-1-1: Whether to consider additional known cell condition
Tentative agreements: No.
· Proposals:
· Option 1(Nokia):
· Add an additional known cell condition to 9.X.2 Requirements Applicability 
· The UE has sent a valid L3 measurement report or has sent L1-RSRP report including at least one L1-RSRP of an SSB associated with the cell with different PCI, during the last 5 seconds
· Option 2 (Huawei, Ericsson, Intel, Qualcomm, vivo, ZTE):
· Don’t need additional known cell condition
Moderator note: New option 2 are added based on comments.
Recommendations for 2nd round: further discussion.

	Issue 2-1-2
	Issue 2-1-2 Whether Inter-cell L1-RSRP requirements are applicable for inter cell mTRP
Tentative agreements: No.
· Proposals:
· Option 1(MTK):
· Inter-cell L1-RSRP requirements are not applicable for inter cell mTRP case, which UE is required to be able simultaneously receive from both serving cell and non-serving cell at a time, i.e. inter cell joint transmission (JT)
· Option 2(Apple, Intel):
· Inter-cell L1-RSRP measurements – measurements on cell with different PCI are applicable for both inter-cell BM and inter-cell mTRP
Moderator note: New option 2 is added based on comments.
Recommendations for 2nd round: further discussion.

	Issue 2-2-1
	Issue 2-2-1: UE reporting behaviour
Tentative agreements: No.
· Proposals:
· Option 1(Nokia, MTK, vivo):
· add UE reporting behaviors depending on known or unknown cell conditions to 9.X.3 Measurement Reporting Requirements  as
· The UE shall send L1-RSRP reports only for report configurations configured for the active BWP for cell with different PCI from serving cell under the known cell condition. Otherwise, the UE shall not send L1-RSRP reports.
· Option 2(Ericsson, Intel, Qualcomm, Samsung):
· Don’t need to add such condition.
Moderator note: New Option 2 is added based on comments.
Recommendations for 2nd round: further discussion.

	Issue 2-3-1
	Issue 2-3-1 Sharing factors 
Tentative agreements: No.
· Proposals:
· Option 1(Apple):
· Update the sharing factors PSC and PCDP for scenarios 3 and 4 to also consider SMTC periodicity (Intel). 
· Extend sharing factor for SSBs from different cells when SSB indices are within a certain range
· Define sharing factor between SSB of serving cell and cell with different PCI when SSB index are same or consecutive with no symbol gap between SSBs.  
· Option 2(MTK, Huawei, Ericsson, Apple, Qualcomm, Intel, vivo, ZTE, Nokia):
· RAN4 to further study R17 sharing factor for L1-RSRP measurement, considering the remaining occasions are fully overlapped between serving cell and non-serving cell.
· Option 3(Ericsson, Nokia, Intel, vivo):
· Value of PSC and PCDP to be confirmed as 2.
Recommendations for 2nd round: Majority company agree with option 2. further discussion.

	Issue 2-3-2
	Issue 2-3-2 Number of non-serving TRPs to be measured 
Tentative agreements: No.
· Proposals:
· Option 1(Ericsson, Nokia, vivo, Samsung):
· Number of other PCI UE can measure for L1-RSRP on FR1 is same as RAN1 capability and i.e., it can be more than 1.
· Option 2(Huawei, Intel):
· The number of cell with different PCI is 1.
Moderator note: New Option 2 is added based on comments.
Recommendations for 2nd round: further discussion.

	Issue 2-3-3
	Issue 2-3-3 Number of SSB resources UE need to measure
Tentative agreements: No.
· Proposals:
· Option 1(Ericssion, MTK, Apple, Intel, Nokia, vivo, ZTE):
· The value of X (number of SSB resources UE need to measure) is not more than [beamManagementSSB-CSI-RS].
Recommendations for 2nd round: Majority company agree with option 1. Please Huawei to further check whether option 1 is agreeable. Since CSI-RS is not considered in Rel-17.

	Issue 2-4-1
	Issue 2-4-1 Scheduling restriction for serving cell
Tentative agreements: No.
· Proposals:
· Option 1(Apple, Intel):
· Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots.
· Option 2(Ericsion, Qualcomm, Intel, Nokia, vivo, ZTE, Apple):
· RAN4 to reuse the same set of scheduling availability rules for serving cell and additional serving cell.  
Recommendations for 2nd round: Majority company support option 2. Company to double confirm whether option 2 is agreeable. Further discuss option 1.


