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1. Introduction
In the last meeting, one way forward on RRM impact for unified TCI state and inter-cell beam management in FeMIMO were approved in [1]. Within the WF, multiple agreements corresponding to different issues were approved.
	Joint TCI switching delay requirement for DL TCI state switch:
· Agreement
· In case of joint TCI state switch, if the target PL-RS is not maintained, UE is not expected to receive on DL based on the target TCI state before UE completes the DL and UL TCI state switch
Whether to consider unknown TCI state in the TCI state list:
· Agreement
· If a subset of target TCI states in the active TCI state list are unknown
· For DL TCI state list update: after n+ THARQ + + (TL1-RSRP_list +TOuk*(Tfirst-SSB_List+ TSSB-proc)) / NR slot length for DL
· For UL TCI state list update: after n+THARQ ++ (TL1-RSRP_List + Tfirst_target-PL-RS_List + 4*Ttarget_PL-RS_List + 2ms) / NR slot length
· [If all target TCI states in the active TCI state list are unknown, no requirements are applicable].
Update Tfirst-SSB_List for DL TCI state list update delay:
· Agreement
· Update the active DL TCI state list update delay requirements considering ‘Time to first SSB’ for serving cell and cell with different PCI after MAC CE activation.
Update Tfirst-target_PL-RS_List for UL TCI state list update delay:
· Agreement
· Update the active UL TCI state list update delay requirements considering time to first PL-RS for both serving cell and cell with different PCI
Sharing factor design:
· Agreement on GTW:
· Keep the existing sharing factor design in the specification and remove brackets.
Scheduling restriction for dynamic TDD:
· Agreement
· The UE is not expected to transmit PUCCH/PUSCH/SRS on symbols corresponding to the SSB indexes configured for L1-RSRP measurement, where the transmission of PUCCH/PUSCH/SRS may be on serving cell(s) and cell(s) with PCI different from serving cell(s), and restricted symbols may partially or fully overlap with UL symbols
Applicability of ICBM feature:
· Agreement
· Add applicability for Rel-17 ICBM:
· highSpeedMeasFlag-r16 is not configured, and 
· highSpeedMeasFlagFR2-r17 is not configured, and 
· highSpeedMeasCA-Scell-r17 is not configured, and
· [concurrent gaps are not configured].
Definition of known cell for ICBM:
· Agreement
· Separate out pre-conditions from RAN1 for ICBM from known cell definition.



However still some issues are suspending. Further discussion are needed. In this document, we give our analysis on the following issues.
· Unified TCI state
· Whether UE need to track UL time/frequency for UL TCI state activation
· [bookmark: _GoBack]MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Inter-cell beam measurement
· Measurement restriction
· Whether need clarification or update in RAN4 spec when SSB And PDCCH/PDSCH Are overlapped on the same RE
2. Discussion
2.1 Unified TCI state
Whether UE need to track UL time/frequency for UL TCI state activation
Around this issue, to move forward step by step, in 104bis meeting, the discussion was split into two cases, i.e. the case of source RS in UL TCI state is in the DL active TCI list and the case of source RS in UL TCI state is not in the DL active TCI list respectively.
For the former case, not any controversy, the following agreement was achieved:
	If source RS in UL TCI state is in the DL active TCI list:
· Agreements:
· No additional time/frequency tracking for the source RS in UL TCI state is needed during TCI state switch 


While for the latter case, the following options were kept in the WF:
	If source RS in UL TCI state is not in the DL active TCI list:
· Proposal 1: No additional time/frequency tracking is needed
· Proposal 2: No RRM requirement is defined for this case.
· Proposal 3: There is no need to restrict the source RS in active UL TCI to be a subset of source RS in DL active TCI list.
· Proposal 4: Additional time/frequency tracking is needed or check with RAN1.


