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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]At the #AH1807 meeting, RAN4 agreed requirements of 5 scenarios to be specified in the TS38.133 [1]. The details are shown as follows:
· RAN4 to specify the requirements of following 5 scenarios: 
1. Scenario A: 1a/1b. Fully overlapped between MG and SMTC in Type A/B
2. Scenario B1: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped
3. Scenario B2: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped
4. Scenario C1: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped
5. Scenario C2: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped
· It is noted that Type A/B/C/D should be also clarified in the spec








Based on the agreements achieved in that meeting, the UE behaviors in the all measurements scenarios have already been confirmed. In this paper, we propose the corresponding Type A/B, Type C, and Type D requirements for each scenarios.
2 Discussion
We would like to first discuss the needed modifications in current spec TS38.133[2]. In Section 9.2.6 intrafrequency measurements with measurement gaps, there are requirement tables for deactivated SCell Table 9.2.6.2-4, Table 9.2.6.2-5, Table 9.2.6.2-6, Table 9.2.6.3-3, and Table 9.2.6.3-4. However, there is no active BWP before SCell being activated, so there should be no requirements for deactivated SCells of intra-frequency measurement with measurement gaps. We propose to delete these tables in TS38.133
[bookmark: _Ref525941821]Proposal 1: There should be no requirements for deactivated SCells of intra-frequency measurement with measurement gaps. The corresponding requirement tables should be deleted. 

In current spec, the carrier-specific scaling factor Kca in the intrafrequency measurements with no measurement gaps is multiplied with overall reporting time: 
Tidentify_intra_without_index = Kca (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms
Tidentify_intra_with_index = Kca (TPSS/SSS_sync_intra + T SSB_measurement_period_intra + TSSB_time_index_intra) ms




Which disobey the agreed structure specified in the WF in RAN4 #86Bis meeting [3].
       max[ 600ms, Ceil(Kp-intra x  1.5 x [5])x  max(DRX cycle, SMTC period) x Kca ] 



And it is also not aligned with the requirement structure of inter-frequency measurement (In scenario 1a/ab , the requirement of intrafrequency measurements with no measurement gaps should be multiplied with carrier-specific scaling factor counting the competitive frequency layers number measured within gaps. That is why we need to align the locations of carrier-specific scaling factor in the requirements of intra-frequency measurement and inter-frequency measurement)
       max[ 600ms, [8x1.5] x max(MGRP, SMTC period, DRX cycle) x CSFinter]  



Besides, in current spec the carrier-specific scaling factor in the requirement of intrafrequency measurements with measurement gaps is missed.
          max[ 600ms, ceil(1.5x [5]) x max(MGRP, SMTC period,DRX cycle) x [ ] ]



So we propose the carrier-specific scaling factor of requirements of both intrafrequency measurements with no measurement gaps and intrafrequency measurements with measurement gaps should be replaced by CSFintra
with no MG:  max[ 600ms, ceil(1.5x [5] x Kp) x max(SMTC period, DRX cycle) x CSFintra ]
with MG:  max[ 600ms, ceil(1.5x [5]) x max(MGRP, SMTC period, DRX cycle) x CSFintra ]




[bookmark: _Ref525941825]Proposal 2: carrier-specific scaling factor Kca of intra-frequency measurement requirement is replaced by CSFintra with the following equations for examples
· with no MG:  max[ 600ms, ceil(1.5x [5] x Kp) x max(SMTC period, DRX cycle) x CSFintra ]
· with MG:  max[ 600ms, ceil(1.5x [5]) x max(MGRP, SMTC period, DRX cycle) x CSFintra ]
 

3 Requirements of measurement in 5 different scenarios
In this section, the requirements of Type A/B, Type C, and Type D in 5 scenarios are discussed. The requirement tables are revised from our previous paper [4] and the gap sharing status of 5 scenarios are summarized as follows: 
· Scenario A (1a/1b. Fully overlapped between MG and SMTC in Type A/B):
· MGs are shared by Type A/B, Type C, and Type D. 
· Scenario B (2a/2b. Partial overlapped between MG and SMTC in Type A/B):
· MGs are shared by Type C, and Type D. 
· Scenario C (3a/3b. Fully non-overlapped between MG and SMTC in Type A/B):
· MGs are shared by Type C, and Type D. 

To simplify the following explanations, a basic requirement framework for all measurements in CONNECTED mode is provided first. Please note that this framework is only used to capture the basic idea, it doesn’t mean that all the equations in the following requirement tables should be the same with this framework. For example, the equations in deactivated SCell have different structure. For particular target carrier #i, the basic requirement framework can be denoted as follows:  
, where
·  denotes the delay lower bound
·  denotes the timing distance between two L1 samples for target carrier #i
·  denotes the required sample number considering the RX beam sweeping, but without considering collision with MG 
·  denotes the scaling factor for target carrier #i, considering the SMTC occasions are punctured by the measurement gap and/or shared with RLM
·  denotes the per-carrier defined scaling factor for target carrier #i, considering that the SMTC occasions of multiple carriers are collided or not. It equal to  and  for requirement of intra-frequency measurement and inter-frequency measurement, respectively.