	Issue 2-4-2
	Issue 2-4-2 Applicability of simultaneousRxDataSSB-DiffNumerology for serving cell
Tentative agreements: 
· The IE simultaneousRxDataSSB-DiffNumerology can be reused for L1-RSRP measurements based on SSB with different PCI.
Recommendations for 2nd round: No more discussion.

	Issue 2-4-3
	Issue 2-4-3 Whether to define scheduling restriction for non-serving cell
Tentative agreements: No. 
· Proposals:
· Option 1(MTK):
· To define non-serving cell scheduling availability for the case that data from non-serving cell and the SSB from serving cell for L1-RSRP measurement are transmitted in the same OFDM symbol. 
· To introduce a new UE capability simultaneousRxDataSSB-DiffNumerology_r17 to additionally consider non-serving cell, if UE supports of L1 RSRP measurement/reporting for R17 inter-cell beam management.
· Option 2(Huawei, Apple, Qualcomm, vivo, ZTE, Samsung):
· The current scheduling restriction requirements are also applied to the data from a TRP with different PCI.
Moderator note: Option 2 is added based on comments.
Recommendations for 2nd round: further discussion.

	Issue 2-4-4
	Issue 2-4-4: The joint requirement of IBM and inter-cell BM
Tentative agreements: No. 
· Proposals:
· Proposal 1(MTK):
· Option 1: No UE requirement applies for FR2 inter-band CA case
Option 2:To consider the inter-band CA case and UE should be able to perform the SSB based measurements on non-serving cell in one band without any measurement and scheduling restrictions in the other band (MTK, Huawei, Ericsson, Apple, Intel, Qualcomm, Nokia, vivo, ZTE):
· Proposal 2(Intel, vivo):
· The scheduling restriction requirement of inter-cell beam management can be extended to FR2 inter-band CA with independent beam management.
· Proposal 3(Samsung):
· Further clarify whether there is inter-band case for L1-RSRP measurement on NSC.
Moderator note: Majority company support option 2 in Proposal 1. some company still have concern. New Proposal 3 is added  according to comment.
Recommendations for 2nd round: Further discussion.

	Issue 2-4-5
	Issue 2-4-5: Measurement restriction
Tentative agreements:
· Option 1:
· In FR2, there is no need to define measurement restrictions between serving cell SSB configured for L1-RSRP measurements and SSB with different PCI configured for L1-RSRP measurements since sharing factor PCDP is applied for L1-RSRP measurements.
· Open issues:
· Option 2(vivo):
· For FR2, introduce following measurement restrictions for L1-RSRP measurements on a cell with PCI different from serving cell:
· For the CC configured with inter-cell L1-RSRP measurements, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for L1-RSRP, RLM, BFD, CBD measurements
Recommendations for 2nd round: For option 1, it’s agreed and no more discussion in 2nd round. Further discussion about option 2.

	Issue 2-5-1
	Issue 2-5-1: MRTD requirement
Tentative agreements: No.
· Proposals:
· Option 1(MTK):
· RAN4 to study whether the exiting MRTD requirement can be reused for the following cases:
· Serving cell in CC0 and non-serving cell in CC1
· Non serving cell in CC0 and non-serving cell in CC1
· Option 2(vivo, Huawei, MTK, Apple, Qulacomm):
· R15/R16 MRTD requirements are re-used for R17 ICBM
· Option 3(Intel, Samsung):
· Further clarify whether MRTD requirement is needed, since we already define the timing offset which is smaller than CP.
Moderate note: New Option 3 is added according to comment.
Recommendations for 2nd round: Further discussion.

