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Introduction
In this contribution, we will further discuss the definition of sharing factor used for inter-cell L1-RSRP measurement requirements.
Discussion
Sharing factor
For inter-cell beam management in R17, the new sharing factor has been added for L1-RSRP measurement when SSBs from serving cell and from cell with different PCI are overlapped, and the new sharing factors PSC and PCDP for serving cell and cell with different PCI was agreed as Table 1.
Table 1: Definition of sharing factors PSC and PCDP
	#
	Scenario
	PSC
	PCDP

	1
	TSSB,SC = TSSB,CDP < TSMTC
	[2]
	[2]

	2
	TSSB,CDP < TSSB,SC = TSMTC
	1
	1

	3
	TSSB,SC < TSSB,CDP < TSMTC
	
	1

	4
	TSSB,CDP < TSSB,SC < TSMTC
	1
	


In last RAN4 meeting, it was mentioned that the values of sharing factors PSC and PCDP for scenario 3 and scenario 4 need to be further studied. For some cases, the sharing factor may not be properly defined. One configuration of (SSB, SMTC, MG) for scenario 3 was illustrated in [R4-2208467], as Table 2
Table 2: Example of (SSB, SMTC, MG) configuration for scenario 3
	
	SC SSB
	CDP SSB
	SMTC
	MG

	Period
	10ms
	20ms
	40ms
	20ms

	Offset
	0ms
	0ms
	0ms
	10ms


The occasion patterns are illustrated as follows:
	Timeline
	0ms
	10ms
	20ms
	30ms
	40ms
	50ms
	60ms
	70ms

	SC SSB
	×
	×
	√
	×
	×
	×
	√
	×

	CDP SSB
	×
	
	√
	
	×
	
	√
	

	SMTC
	
	
	
	
	
	
	
	

	MG
	
	
	
	
	
	
	
	


The SC SSB occasions outside MG are fully overlapping with CDP SSB occasions outside MG. If CDP SSB occasions outside SMG are not sharing with SC SSB, then there is no measurements opportunities for SC SSB. For this case, SC SSB and CDP SSB need to be equally shared, and the values of PSC and PCDP shall be defined as 2.
Observation 1: For scenario 3 and scenario 4, the sharing factor PSC and PCDP may need to be defined as 2 for some cases.
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Table 3: Example of (SSB, SMTC, MG) configuration for scenario 2
	
	SC SSB
	CDP SSB
	SMTC
	MG

	Period
	20ms
	10ms
	20ms
	20ms

	Offset
	0ms
	0ms
	0ms
	10ms


The occasion patterns are illustrated as follows:
	Timeline
	0ms
	10ms
	20ms
	30ms
	40ms
	50ms
	60ms
	70ms

	CDP SSB
	O
	×
	O
	×
	O
	×
	O
	×

	SC SSB
	O
	
	O
	
	O
	
	O
	

	SMTC
	
	
	
	
	
	
	
	

	MG
	
	
	
	
	
	
	
	


The SC SSB occasions outside MG are fully overlapping with CDP SSB occasions outside MG. Both SC SSB and CDP SSB occasions outside MG are fully overlapping with SMTC. For this case, both SC SSB and CDP SSB outside MG need to share 1/3 measurement opportunities, and SMTC shares the rest 2/3 measurement opportunities. Hence, the values of new sharing factors PSC and PCDP shall also be defined as 2.
Observation 2: For scenario 2, the sharing factor PSC and PCDP may need to be defined as 2 for some cases.
Based on above analysis, it can be observed that the sharing factors PSC and PCDP may need to be defined as 2 for scenarios 2/3/4. If scenarios 2/3/4 are further distinguished into, then the definition of PSC and PCDP may would become very complicated. All the overlapping cases can be distinguished into following three scenarios:
· Scenario A: SC SSB occasions outside MG are fully overlapping with CDP SSB occasions outside MG.
· Scenario B: SC SSB occasions outside MG are partially overlapping with CDP SSB occasions outside MG.
· Scenario C: CDP SSB occasions outside MG are partially overlapping with SC SSB occasions outside MG.
For scenario A, SC SSB and CDP SSB outside MG are equally shared and the sharing factors PSC and PCDP are defined as 2. For scenario B, the sharing factor PSC is defined as 2 with considering the worst case, and the sharing factor PCDP is defined as 1.  For scenario C, the sharing factor PSC is defined as 1, and the sharing factor PCDP is defined as 2 with considering the worst case. Then, the sharing factors PSC and PCDP can be defined as Table 3.
Table 3: Updated definition of sharing factors PSC and PCDP
	#
	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


In order to simplifying the definition of PSC and PCDP, we suggest to define the values of PSC and PCDP based on the worst case, i.e. PSC and PCDP are defined as 2.
Proposal 1: For inter-cell beam managements, it is suggested to define the values of PSC and PCDP as Table 3.
Applicability of sharing factor
The sharing factors PSC and PCDP are applied for SSB based L1-RSRP measurements when UE could not perform L1-RSRP measurements simultaneously on both SC SSB and CDP SSB. RAN4 discussed how to define the conditions of applying sharing factors PSC and PCDP, and the following options are considered.
· Option 1: Sharing factors are applicable when SSB from serving cell and cell with different PCI are overlapping with same SSB index
· Option 2: Sharing factors are applicable when SSB from serving cell and cell with different PCI are overlapping with same SSB index, or are adjacent SSB index with no symbol gap
· Option 3: Sharing factors are applicable when SSB periodicity and offset are the same or overlapping between serving and cell with different PCI.
· Other options are not precluded.
Obviously, sharing factors shall be applied when SC SSB and CDP SSB are overlapping in time domain.
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Figure 1: SC SSB and CDP SSB overlapping with same SSB index
Figure 1 shows the case that SC SSB and CDP SSB are overlapping with same SSB index.
[image: ]
Figure 2: SC SSB and CDP SSB overlapping with adjacent SSB index
Figure 2 shows the case that SC SSB and CDP SSB are overlapping with adjacent SSB index. The timing offset between SC SSB and CDP SSB is limited within CP. For this case, UE may not be able to perform beam switching within CP length without any interruption.
[image: ]
 Figure 3: SC SSB and CDP SSB non-overlapping with adjacent SSB index
However, as shown in Figure 3, SC SSB and CDP SSB with adjacent SSB index also could be non-overlapping. For this case, UE shall be able to perform beam switching within CP length without any interruption.
Hence, the condition of applying sharing factors PSC and PCDP can be defined as that SC SSB and CDP SSB are overlapping in time domain.
Proposal 2: The sharing factors are applied for L1-RSRP measurement when SSBs from serving cell and cell with different PCI are overlapping in time domain.
Conclusions
This contribution provides our discussion on remaining issues for Rel-17 inter-cell beam management. The following are provided:
Proposal 1: For inter-cell beam managements, it is suggested to define the values of PSC and PCDP as Table 3.
Table 3: Updated definition of sharing factors PSC and PCDP
	#
	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


Proposal 2: The sharing factors are applied for L1-RSRP measurement when SSBs from serving cell and cell with different PCI are overlapping in time domain.
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