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1. Introduction
In the last meeting, two way forward on RRM impact for unified TCI state and inter-cell beam management in FeMIMO were approved in [1][2]. Within the two WF, multiple agreements corresponding to different issues were approved. 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
· MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· MAC CE based TCI state list update delay for unknown TCI state
· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Inter-cell beam measurement
· Scheduling restriction for dynamic TDD
· Measurement restriction
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 last 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: Additional time/frequency tracking is needed
· Proposal 3: No requirement for the case. Adding applicability rules for current UL TCI switching when source RS in active UL TCI state is a subset of source RS in DL active TCI list
· Proposal 4: 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 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, Samsung, Huawei):
· When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.
· Proposal 2(Huawei):
· If no consensus can be achieved in RAN4, we suggest that there is no requirements when SSB is indicated as PL-RS in UL TCI state in FR2.
· Proposal 3(Intel):
· When SSB is indicated as PL-RS in UL TCI state for FR2, the total delay is:
 -    n+THARQ + 3ms + NM* (Tfirst_target-PL-RS + Q*Ttarget_PL-RS + 2ms)
 -    Where Q is the extended number of SSB resource number, Q is FFS.
· Proposal 4(MTK, vivo, Ericsson, ZTE): 
· Reuse the existing delay requirement of MAC CE based UL TCI state switch.
· Proposal 5(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.


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.
MAC CE based TCI state list update delay for unknown TCI state
During last meeting, around this issue, the following options were proposed:
	· Proposal 1(Samsung, Apple, MTK, Huawei,vivo):
· Longer delay applies if any TCI state is unknown in TCI state list update. Active TCI state list can contain known and unknown TCI states.
· Proposal 2(Ericsson, Nokia, ZTE,vivo):
· Define the detailed delay requirement


Since it is possible that 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. From the perspective of NW, NW may know the rough position of the UE based on UL transmission before L1-RSRP report, so NW may activate a list of TCI but some TCI in the list do not fulfill known condition. 
During the discussion in last meeting, it has been agreed that unknown TCI state(s) can be in the list. In our opinion, it is not hard to identify the component of unknown TCI state case when TCI state lists updates. So provide exact requirement for this approved case would be more efficient and clearer than only saying “longer delay”. The following exact requirement can be a reference. 
· 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.
Proposal 3: During the discussion in last meeting, it has been agreed that unknown TCI state(s) can be in the list. Referring to the detailed delay requirement, we prefer to provide exact requirement instead of uncertain “longer delay”.
2.2 Inter-cell beam measurement
Scheduling restriction for dynamic TDD
This issue was proposed from 103 meeting, the motivation is to additionally consider scheduling restriction for dynamic TDD. After the discussion in the recent two meetings, all options were still kept in [2]
	· Proposal 1(Apple, Ericsson):
· RAN4 need not discuss the scheduling restriction for dynamic TDD as its already captured in RAN1 specification.
· Proposal 2(vivo):
· Do not introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots. Clarify longer L1 measurement delay is expected for this case.
· Proposal 3(MTK, ZTE, Samsung):
· Introduce scheduling restriction for dynamic TDD on serving cell UL symbols which fully or partially (because of TA) overlaps with the SSB for L1-RSRP measurement on cell with different PCI.
· Proposal 3a(Samsung, ZTE):
· Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on the cell with different PCI. It is enough to add the scheduling restriction on 1 symbol before SSB and one symbol after SSB.
· Proposal 3b(ZTE,Samsung):
· For the scheduling restriction due to L1-RSRP measurement on cell with different PCI, reusing the scheduling restriction due to L1-RSRP measurement on serving cell is fine. Whether the adjacent symbol before and after SSB should be restricted, which should be aligned with the specification for L1-RSRP measurement on serving cell.