	Issue 2-6-1
	Issue 2-6-1: Applicability of ICBM
Tentative agreements: 
· The ICBM feature shall be applicable to PCell, PSCell and Scell
Open issues:
· Option 1(vivo):
· For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17(MTK, Apple, Qualcomm).
· For intra-band ICBM using common TCI configurations, requirements are defined for the case when SSB measurements for a cell with different PCI are only performed in the cell that has the same SSB frequency as the reference CC(MTK, Qualcomm).
· Further discuss the UE capability and corresponding FR2 UE behaviour for simultaneous detection of time and frequency full-overlapped SSBs in R18 FR2 multi-Rx chain WI.
· R17 ICBM feature is applicable to FR1 HST and FR2 HST. If RAN4 identifies any issue in applying HST related enhancements to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
· R17 ICBM feature is applicable to the scenarios when UE is configured with R17 enhanced gaps. If RAN4 identifies any issue in applying R17 enhanced gaps to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
Recommendations for 2nd round: For the first bullet, no more discussion. Further discussion other bullets.



Discussion on 2nd round (if applicable)

Topic #3: Other RRM requirements (9.18.2.3)
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2207809
	Apple
	Proposal #1: The baseline assumption in Rel-17 for RAN4 minimum requirements is that UE doesn’t support simultaneous reception with different QCL Type D.
Proposal #2: Condition for PTRP = 2 is overlapping BFD/CBD resources in FR2.
Proposal #3: Delete the sentences in square brackets for exceptions to PTRP=2 in TRP specific BFD requirements. 

	R4-2209009
	Huawei, Hisilicon
	Proposal 1: The sharing factor PTRP =2 is applied to BFD/CBD measurement requirements in FR2 when the BFD-RS resource are overlapped with the RS resource from the other BFD/CBD resource set.
Proposal 2: The following requirements need to be introduced for completing TRP-specific link recovery requirements in R17.
· TRP specific CBD measurements
· L1 indication for TRP specific BFR
· Scheduling restrictions due to TRP specific BFD/CBD

	R4-2209504
	vivo
	Proposal 1  According to TS 38.331 , SRS should not be included in the QCL train.
Proposal 2  In TRP-specific BFR, some basic requirements, such as CBD, are needed, and R17 BFD relaxation for UE power saving should be applicable. Therefore, TRP-specific BFR requirements are NOT captured in standalone section.

	R4-2210055
	Nokia, Nokia Shanghai Bell
	Proposal 1: When a UE is configured with BFD evaluation priority over a BFD-RS set (corresponding to serving cell or primary TRP), apply the scaling factor=1 (not to extend evaluation period requirement.)     
· When two sets  and  are failed at the same time, a UE shall be able to evaluate BFR-RS resource in the set   with the values of PTRP defines as 1.  ( Remove the bracket in the R4-2207115 CR)
Proposal 2 : If a FR2 UE does not support simultaneous reception, the following scheduling restriction applies due to beam detection on mTRP. 
· The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.

	R4-2210142
	Ericsson
	Proposal 1: In FR2, sharing factor of 2 shall only be applicable if the BFD-RS and CBD-RS are received with different QCL type D at different time instance.
Proposal 2: RAN4 to agree table 1 and table 2 as the evaluation period for SSB based CBD for each TRP in m-TRP operation.   
Table 1: 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 2: 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*TTRP) *TSSB)

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

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



Proposal 3: RAN4 to agree table 3 and table 4 as the evaluation period for CSI-RS based CBD for each TRP in m-TRP operation.  
Table 3: Evaluation period for 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 4: Evaluation period for 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*TTRP)  TCSI-RS)

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

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






Open issues summary
Sub-topic 3-1: TRP-specific link recovery
Issue 3-1-1 The conditions on applying PTRP = 2 in FR2 
· Proposals:
· Option 1(Apple, Huawei):
· When the BFD-RS resource are overlapped with the RS resource from the other BFD/CBD resource set.
· Option 2 (Ericsson):
· If the BFD-RS and CBD-RS are received with different QCL type D at different time instance
· Recommended WF
· Suggest to combine option 1 and 2 together. 
· If SSB/CSI-RS resource in two sets  and  are overlapped and received using different QCL type-D.

	Company
	Comments

	Huawei
	Support option 1.
SSB based BFD/CBD measurements In FR2, beam sweeping is always assumed SSB based BFD/CBD measurements. Even CSI-RS resource is QCL-TypeD with SSB, UE is still not required to perform BFD/CBD measurements on CSI-RS and SSB simultaneously.