We then summarize the Type A/B, Type C, and Type D requirements of PSS/SSS detection, SBI acquisition and measurement in the following tables. Here, a matrix with square brackets  is used to denote the corresponding values of PSS/SSS detection, SBI acquisition and measurement when these values are different. For example, to denote  values of intra-frequency measurement in FR1, we use a matrix with square brackets  to represent the corresponding required sample number of PSS/SSS detection, SBI acquisition and measurement, respectively. In these tables, some parameters are defined: 
·  is the SMTC periodicity configured for target carrier #i 
·  is the DRX cycle length 
·  is the MGRP value of the measurement gap
·  is a per-carrier defined scaling factor considering the competitive carriers whose SMTC occasions outside the MG are collided with that of target carrier #i, where both carriers of activated and deactivated SCells are considered. The values are discussed in another paper [5]. 
·  is a per-carrier defined scaling factor considering the competitive carriers whose SMTC occasions within the MG are collided with that of target carrier #i. The values are discussed in another paper [6].
·  is the ratio that SMTC occasions of target carrier #i are punctured by the MG
·  is the ratio agreed in [1] on how valid SMTC occasions outside MG are shared with the RLM. When the RLM-RS outside MG are fully overlapping with SMTC in FR2, the sharing ratio between RLM-RS outside MG: SMTC=1:2. 
· For the required samples in FR2, the following parameters are used in current spec
	
	
	power class 1
	power class 2
	power class 3
	power class 4

	Intra without gap
	
	40
	[24]  
	[24]  
	[TBD]

	
	
	40
	[24]  
	[24]  
	[TBD]

	Intra with gap
	
	40
	[24]  
	[24]  
	[TBD]

	
	
	40
	[24]  
	[24]  
	[TBD]

	inter
	
	[64]
	[TBD] 
	[TBD] 
	[TBD]

	
	
	[TBD] 
	[TBD] 
	[TBD] 
	[TBD]

	
	
	[64]
	[TBD] 
	[TBD] 
	[TBD]






Considering that among 5 scenarios, the requirements of Type A/B in scenario B1 were agreed first. So we put scenario B1 in the first table to make the explanation clearer. Comparing with the equations in the current spec, the needed modifications are marked by red color. For scenario B1, the scaling factor of intrafrequency measurements with no measurement gaps is , the scaling factor of intrafrequency measurements with measurement gaps is , and the scaling factor of interfrequency measurements is .

Table 1: The corresponding requirement in scenario B1 
(2a/2b, and SMTC occasions and RLM-RS are partially overlapped outside the MG)  


	
	Time period for PSS/SSS detection, time index detection, and measurement 

	Type A/B
	PCell/
PSCell
	 

	
	activated SCells
	[bookmark: _GoBack] 

	
	deactivated SCells
	 

	Type C
	PCell/
PSCell
	


	
	activated SCells
	


	
	deactivated SCells
	


	Type D
	
	



For scenario B2, the scaling factor of intrafrequency measurements with no measurement gaps is , the scaling factor of intrafrequency measurements with measurement gaps is , and the scaling factor of interfrequency measurements is .

Table 2: The corresponding requirement in scenario B2 
(2a/2b, and SMTC occasions and RLM-RS are fully overlapped outside the MG)  


	
	Time period for PSS/SSS detection, time index detection, and measurement 

	Type A/B
	PCell/
PSCell
	 

	
	activated SCells
	 

	
	deactivated SCells
	 

	Type C
	PCell/
PSCell
	


	
	activated SCells
	


	
	deactivated SCells
	


	Type D
	
	




For scenario C1, the scaling factor of intrafrequency measurements with no measurement gaps is , the scaling factor of intrafrequency measurements with measurement gaps is , and the scaling factor of interfrequency measurements is .

Table 3: The corresponding requirement in scenario C1 
(3a/3b, and SMTC occasions and RLM-RS are partially overlapped outside the MG)  


	
	Time period for PSS/SSS detection, time index detection, and measurement 

	Type A/B
	PCell/
PSCell
	 

	
	activated SCells
	

	
	deactivated SCells
	 

	Type C
	PCell/
PSCell
	


	
	activated SCells
	


	
	deactivated SCells
	


	Type D
	
	




For scenario C2, the scaling factor of intrafrequency measurements with no measurement gaps is , the scaling factor of intrafrequency measurements with measurement gaps is , and the scaling factor of interfrequency measurements is .
Table 4: The corresponding requirement in scenario C2 
(3a/3b, and SMTC occasions and RLM-RS are fully overlapped outside the MG)  


	
	Time period for PSS/SSS detection, time index detection, and measurement 

	Type A/B
	PCell/
PSCell
	 

	
	activated SCells
	 

	
	deactivated SCells
	 

	Type C
	PCell/
PSCell
	


	
	activated SCells
	


	
	deactivated SCells
	


	Type D
	
	



For scenario A, the scaling factor of intrafrequency measurements with no measurement gaps is , the scaling factor of intrafrequency measurements with measurement gaps is , and the scaling factor of interfrequency measurements is . In this case, the  in requirement intrafrequency measurements with no measurement gaps might not be needed for the SMTC periodicity is equal or larger to MGRP in this case.
Table 5: The corresponding requirement in scenario A 
(1a/1b, all the measurements are conducted within the MG)  


	
	Time period for PSS/SSS detection, time index detection, and measurement 

	Type A/B
	PCell/
PSCell
	 

	
	activated SCells
	 

	
	deactivated SCells
	 

	Type C
	PCell/
PSCell
	


	
	activated SCells
	


	
	deactivated SCells
	


	Type D
	
	



3	Summary 
In this contribution, we propose 
Proposal 1: There should be no requirements for deactivated SCells of intra-frequency measurement with measurement gaps. The corresponding requirement tables should be deleted.

Proposal 2: carrier-specific scaling factor Kca of intra-frequency measurement requirement is replaced by CSFintra with the following equations for examples
· with no MG:  max[ 600ms, ceil(1.5x [5] x Kp) x max(SMTC period, DRX cycle) x CSFintra ]
· with MG:  max[ 600ms, ceil(1.5x [5]) x max(MGRP, SMTC period, DRX cycle) x CSFintra ]
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