Firstly it can be shown that the latter case is possible, i.e. the source RS of UL TCI state is not any source RS in the DL active TCI state list. Under such case, we should address the acquisition of time and frequency tracking. In current UL spatial relation switching, not any UL time tracking is necessary since of UE can always obtain UL time through DL timing. But here it has been identified that the source RS of the UL TCI state is not any source RS of the active DL TCI state, so UE may not maintain the timing of this target UL TCI state. If without any time/frequency tracking performed, how to guarantee the accurate UL transmission timing? So we prefer performing additional time/frequency tracking or check this with RAN1.
Proposal 1: Under mTRP scenario, if source RS in UL TCI state is not in the DL active TCI list, the acquisition of time and frequency tracking should be addressed. Performing additional time/frequency tracking is necessary or we can check with RAN1.
MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
This issue has been discussed for several meetings. Even though not any conclusion achieved, the following options were kept in the WF:
	· Proposal 1(Apple, Huawei, Samsung):
· When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.
· If no consensus can be achieved in RAN4, no requirements are defined for this case.
· Proposal 2(MTK,vivo, ZTE, Ericsson): 
· Reuse the existing delay requirement of MAC CE based UL TCI state switch.
· Proposal 3(Nokia):
· There is no need for beam sweeping for PL-RS measurements in FR2 if the PL-RS is SSB (assuming UE is having no more than 4 different PL-RS activated).
· RAN4 does not discuss UE requirements for the scenario where the UE is configured with more than 4 different PL-RS for all active UL (or joint) TCI states.
· 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.
· If a UE has reported L1-RSRP measurement on a PL-RS within a time window, the PL-RS is regarded as maintained. 


The controversial point is whether additional Rx beam sweeping for PL-RS measurement necessary or not. 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. It should be emphasized once more that beam alignment is the precondition based on previous agreements. We provide analysis for known case and unknown case respectively.
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
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. So we prefer Proposal 4.
However, to move forward, maybe a compromised solution is needed. We noticed that some company believe whether additional Rx beam sweeping for PL-RS measurement is necessary or not, which depends on UE implementation. So maybe different UEs have different implementation. We can not accept Proposal 1 since it is too ambiguous in which we should try to avoid. We are open to discuss the compromised solution, such as a clear but not too long additional latency.
Proposal 2: For the case when SSB is indicated as PL-RS in UL TCI state for FR2, which means the source RS is the SSB or QCL-Ded with the SSB. It should be emphasized once more that beam alignment is the precondition based on previous agreements. So not additional Rx beam sweeping is necessary. We prefer to reuse the existing delay requirement of MAC CE based UL TCI state switch. However to move forward, a compromised solution is needed, e.g. allowing a clear but not too long additional latency.
2.2 Inter-cell beam measurement
Measurement restriction
This issue was proposed in last meeting. The following options were kept in the WF:
	Measurement restriction when SSB for BFD/CBD/RLM is not Subset of L1-RSRP:
· Proposals
· Option 1: Define measurement restriction.
· Option 2: others
Measurement restriction when SSB for BFD/CBD/RLM is Subset of L1-RSRP:
· Proposals
· Option 1: Define measurement restriction.
· Option 2: Define sharing scheme.


in order to identify for which case, the measurement restriction should be discussed, we can firstly list all supported L1 measurements for SC and CDP respectively.
For SC, R17 supports the following L1 measurements: L1-RSRP, L1-SINR, RLM, BFD, CBD. Both SSB based and CSI-RS based are supported.
For NSC, R17 only supports the following L1 measurements: L1-RSRP, BFD, CBD. Further more, only SSB based is supported.
So, based on the all supported L1 measurements for SC and CDP, we can summarize the overlapping measurements between SC and CDP as follows:
	Case
	SC SSB
	CDP SSB
	Strategy for overlapping

	#1
	Configured as L1-RSRP
	Configured as L1-RSRP
	Sharing, by PTRP

	#2
	Configured as BFD/CBD
	Configured as BFD/CBD
	Sharing, by PTRP 

	#3
	Configured as L1-RSRP
	Configured as BFD/CBD
	FFS

	#4
	Configured as BFD/CBD
	Configured as L1-RSRP
	Measurement restriction, specified in Section 9.13.5 

	#5
	Configured as RLM
	Configured as BFD/CBD
	FFS

	#6
	Configured as RLM
	Configured as L1-RSRP
	Measurement restriction, specified in Section 9.13.5


It seems that only Case#3 and #5 are not referred by the current requirements. So we need to identify the strategy for the two cases.
Observation 1: Regarding to the measurement restriction, based on all the supported L1 measurements between SC and CDP, only the following Case #3 and #5 should be identified. For other cases, the strategy has been provided in current specification.
	Case
	SC SSB
	CDP SSB
	Strategy for overlapping

	#1
	Configured as L1-RSRP
	Configured as L1-RSRP
	Sharing, by PTRP

	#2
	Configured as BFD/CBD
	Configured as BFD/CBD
	Sharing, by PTRP 

	#3
	Configured as L1-RSRP
	Configured as BFD/CBD
	FFS

	#4
	Configured as BFD/CBD
	Configured as L1-RSRP
	Measurement restriction, specified in Section 9.13.5 

