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1 Introduction
In this meeting, we will provide our view regarding to the unified TCI state for DL and UL, there are still some open issues in WF[1] in last meeting:
	· Whether UE need to track UL time/frequency If source RS in UL TCI state is not in the DL active TCI list
· Sharing factor
· Measurement restriction


2 Discussion
2.1 UL time/frequency for UL TCI state activation

	Issue1-1-1b If source RS in UL TCI state is not in the DL active TCI list:
· Proposals:
· 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 



From our understanding, it’s possible that the source RS in target UL TCI is different from the RS which is the reference of current DL timing. There may be performance loss due to timing mismatch. NW may try to avoid such configuration. UE will not spend more effort for time tracking for the case.
For proposal 3, configuration of active UL TCI state and DL TCI active state are independent, and there is no limitation, we are open to further discuss. It’s something like previous discussion about Rel-16 uplink spatial info switch with PL-RS activation. RL-RS may be different from source RS in UL TCI, then the uplink power calculation may not be accurate. However, since there is no limitation in RAN1/RAN2, the final requirement didn’t consider add constraints. 
Proposal 1: If source RS in UL TCI state is not in the DL active TCI list, fine with both proposal 1 and proposal 3.
2.2 Sharing factor
	Issue 2-1-1 Sharing factor design
· Proposals:
· Proposal 1(Intel, Huawei, vivo, Apple):
· Remove the bracket in the corresponding CR.
· Proposal 2(Ericsson, MTK):
· RAN4 to agree following sharing factor for CDP
· For FR1: 
· PCDP= Ntotal_CDP / Noutside_MG_CDP 
· For FR2:
· if Navailable,SSB_CDP_SMTC_MG = 0, 
· If measurement occasions of SSB CDP is also used for L3 measurements which are measured outside gap, then PCDP = Psharing SMTC * Psharing SSB * Ntotal_CDP / Noutside_MG_CDP 
· Else, PCDP = Psharing SSB * Ntotal_CDP / Noutside_MG_CDP
· Where, Psharing SSB = N, where N is the number overlapping SSB from different cells. 
· If Navailable,SSB_CDP_SMTC_MG ≠ 0
· PCDP = Psharing SSB * Ntotal / Navailable,SSB_CDP_SMTC_MG
· RAN4 to agree following sharing factor for SC
· For FR1: 
· PSC= Ntotal_SC / Noutside_MG_SC 
· For FR2:
· if Navailable,SSB_SC_SMTC_MG = 0, 
· If measurement occasions of SSB CDP is also used for L3 measurements which are measured outside gap, then PSC = Psharing SMTC * Psharing SSB * Ntotal_SC / Noutside_MG_SC 
· Else, PSC = Psharing SSB * Ntotal_SC / Noutside_MG_SC
· Where, Psharing SSB = N, where N is the number overlapping SSB from different cells. 
· If Navailable,SSB_SC_SMTC_MG ≠ 0
· PSC = Psharing SSB * Ntotal_SC / Navailable,SSB_SC_SMTC_MG



In last meeting, how to design sharing factor is further discussed. There are two possible solutions. We would like to explain more about option 1 and option2.
Option 1 is derived from the design of concurrent gap. In the method, many different N parameters are designed. Take Navailable,SSBCDP_SMTC_MG for example, it is one of the key values in the whole calculation. It defines the number of SSB CDP occasions that are not overlapped with any measurement gap occasion nor any SMTC occasion within the window W. While it didn’t specify how to calculate the number. It just uses some description to describe the number in a general way without any accurate expression. We can’t get the number explicitly. we may need to manually plot the figure first and observe the figure to find out the number. To us, it’s a little ambiguous and not accurate enough.
We also understand the background of such design in concurrent gap. For concurrent gap, many measurement gap will exist. These gaps can be fully overlapped, partially overlapped or non-fully overlapped. Besides, there are different priority for measurement gap. In some cases, some gap with low priority may be dropped. Given to the complex scenario, some company prefer to design method with general description. However, some other companies have concern about this method and think it’s not clear. They try to provide accurate equation to calculate the sharing factor in different scenarios. However, since the situation is too complex and time is limited, it’s hard to derive general accurate expression to account for different scenarios. Finally, the compromised solution is to provide some general description about how to calculate the number.
While for Option 2, the situation is a little different. When there is no concurrent gap, the scenario is not so complex.
An explicit mathematic equation can be derived based on legacy requirement. Meanwhile, the mathematic solution is general and can apply for different scenarios. We think it’s a better solution for this scenario. 
We understand the concern from other company. In future release, if the scenario become more complex and it’s hard to derive explicit expression, we think it’s reasonable to use general description method proposed by option 1.
Proposal 2: For Rel-17 inter-cell L1-RSRP measurement without concurrent gap, remove the bracket in the corresponding CR. 
Proposal 3: For future release, if scenario become quite complex, L1-RSRP measurement period can be defined in general description way, e.g. based on concurrent gap method.
2.3 Measurement restriction
	Issue 2-5-1 Measurement restriction for SSB based L1-RSRP
· Proposals:
· 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



