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1 Introduction
In this meeting, we will provide our view regarding to inter-cell beam management, some open issues are as follows:
	· Sharing factors
· Whether any clarification or update is needed in RAN4 spec when SSB and PDCCH/PDSCH are overlapped on the same RE


2 Discussion

	Issue 2-3-4 Sharing factors design
· Principles of Design:
· The sharing factors PSC and PCDP between SSB of SC and SSB of CDP for inter-cell BM are introduced without any impacts on the existing L3 measurements 
· Based on the remaining L1-RSRP measurement opportunities after punctured by L3 measurements, further study the sharing factor between SSB of SC and SSB of CDP.
· Option 1: 
	#
	Scenario
	PSC
	PCDP

	1
	T’SSB,SC = T’SSB,CDP 
	2
	2

	2
	T’SSB,SC < T’SSB,CDP 
	
	1

	3
	T’SSB,CDP < T’SSB,SC 
	1
	



· Option 2:
	#
	Scenario
	PSC
	PCDP

	A
	SC SSB occasions outside MG are fully overlapping with CDP SSB occasions outside MG
	2
	2

	B
	SC SSB occasions outside MG are partially overlapping with CDP SSB occasions outside MG
	2
	1

	C
	Scenario C: CDP SSB occasions outside MG are partially overlapping with SC SSB occasions outside MG.
	1
	2



· Option 3: (vivo)
· The sharing factors PSC and PCDP for inter-cell BM are introduced without impacting the definition of existing sharing factor Psharing factor, where Psharing factor is defined for the sharing factor between serving cell L1-RSRP measurements and L3 measurements.
· No impacts on the existing L3 measurements.
· The sharing factors PSC or PCDP is determined in the same way as R15, i.e. by puncturing both SMTC and measurement gaps. PSC or PCDP is valid if there are remaining SSB occasions after this puncturing in the corresponding cell.
· When puncturing, the max periodicity between SMTC and measurement gap, i.e. max(MGRP, TSMTC), should be considered
· 1/P should be the ratio of remaining SSB occasions in total SSB occasions after puncturing. P here can be either PSC or PCDP, which is derived based on R15 mechanism.
· max(MGRP, TSMTC)/TSSB is the total number of SSB occasions within the max(MGRP, TSMTC)
· 1/P * max(MGRP, TSMTC)/TSSB  is the total number of left SSB occasions. 
· Since SFNoffset for SSB of SC and SSB of CDP is the same, the SSB with less remaining occasions will be fully overlapped by the other SSB, and therefore should be prioritized. Using SC as example:
· P =  ,   if PSC*TSSB < PCDP*TSSB_CDP. (i.e. 1/PSC * max(MGRP, SMTC)/TSSB_SC > 1/PCDP * max(MGRP, SMTC)/TSSB_CDP, more SSB samples are left after puncturing for SC)
· P = PSC, if PSC *TSSB > PCDP *TSSB_CDP.
· P = 2* PSC, if PSC *TSSB = PCDP *TSSB_CDP.
· P = PSC, if PCDP is not valid.
· Other options are not precluded.



In last meeting, the sharing factor has been discussed. Option 1 and option 3 are the same. We support either one of them.
The main idea is that sharing factor is scaled by two-step:
· Step 1: Consider the sharing between L1-RSRP and SMTC/MG for each cell respectively
· Step 2: Consider L1-RSRP sharing between two cells on remaining occasions
Since SMTC and MG will have impact on the SSB resource of SC and cell with different PCI, the actually used SSB periodicity will be used.  The actually used SSB periodicity will be scaled by P first, e.g. P*TSSB. Where P is original factors defined for serving cell L1-RSRP measurement in section 9.5.4. 1 or 9.13.4.1, which only consider the colliding of SMTC/MG with SSB from one cell. 
Therefore,  and   will be replaced by  and , where the new periodicity has removed the impact of SMTC and MG for SC and cell with different PCI respectively.  and  are derived below:
SSB_SC
 P2 *TSSB_CDP
After updating  by  and , the scenario become simple, where we can only consider the SSB collision between serving cell and cell with different PCI.
Therefore, the sharing factor table can be re-used.
	#
	Scenario
	P for serving celll
	P for 