	MediaTek
	Either option 1 or option 2 is fine to us.

	Ericsson
	Recommended WF is fine. If they are overlapped and received using same QCL type-D we do not think sharing factor is needed as UE can receive them at same time.

	Apple
	We support option 1. We don’t think same QCL Type D is a possibility with signals from 2 TRP. It defeats the purpose of TRP specific BFR. 

	Nokia
	Support when conditions in both option-1 and option-2 are satisfied.

	vivo
	Recommended WF is fine. We also think using different QCL-D is slightly redundant but can live with it.

	Samsung 
	Fine with the recommended WF.



Issue 3-1-2 The conditions on applying PTRP = 1 in FR2 
· Proposals:
· Option 1(Apple):
· Delete the sentences in square brackets for exceptions to PTRP=2 in TRP specific BFD requirements. 
· Option 2(Nokia):
· When a UE is configured with BFD evaluation priority over a BFD-RS set (corresponding to serving cell or primary TRP), apply the scaling factor=1 (not to extend evaluation period requirement.)     
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

	Company
	Comments

	Huawei
	Support option 1.

	Ericsson
	Based on other issue conclusion

	Apple
	We support Option 1.

	Nokia
	When a UE experienced beam failure, a UE should perform BFD from a serving cell. In Rel-17, a serving cell cannot be replaced by non-serving cell.
In other words, If a UE performs BFD on non-serving cell together (PTRP=2), there is no use even if NSC is recovered by the BFD without a serving cell. 
Proponents on option-1, please explain what a UE can do further with a non-serving cell only, when serving cell beams are failed. 

	vivo
	Support option 1



Issue 3-1-3 other TRP-specific link recovery requirements
· Proposals:
· Option 1(Huawei, vivo):
· The following requirements need to be introduced for completing TRP-specific link recovery requirements in R17.
· TRP specific CBD measurements
· L1 indication for TRP specific BFR
· Scheduling restrictions due to TRP specific BFD/CBD
· Option 2(Nokia):
· If a FR2 UE does not support simultaneous reception, the following scheduling restriction applies due to beam detection on mTRP. 
· The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.
· Option 3(Ericsson):
· RAN4 to agree table 1 and table 2 as the evaluation period for SSB based CBD for each TRP in m-TRP operation.   
· Table 1: 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 2: 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*TTRP) *TSSB)

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

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



· RAN4 to agree table 3 and table 4 as the evaluation period for CSI-RS based CBD for each TRP in m-TRP operation.  
· Table 3: Evaluation period for 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 4: Evaluation period for 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*TTRP)  TCSI-RS)

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

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


· Option 4: (vivo)
· R17 BFD relaxation for UE power saving should be applicable to TRP-specific BFR.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

	Company
	Comments

	Huawei
	Support option 1. 
Option 2 and option 3 has been included in option 1.
For option 4, we think there is no need to involve another R17 feature into R17 FeMIMO requirements.

	MediaTek
	Support option 1, 2 and 3
Disagree with option 4. We prefer not to jointly consider two R17 requirement at this moment. It should be discussed in the future 

	Ericsson
	Option 1, 2 and 3. Option 3 provides specific requirements.

	Apple
	Support option 1,2,3. 
Option 4 is combining 2 parallel WI and that needs further discussion and not in scope. 

	Nokia
	Support option-1 and 2. Option-3 framework is also fine that the scaling method is up to other discussions.

	vivo
	Support all options. 
For option 4, we do not see the technical issue to apply power saving related requirements to per-TRP BFR. For UE supports both feature, UE would be able to relax BFD if it is in low mobility and good cell quality. If there is any issue, we may further discuss. There is no need to postpone it.

	Samsung
	We need to further check RAN1 design.



Issue 3-1-4 TRP-specific link recovery requirements structure in spec
· Proposals:
· Option 1 (vivo): 
· TRP-specific BFR requirements are NOT captured in standalone section.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 

	Company
	Comments

	Huawei
	We prefer to keep the current structure for TRP-specific BFR requirements.

	Ericsson
	Same view as Huawei as they were not easy to capture them in existing section.

	Apple
	We also would like to capture it in the existing section, but its already in spec. In our understanding a separate subsection is not needed.