Generally, we understand intention of proposal 1. It tries to solve the confliction between two SSB measurements from serving cell and cell with different PCI. However, since the NW configuration is flexible, from the spec point of view, it’s possible that SSB configured for L1-RSRP is also configured for RLM/BFD/CBD. there are two possible configuration for RLM/BFD/CBD.
Case 1: SSB for BFD/CBD is a subset of SSB for L1-RSRP for one cell
Case 2: SSB for RLM/BFD/CBD is different from SSB for L1-RSRP for one cell
In the following, we will analyze the two cases respectively.
For case 1, one example of the configuration is shown in Fig.1. Suppose that SSB configurations of SC and NSC are the same. For SC, SSB index 1~8 are configured for L1-RSRP, where SSB index 3 and 8 are configured for BFD and CBD as well. While for NSC, SSB index 1~8 are configured for L1-RSRP, for simplicity.



Fig.1 SSB is configured for both L1-RSRP and BFD/CBD
In this case, since SSB with index 3 of  SC will be used for both BFD and L1-RSRP, when SSB with index 3 is overlapping with SSB with index 3 of NSC, sharing can be applied. SSB with index 8 is similar situation.
Observation 1: For case 1, sharing will be performed when SSB for BFD/RLM/CBD is overlapped with SSB for L1-RSRP between two cells.
For case 2, one example of the configuration is shown in Fig.2. For SC, SSB index 3 and 8 are configured for BFD and CBD respectively. Other SSB will be configured for L1-RSRP.


Fig.2 SSB is configured for BFD/CBD
when confliction happen in SSB index 3 and 8, we need to further discuss whether sharing for measurement restriction is defined.
As for measurement restriction, when SSB is overlapping between two cells, the situation is a little different from the confliction between SSB from one cell and CSI-RS from other cell. The reason is that SSB resource is limited. While for CSI-RS, it can be configured in different symbols to avoid confliction with SSB. However, for SSB measurement, especially intra-frequency measurement, SSB from two cells are likely to be overlapped, then UE can only perform one of the measurements and there is no detail requirement for that case. It’s kind of waste SSB resource.
Observation 2: For case 2, if measurement restriction is defined, since SSB resource is limited for configuration, there will be no measurement requirement in many cases.
If sharing is performed, the similar modification of sharing factor P for L1-RSRP of serving cell can be made for RLM/BFD/CBD clause. The advantage of sharing is that all SSB resource will be utilized and there will be clear requirement for both measurements. The drawback is that the delay will be extended for RLM/BFD/CBD/L1-RSRP. 
If company have concern about the extended delay, it can be further discussed whether any priority can be defined between these measurement and which measurement can be prioritized, e.g. define some scaling factor to further prioritize the measurement possibility. 
In summary, compared with the case that no requirement is applied, we prefer to define clear requirement based on sharing scheme.
Proposal 4: Prefer to define sharing between SSB measurement for RLM/BFD/CBD and SSB measurement for L1-RSRP from two cells, due to the limited SSB resource.
3 Conclusion
In this contribution, we provide our views regarding Unified TCI state in FeMIMO:
Proposal 1: If source RS in UL TCI state is not in the DL active TCI list, fine with both proposal 1 and proposal 3.
Proposal 2: For Rel-17 inter-cell L1-RSRP measurement without concurrent gap, remove the bracket in the corresponding CR. 
Proposal 3: For future release, if scenario become quite complex, L1-RSRP measurement period can be defined in general description way, e.g. based on concurrent gap method.
Observation 1: For case 1, sharing will be performed when SSB for BFD/RLM/CBD is overlapped with SSB for L1-RSRP between two cells.
Observation 2: For case 2, if measurement restriction is defined, since SSB resource is limited for configuration, there will be no measurement requirement in many cases.
Proposal 4: Prefer to define sharing between SSB measurement for RLM/BFD/CBD and SSB measurement for L1-RSRP from two cells, due to the limited SSB resource.
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