	#5
	Configured as RLM
	Configured as BFD/CBD
	FFS

	#6
	Configured as RLM
	Configured as L1-RSRP
	Measurement restriction, specified in Section 9.13.5


Regarding to the exact strategy for Case#3 and #5, we are fine to applying measurement restriction to identify the overlapping measurement.
Proposal 3: Regarding to the exact strategy for Case#3 and #5, we are fine to applying measurement restriction to identify the overlapping measurement.
Whether need clarification or update in RAN4 spec when SSB And PDCCH/PDSCH Are overlapped on the same RE
This issue was discussed in last meeting, the following proposals were discussed but failed to achieve any conclusion.
	· Proposal 1:
· No further clarification or update is needed in RAN4 when SSB and PDCCH/PDSCH overlap on the same RE.
· Proposal 2:
· Introduce scheduling restriction for the cases when UE simultaneously receive SSB and PDSCH/PDCCH, while SSB is associated to a PCI different from the PCI to which the active TCI of PDSCH/PDCCH is associated. RRM requirements do not apply for these cases. 


In our view, RAN4 does not need to clarify such additional scheduling restriction since RAN1 has concluded this. In RAN1#110b-e the following agreement was achieved:
	Agreement
Confirm the following working assumption with the following modification
On inter-cell beam management, the PDCCH /PDSCH should be rate matched around the SSBs indicated by ssb-PositionsInBurst-r17 for the same PCI as that associated with TCI state of the PDSCH /PDCCH 
· Note 1: From RAN1 perspective, no PDSCH/PDCCH demodulation requirement or L1-RSRP measurement requirement is pursued for simultaneous reception of PDSCH /PDCCH and SSB for L1-RSRP measurement for the case that SSB and PDCCH /PDSCH overlap on the same RE.
· Note2: For Note 1, there is no RAN1 spec impact


Based on RAN1’s conclusion, it can be concluded that the PDCCH/PDSCH should be rate matched around the L1 SSB within the same PCI. So we believe no need to clarify anything more in RAN4 specification.
Proposal 4: Based on RAN1 agreements, RAN1 has specified that the PDCCH/PDSCH should be rate matched around the L1 SSB within the same PCI. So no need to clarify anything more in RAN4 specification.
3. Conclusion
In this contribution, we have the following proposals for the remaining issues of R17 FeMIMO:
Proposal 1: Under mTRP scenario, if source RS in UL TCI state is not in the DL active TCI list, the acquisition of time and frequency tracking should be addressed. Performing additional time/frequency tracking is necessary or we can check with RAN1.
Proposal 2: For the case when SSB is indicated as PL-RS in UL TCI state for FR2, which means the source RS is the SSB or QCL-Ded with the SSB. It should be emphasized once more that beam alignment is the precondition based on previous agreements. So not additional Rx beam sweeping is necessary. We prefer to reuse the existing delay requirement of MAC CE based UL TCI state switch. However to move forward, a compromised solution is needed, e.g. allowing a clear but not too long additional latency.
Observation 1: Regarding to the measurement restriction, based on all the supported L1 measurements between SC and CDP, only the following Case #3 and #5 should be identified. For other cases, the strategy has been provided in current specification.
	Case
	SC SSB
	CDP SSB
	Strategy for overlapping

	#1
	Configured as L1-RSRP
	Configured as L1-RSRP
	Sharing, by PTRP

	#2
	Configured as BFD/CBD
	Configured as BFD/CBD
	Sharing, by PTRP 

	#3
	Configured as L1-RSRP
	Configured as BFD/CBD
	FFS

	#4
	Configured as BFD/CBD
	Configured as L1-RSRP
	Measurement restriction, specified in Section 9.13.5 

	#5
	Configured as RLM
	Configured as BFD/CBD
	FFS

	#6
	Configured as RLM
	Configured as L1-RSRP
	Measurement restriction, specified in Section 9.13.5


Proposal 3: Regarding to the exact strategy for Case#3 and #5, we are fine to applying measurement restriction to identify the overlapping measurement.
Proposal 4: Based on RAN1 agreements, RAN1 has specified that the PDCCH/PDSCH should be rate matched around the L1 SSB within the same PCI. So no need to clarify anything more in RAN4 specification.
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