	Nokia
	We prefer to keep the current structure for TRP-specific BFR requirements.

	vivo
	We do not think a separate section is needed. There is not too much difference between them.



Sub-topic 3-2: QCL definition 
Issue 3-2-1 Whether SRS should be included in the QCL chain
· Proposals:
· Option 1(vivo):
· SRS should not be included in the QCL chain.
· Recommended WF
· Collect companies’ view for these proposals in 1st round 
	Company
	Comments

	MediaTek
	Ok to option 1

	Ericsson
	I think this was agreed in last meeting.

	Apple
	Option 1 was already agred in last meeting. 

	Samsung
	Need further to confirm RAN1/RAN2 design.




Companies views’ collection for 1st round 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2209135
Huawei, Hisilicon

	DraftCR on maintaining R17 TRP specific BFR requirements

	
	MTK:Depends on discussion in open issue

	
	Apple: Pending discussion on open issues.

	R4-2210050
Apple


	DraftCR on maintenance of TRP specific BFD requirements

	
	MTK:Depends on discussion in open issue

	
	

	R4-2210143
Ericsson
	CR on TRP specific CBD and BFR requirements

	
	MTK:Depends on discussion in open issue

	
	Apple: Pending discussion on open issues.



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 

	Issue 3-1-1
	Issue 3-1-1 The conditions on applying PTRP = 2 in FR2 
Tentative agreements: No.
· Proposals:
· Option 1(Apple, Huawei, MTK):
· When the BFD-RS resource are overlapped with the RS resource from the other BFD/CBD resource set.
· Option 2 (Ericsson, MTK):
· If the BFD-RS and CBD-RS are received with different QCL type D at different time instance
· Option 3(Ericsson, vivo, Samsung, Intel):
· If SSB/CSI-RS resource in two sets  and  are overlapped and received using different QCL type-D.
Moderator note: recommended WF is added as option 3.
Recommendations for 2nd round: further discussion.

	Issue 3-1-2
	Issue 3-1-2 The conditions on applying PTRP = 1 in FR2 
Tentative agreements: No.
· Proposals:
· Option 1(Apple, Huawei, vivo):
· Delete the sentences in square brackets for exceptions to PTRP=2 in TRP specific BFD requirements. 
· Option 2(Nokia):
· When a UE is configured with BFD evaluation priority over a BFD-RS set (corresponding to serving cell or primary TRP), apply the scaling factor=1 (not to extend evaluation period requirement.)     
Recommendations for 2nd round: further discussion.

	Issue 3-1-3
	Issue 3-1-3 other TRP-specific link recovery requirements
Tentative agreements: No.
· Proposals:
· Option 1(Huawei, vivo, MTK, Ericsson, Apple, Nokia):
· The following requirements need to be introduced for completing TRP-specific link recovery requirements in R17.
· TRP specific CBD measurements
· L1 indication for TRP specific BFR
· Scheduling restrictions due to TRP specific BFD/CBD
· Option 2(Nokia, MTK, Ericsson, Apple, Nokia, vivo):
· If a FR2 UE does not support simultaneous reception, the following scheduling restriction applies due to beam detection on mTRP. 
· The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.
· Option 3(Ericsson, MTK, Apple):
· RAN4 to agree table 1 and table 2 as the evaluation period for SSB based CBD for each TRP in m-TRP operation.   
· Table 1: 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 2: 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*TTRP) *TSSB)

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

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



· RAN4 to agree table 3 and table 4 as the evaluation period for CSI-RS based CBD for each TRP in m-TRP operation.  
· Table 3: Evaluation period for 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 4: Evaluation period for 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*TTRP)  TCSI-RS)

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

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


· Option 4: (vivo)
· R17 BFD relaxation for UE power saving should be applicable to TRP-specific BFR.
· Option 5(Samsung):
· Further check RAN1 design
Moderator note: Majority company agree with option 1 and option 2. Option 5 is added based on comment.
Recommendations for 2nd round: further discussion.

	Issue 3-1-4
	Issue 3-1-4 TRP-specific link recovery requirements structure in spec
Tentative agreements: No.
· Proposals:
· Option 1 (vivo, Apple): 
· TRP-specific BFR requirements are NOT captured in standalone section.
· Option 2(Huawei, Ericsson, Nokia)
· keep the current structure for TRP-specific BFR requirements
Moderator note: New Option 2 is added based on comment.
Recommendations for 2nd round: further discussion.