During discussion on this issue, the following two options were proposed:
In our opinion, based on current 38.133, it has specified that the scheduling restriction for RRM measurement under TDD, i.e. RRM measurement is prioritized than UL transmission. While referring to L1-RSRP measurement, current 38.133 also has identified the scheduling restriction for the case of UE not capable of simultaneousRxDataSSB-DiffNumerology. The difference between the scheduling restriction of RRM measurement and L1-RSRP measurement is whether the adjacent symbol before and after SSB should be restricted. So it can be deduced that both RRM measurement and L1-RSRP measurement are prioritized than UL transmission in the intra-band serving cells. If such requirement is extended to the cell with different PCI, it seems reasonable. Referring to whether need to apply restriction on the adjacent symbol before and after SSB, we believe this should be discussed focus on serving cell first. Then for the cell with different PCI, reusing the same restriction as serving cell.
Observation 1: According to legacy requirement, both RRM measurement and L1-RSRP measurement are prioritized than DL/UL transmission. The difference between scheduling restriction since of RRM measurement and L1-RSRP measurement are whether adjacent symbol before and after SSB should be restricted.
Proposal 4: For the scheduling restriction due to L1-RSRP measurement on cell with different PCI, reusing the scheduling restriction due to L1-RSRP measurement on serving cell is fine. Whether the adjacent symbol before and after SSB should be restricted, which should be aligned with the specification for L1-RSRP measurement on serving cell.
Measurement restriction
This issue was proposed in last meeting. The following options were kept in the WF:
	· Proposal 1(Huawei):
· The measurement restrictions are applied between SC SSB for RLM/BFD/CBD and CDP SSB for L1-RSRP.
· The measurement restrictions are applied between CDP SSB for BFD/CBD and SC SSB for L1-RSRP.
· Proposal 2(Ericsson, Intel):
· Further study the possibility of sharing under some scenarios


Firstly, regarding to measurement restriction, we try to clarify all the possible cases:
· Measurements between L1-RSRP SSB on SC and L1-RSRP SSB on CDP        -- has been identified
· Measurements between RLM/BFD/CBD SSB on SC and L1-RSRP SSB on CDP  -- has been identified
· Measurements between L1-RSRP SSB on SC and BFD/CBD SSB on CDP             
· Measurements between RLM/BFD/CBD SSB on SC and BFD/CBD SSB on CDP  
To our understanding, the first two cases has been identified and captured in the CR. The last two cases are not clearly defined. According to the configuration, for TRP specific BFD/CBD, since the additinalPCI can be configured, so two BFD-RS sets can be configured for mTRP and each is associated with a TRP. Therefore the SSB based BFD/CBD on NSC is possible. To specify the measurement restriction completely, we can further discuss the last two cases.
Proposal 5: For TRP specific BFD/CBD, according the the configuration, the SSB based BFD/CBD on NSC is possible. So it is necessary to identify the measurement restriction for the two cases:
· Measurements between L1-RSRP SSB on SC and BFD/CBD SSB on CDP             
· Measurements between RLM/BFD/CBD SSB on SC and BFD/CBD SSB on CDP 
3. Conclusion
In this contribution, we have the following proposals for inter-cell BM:
Observation 1: According to legacy requirement, both RRM measurement and L1-RSRP measurement are prioritized than DL/UL transmission. The difference between scheduling restriction since of RRM measurement and L1-RSRP measurement are whether adjacent symbol before and after SSB should be restricted.
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.
Proposal 3: During the discussion in last meeting, it has been agreed that unknown TCI state(s) can be in the list. Referring to the detailed delay requirement, we prefer to provide exact requirement instead of uncertain “longer delay”.
Proposal 4: For the scheduling restriction due to L1-RSRP measurement on cell with different PCI, reusing the scheduling restriction due to L1-RSRP measurement on serving cell is fine. Whether the adjacent symbol before and after SSB should be restricted, which should be aligned with the specification for L1-RSRP measurement on serving cell.
Proposal 5: For TRP specific BFD/CBD, according the the configuration, the SSB based BFD/CBD on NSC is possible. So it is necessary to identify the measurement restriction for the two cases:
· Measurements between L1-RSRP SSB on SC and BFD/CBD SSB on CDP             
· Measurements between RLM/BFD/CBD SSB on SC and BFD/CBD SSB on CDP 
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