	1
	T’SSB,SC = T’SSB,CDP 
	2
	2

	2
	T’SSB,SC < T’SSB,CDP 
	
	1

	3
	T’SSB,CDP < T’SSB,SC 
	1
	



Finally, the sharing factor for serving cell and cell with different PCI will be the multiply of two steps:
For serving cell measurement:
[bookmark: _Hlk110854102]       -  P =  ,   if P1*TSSB_SC < P2*TSSB_CDP where P2 is defined in 9.13.4.1.
        -   P = 1*P1, if P1*TSSB_SC > P2*TSSB_CDP where P2 is defined in 9.13.4.1  
       -  P = 2*P1, if P1*TSSB_SC = P2*TSSB_CDP where P2 is defined in 9.13.4.1.
For cell with different PCI:
      -   P = , if P2*TSSB_CDP < P1*TSSB_SC where P1 is defined in 9.5.4.1.
      -   P = 1*P2, if P2*TSSB_CDP> P1*TSSB_SC where P1 is defined in 9.5.4.1.
      -   P = 2*P2, if P1*TSSB_SC = P2*TSSB_CDP where P1 is defined in 9.5.4.1.
Proposal 1: Sharing factor sharing is designed  by two-step:
· Step 1: Consider the sharing between L1-RSRP and SMTC/MG for each cell respectively
· Step 2: Consider L1-RSRP sharing between two cells on remaining occasions

Proposal 2: Sharing factor for serving cell and cell with different PCI are as follows:
For serving cell measurement:
       -  P =  ,   if P1*TSSB_SC < P2*TSSB_CDP where P2 is defined in 9.13.4.1.
        - P = 1*P1, if P1*TSSB_SC > P2*TSSB_CDP where P2 is defined in 9.13.4.1  
       -  P = 2*P1, if P1*TSSB_SC = P2*TSSB_CDP where P2 is defined in 9.13.4.1.
For cell with different PCI:
      -   P = , if P2*TSSB_CDP < P1*TSSB_SC where P1 is defined in 9.5.4.1.
      -   P = 1*P2, if P2*TSSB_CDP> P1*TSSB_SC where P1 is defined in 9.5.4.1.
      -   P = 2*P2, if P1*TSSB_SC = P2*TSSB_CDP where P1 is defined in 9.5.4.1.

	Issue 2-6-2: Whether any clarification or update is needed in RAN4 spec when SSB and PDCCH/PDSCH are overlapped on the same RE
· Option 1:
· No.
· Option 2:
· Clarify that performance degradation is expected when overlapping happen in RAN4 spec.
· Option 3:
· Clarify that there is no UE requirement when overlapping happen in RAN4 spec.
· Option 4:
· Define scheduling restriction to avoid overlap between SSB and data on the same RE in RAN4 spec.




When overlapping on the same RE happens, if UE needs to do measurement and date reception simultaneously, it will cause performance degradation and introduce additional UE complexities. We prefer option 2,  Clarify that performance degradation is expected when overlapping happen in RAN4 spec.
Proposal 3: Clarify that performance degradation is expected when overlapping happen in RAN4 spec.
3 Conclusion
In this contribution, we provide our views regarding inter-cell beam management in FeMIMO:
Proposal 1: Sharing factor sharing is designed  by two-step:
· Step 1: Consider the sharing between L1-RSRP and SMTC/MG for each cell respectively
· Step 2: Consider L1-RSRP sharing between two cells on remaining occasions
Proposal 2: Sharing factor for serving cell and cell with different PCI are as follows:
For serving cell measurement:
       -  P =  ,   if P1*TSSB_SC < P2*TSSB_CDP where P2 is defined in 9.13.4.1.
        - P = 1*P1, if P1*TSSB_SC > P2*TSSB_CDP where P2 is defined in 9.13.4.1  
       -  P = 2*P1, if P1*TSSB_SC = P2*TSSB_CDP where P2 is defined in 9.13.4.1.
For cell with different PCI:
      -   P = , if P2*TSSB_CDP < P1*TSSB_SC where P1 is defined in 9.5.4.1.
      -   P = 1*P2, if P2*TSSB_CDP> P1*TSSB_SC where P1 is defined in 9.5.4.1.
      -   P = 2*P2, if P1*TSSB_SC = P2*TSSB_CDP where P1 is defined in 9.5.4.1.
Proposal 3: Clarify that performance degradation is expected when overlapping happen in RAN4 spec.
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