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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Principles of scaling factor for SSB based RLM FR2 evaluation period are agreed in RAN4-86b and the scaling factors are also discussed [1]. However, some cases are not considered in agreed CR [1]. In this contribution we provide FR2 evaluation period scaling factors for all possible cases. 
After performance alignment, OOS PDCCH power boost is agreed as [3 or 4] dB in [1]. In this contribution we provide the view on OOS PDCCH power boost.
2     	FR2 evaluation period 
[bookmark: _Ref505695731][bookmark: _Ref506200009]In RAN4-86b, the principles of FR2 evaluation period scaling factor are discussed and the following agreement are reached [2].
In FR2:
UE is only expected to perform SSB-based RLM outside measurement gaps. 
UE is only expected to perform SSB-based RLM outside SMTC windows if RLM-RS is partially overlapped with SMTC.
If the SMTC is fully overlapped with RLM-RS, RAN4 is to study sharing mechanism for RLM and intra-frequency measurement



 


RAN4 has discussed FR2 evaluation period scaling factors [2]. However, there is one concern on case readability, and we try to clarify it in this contribution. According to the agreement, the following configurations are considered as invalid:  
· For configuration for RLM-RS and MG: SSB-based RLM-RS is fully overlapped with MG
· For configuration for RLM-RS and SMTC: TSSB > Tsmtc period 
· Inconsistency:
· SSB-based RLM-RS does not collide with MG but STMC collides with MG
· When SSB-based RLM-RS and STMC share exact the same RS (TSSB = Tsmtc period ), they  have different colliding relation to MG
· Violate transitive relation: TA = TB, TB = TC, but TA ≠ Tc
· Violate transitive relation: TA > TB, TB ≥ TC, but TA ≤Tc
After reviewing by exhaustive search, the invalid configurations are removed and the remaining valid cases can be categorized as shown in Table 1, by the relationship of configurations between RLM-RS, SMTC, and MG. Note that the cases of partially overlapped are clarified with the corresponding condition on period.  The corresponding detailed scaling factor analysis can be found in Appendix. 


	Configuration for RLM-RS and MG
	Configuration for RLM-RS and SMTC
	Configuration for SMTC and Gap
	Scaling factor P
	Valid
CASE

	not overlapped 
	partially overlapped ()
	Don’t care
	 
	1

	
	fully overlapped ()
	Don’t care
	
	2

	partially overlapped (
	partially overlapped ()
	not overlapped

	· , or 
 
·  and 
	

	3

	
	
	
	 and  
	
	4

	
	
	partially overlapped ()
	
	5

	
	fully overlapped ()
	not overlapped 
	N.A.
Note: RLM requirement is not defined
	

	
	
	partially overlapped ()
	
	6

	Note: RLM measurement based on non Rx beam sweeping on certain conditions which are FFS. If there is no guarantee that UE can aware which Rx beam is the suitable for RLM, additional delay is expected in RLM evaluation period.
Note: If the combination of configuration of RLM, measurement gap and SMTC is an invalid case, RLM requirement is not defined.
	



Table 1: scaling factor for FR2 evaluation period
[bookmark: _Ref513473005]Proposal 1: Adopt Table 1 as the scaling factor for FR2 evaluation period 
3	Hypothetical PDCCH parameters
[bookmark: _GoBack]Under static channel, LTE OOS required SNR is -11.5dB to achieve 10% BLER with 8CCE [3]. Based on performance results, it is observed that the required SINR of NR is 3.8dB worse than that of LTE to achieve 10% BLER for OOS indication [4]. The main reason is that power boosting is not applied onto PDCCH data and DMRS REs for NR design. Contrarily, 4dB power boosting is applied onto PDCCH and PCFICH REs for LTE design. To keep the NR DL coverage comparable to LTE, we prefer 8CCE and 4dB power boosting on PDCCH data and DMRS REs for hypothetical PDCCH.
[bookmark: _Ref506292569]Proposal 2: Using 8CCE and 4 dB power boosting on PDCCH data and DMRS REs for hypothetical PDCCH OOS parameters.
4	Conclusion
Based on the discussion in section 2 and 3, we have the following proposals:
Proposal 1: Adopt Table 1 for FR2 evaluation period
	Configuration for RLM-RS and MG
	Configuration for RLM-RS and SMTC
	Configuration for SMTC and Gap
	Scaling factor P
	Valid
CASE

	not overlapped 
	partially overlapped ()
	Don’t care
	 
	1

	
	fully overlapped ()
	Don’t care
	
	2

	partially overlapped (
	partially overlapped ()
	not overlapped

	· , or 
 
·  and 
	

	3

	
	
	
	 and  
	
	4

	
	
	partially overlapped ()
	
	5

	
	fully overlapped ()
	not overlapped 
	N.A.
Note: RLM requirement is not defined
	

	
	
	partially overlapped ()
	
	6

	Note: RLM measurement based on non Rx beam sweeping on certain conditions which are FFS. If there is no guarantee that UE can aware which Rx beam is the suitable for RLM, additional delay is expected in RLM evaluation period.
Note: If the combination of configuration of RLM, measurement gap and SMTC is an invalid case, RLM requirement is not defined.
	



Proposal 2: Using 8CCE and 4 dB power boosting on PDCCH data and DMRS REs for hypothetical PDCCH OOS parameters. 
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6	Appendix 
According to the agreed principles in [2], the scaling factors are provided as follows:
· If SSB-based RLM-RS is not overlapped with measurement gap
· If SSB-based RLM-RS is partially overlapped with SMTC ()
· CASE 1: use the occasions that are not colliding with SMTC
· 
· If SSB-based RLM-RS is fully overlapped with SMTC ()
· CASE 2: sharing mechanism for RLM and intra frequency measurement
· 
· If (SSB-based RLM-RS is partially overlapped with measurement gap)
· If SSB-based RLM-RS is partially overlapped with SMTC ()
· If 
· If SMTC is not colliding  with gap
· CASE 3: use the occasions that are not collided by MGRP or SMTC
· [image: ]
· 
· If SMTC is colliding  with gap
· CASE 5: use the occasions that are not collided by SMTC
· [image: ]
· 
· If 
· If SMTC is not colliding with gap and  
· CASE 3: use the occasions that are not collided by MGRP or SMTC
· [image: ] 
· 
· If SMTC is not colliding with gap and  
· CASE 4: sharing mechanism among gap-non colliding occasion for RLM and intra frequency measurement
· [image: ]
· 
· If SMTC is colliding with gap
· CASE 5: use the occasions that are not collided by MGRP
· [image: ]
· 
· If 
· If SMTC is not colliding with gap
· [bookmark: _Ref513458107]CASE 3: use the occasions that are not collided by MGRP or SMTC
· [image: ]
· 
· If SMTC is colliding with gap
· CASE 5: use the occasions that are not collided by MGRP
· [image: ]
· 

· If SSB-based RLM-RS is fully overlapped with SMTC ()
· CASE 6: sharing mechanism among gap-non colliding occasion for RLM and intra frequency measurement
· [image: ]
·  
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