	Issue 3-2-1
	Issue 3-2-1 Whether SRS should be included in the QCL chain
Tentative agreements: No.
· Proposals:
· Option 1(vivo, MTK, Ericsson, Apple):
· SRS should not be included in the QCL chain.
· Option 2:
· Need further to confirm RAN1/RAN2 design.
Moderator note: New Option 2 is added according to comment. In last meeting, the agreement is achieved:
	· Agreements
· In R17, UL TCIs are only applicable to UL signals/channels, and UL RSs cannot be used as source RSs of DL TCIs or joint TCIs.
· In Rel-17, DL TCI chain and UL TCI chain need to be defined for deriving the QCL information of PDCCH/PDSCH and PUCCH/PUSCH respectively.



Recommendations for 2nd round: please proponent of option 2 to double check whether option 1 is agreeable.

	
	



Discussion on 2nd round (if applicable)

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on FeMIMO RRM impact for unified TCI
	Intel
	

	
	WF on FeMIMO RRM requirements for inter-cell beam management and TRP-specific link recovery 
	Huawei
	

	
	LS on active TCI state list for UL TCI
	Nokia
	To: RAN1, RAN2



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208279

	
	Draft CR to TS38.133 Corrections on R17 unified TCI requirement
	Samsung
	Return to
	

	R4-2208466

	
	CR on known condition of unified TCI for UL
	MediaTek Inc.

	Agreeable
	

	R4-2209006

	
	DraftCR on maintaining TCI state switching requirements for R17 unified TCI
	Huawei, Hisilion
	Return to
	

	R4-2209501

	
	CR on unified TCI in R17 feMIMO
	vivo

	Return to
	

	R4-2210053

	
	DraftCR on DCI based DL and UL TCI switching delay requirements
	Nokia, Nokia Shanghai Bell

	Return to
	

	R4-2210139

	
	CR on unified TCI state switching requirements
	Ericsson

	Return to
	

	R4-2208278

	
	Draft CR to TS38.133 Corrections on R17 L1-SINR requirement on NSC
	Samsung
	Revised 
	

	R4-2208468

	
	CR on measurement restriction and scheduling availability for inter cell L1-RSRP measurement
	MediaTek Inc
	Return to
	

	R4-2209134

	
	DraftCR on maintaining L1-RSRP measurement requirements for R17 inter-cell beam managements
	Huawei, Hisilicon
	Return to
	

	R4-2209503

	
	CR on L1-RSRP measurement requirements for inter-cell BM in R17
	vivo
	Revised
	

	R4-2209786

	
	DraftCR on maintenance of Inter-cell L1-RSRP measurement requirements
	Apple

	Return to
	

	R4-2210141

	
	CR on L1-RSRP measurements for a cell with different PCI from serving cell
	Ericsson

	Return to
	

	R4-2209135

	
	DraftCR on maintaining R17 TRP specific BFR requirements
	Huawei, Hisilicon

	Revised
	There are some conflictions with R4-2210143, suggest to modify and focus on Scheduling availability part

	R4-2210050

	
	DraftCR on maintenance of TRP specific BFD requirements
	Apple

	Return to
	

	R4-2210143

	
	CR on TRP specific CBD and BFR requirements
	Ericsson
	Revised
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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 (Intel)
	Li Hua
	hua.li@intel.com

	MediaTek
	ChihKawi Yang
	ck.yang@mediatek.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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Provided the UE does not have the required TCI-state information to receive PDCCH and PDSCH in the new BWP, the
UE shall use old TCI-states before the BWP switch until a new MAC CE updating the required TCI-state information
for PDCCH and PDSCH is received after the BWP switch. o

If UE has the information on the required TCI-state information to receive PDCCH and PDSCH in the new BWP, «

- UE shall be able to receive PDCCH and PDSCH with old TCI-states before the delay as specified in Clause 8.10
in the new BWP. o

- UE shall be able to receive PDCCH and PDSCH with new TCI-states after the delay as specified in Clause 8.10
in the new BWP. o
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