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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN4 was discussing sharing factor for L1-RSRP measurements for a cell with different PCI from serving cell. 
In this contribution, we provide our views on the sharing factor definition. 
Discussion
[bookmark: _Toc5952573]Sharing factor for L1-RSRP 
In the current specification, we think sharing factor is captured using complicated equations. We prefer capturing it in a simple and more generic form.
To calculate the sharing factor, we could use the window (W) based approach used in Rel-17 MG enhancements WI.  We think this W window can be thought of as generic function given below.
W= N1*max (TSSB_SC, TSSB_CDP, MGRP, TSMTC)
Definitions for the variables that are going to be used in the scaling factor definition are provided below. 
· Ntotal_SC is the total number of SSB occasions for the serving cell within the window, including those overlapped with measurement gap occasions or SMTC occasions.
· Ntotal_CDP is the total number of SSB occasions for the CDP within the window, including those overlapped with measurement gap occasions or SMTC occasions
· Noutside_MG_CDP is the number of SSB CDP occasions that are not overlapped with any measurement gap occasion within the window W
· Noutside_MG_SC is the number of SSB SC occasions that are not overlapped with any measurement gap occasion within the window W
· Noutside_MG_CDP_SMTC is the number of SSB CDP occasions that are not overlapped with any measurement gap occasion or SMTC occasions within the window W
· Noutside_MG_SC_SMTC is the number of SSB CDP occasions that are not overlapped with any measurement gap occasion or SMTC occasions within the window W
· Navailable,SSB_CDP is the number of SSB CDP resource occasions that are not overlapped with any measurement gap occasion and any SMTC occasion and any SSB occasion for serving cells L1-RSRP within the window W.
· Navailable, SSB_SMTC is the number of SSB CDP occasions that are not overlapped with any measurement gap occasion and any SSB occasion for serving cells L1-RSRP within the window W.
· Navailable,SSB_CDP_SMTC_MG is the number of SSB CDP occasions that are not overlapped with any measurement gap occasion nor any SMTC occasion within the window W
· Navailable,SC_CDP_SMTC_MG is the number of SSB CDP occasions that are not overlapped with any measurement gap occasion nor any SMTC occasion within the window W
· TSSB_SC is periodicity of the serving cell SSB
· TSSB_CDP is periodicity of the target SSB CDP 
· Psharing SMTC is the sharing factor between SSB to be measured for L1 measurement and the SMTC to be measured for L3 measurement.
· Psharing SSB is the sharing factor for L1 measurement among SSB to be measured for CDP and SSB to be measured for serving cells. 
Sharing factor for CDP
In FR1, the SSB CDP can be measured in any SSB occasions outside MG and in parallel to SSB of SC. The scaling factor is for SC and CDP is 
PCDP= Ntotal_CDP / Noutside_MG_CDP in FR1
In FR2, we need to consider multiple cases like SSB periodicity of CDP is same as SMTC and not same as SMTC. 
If SSB periodicity for CDP is same as SMTC, then it corresponds to Navailable,SSB_CDP_SMTC_MG = 0. 
· In this case, measurement occasions of SSB CDP are also used for L3 measurements which are measured outside gap and within SMTC. In this case we need to consider sharing with L3 measurements and sharing with SC measurements. Considering this, PCDP = Psharing SMTC * Psharing SSB * Ntotal_CDP / Noutside_MG_CDP 
· Else, PCDP = Psharing SSB * Ntotal_CDP / Noutside_MG_CDP

Another scenario is when SSB of CDP do not fully overlap with SMTC. It can be represented as  Navailable,SSB_CDP_SMTC_MG ≠ 0. Here we do not think we need to compare SSB of SC and SSB of CDP for periodicity.  In this case
· PCDP = Psharing SSB * Ntotal / Navailable,SSB_CDP_SMTC_MG
Where, Psharing SSB = N, where N is the number cells that are overlapping. 

Proposal 1: 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

Sharing factor for SC:
In FR1, the SSB CDP can be measured in any SSB occasions outside MG and in parallel to SSB of SC. The scaling factor is for SC and CDP is 
PSC = Ntotal_SC / Noutside_MG_SC in FR1
In FR2, we need to consider multiple cases like SSB periodicity of CDP is same as SMTC and not same as SMTC. 
If SSB periodicity for CDP is same as SMTC, then it corresponds to Navailable,SSB_SC_SMTC_MG = 0. 
· In this case, measurement occasions of SSB SC are also used for L3 measurements which are measured outside gap and within SMTC. In this case we need to consider sharing with L3 measurements and sharing with CDP measurements. Considering this, PSC = Psharing SMTC * Psharing SSB * Ntotal_SC / Noutside_MG_SC 
· Else, PSC = Psharing SSB * Ntotal_SC / Noutside_MG_SC
Another scenario is when SSB of CDP do not fully overlap with SMTC. It can be represented as  Navailable,SSB_SC_SMTC_MG ≠ 0. Here we do not think we need to compare SSB of SC and SSB of CDP for periodicity.  In this case,  
PSC = Psharing SSB * Ntotal / Navailable,SSB_SC_SMTC_MG
Proposal 2: 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.
Clarification on when SSB and PDCCH/PDSCH are overlapped on the same RE
We think this is mainly an Demod issue and RRM group may not be correct group to discuss this. We suggest this issue to be discussed in Demod session under the Demod agenda.
Proposal 3: When SSB and PDCCH/PDSCH are overlapped on the same RE, whether any clarification is needed in RAN4 spec to be discussed under Demod agenda.

Summary and Conclusion
In this contribution we have analysed RRM requirement for inter-cell beam management operation in FeMIMO and made following proposals. 
Proposal 1: 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
Proposal 2: 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
Proposal 3: When SSB and PDCCH/PDSCH are overlapped on the same RE, whether any clarification is needed in RAN4 spec to be discussed under Demod agenda.
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