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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]At the RAN4 #86 Bis meeting, agreements related to UE behavior in different scenarios had been achieved in [1]. These scenarios are classified according to the collision between measurement gap (MG) and SMTC occasions in Type A/B. Besides, the corresponding UE activities that share the MG in each scenario had also been clarified as follows:
UE behavior in measurement gap:
1. For FR1 
· Gap sharing among Type A/B/C and Type D is needed in case of scenario 1a/1b.
· How to share gap timings among each measurements should be determined in RAN4 #87 from options in the next page.
2. For FR2
· Gap sharing among Type B/C and Type D is needed in case of scenario 1b.
· Whether gap sharing is needed in case of scenario 2b would be depending on approved option (option 1-1 or option 1-2) in scenario 2b for FR2.
· How to share gap timings among each measurements should be determined in RAN4 #87 from same options for FR1.














In this paper, based on the agreements achieved in the last meeting, we will discuss the gap sharing between intra-frequency and inter-frequency measurements. The discussion will be focus on the UE scheduling method and the corresponding requirements when gap sharing is taken into account.  
2	Gap sharing between intra-frequency and inter-frequency measurements
As the discussion addressed in [2], there exist some disadvantages if 2b also be conducted within MG in FR2. Therefore, we suggest that requirement of Type B should also be specified based on the assumption that measurement is conducted only outside the MG. The scenarios of gap sharing can then be concluded 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. 
We first discuss the typical gap sharing cases scenario B & scenario C, and then explain the further details in scenario A. 

In [3], RAN4 had agreed that how to share gaps between intra-frequency measurement and inter-frequency measurement is configurable with 4 sharing factors. Assuming that X denotes scaling ratio for intra-frequency measurement, in the following discussion we define the following scaling values
· For intra-frequency measurement requirement:  
· For inter-frequency measurement requirement: 

One issue to be discussed is whether we need to applied  and  to all gap occasions in the requirements, or we only applied to those gap occasions with both intra-frequency and inter-frequency SMTC occasions. In our opinion, the former approach could lead to a too loose requirement because those gaps with only intra-frequency SMTC occasions or only inter-frequency SMTC occasions are also shared. One extremely case could be that an inter-frequency SMTC with periodicity 20ms and an intra-frequency SMTC with periodicity 160ms. (Both collide with a gap with MGRP=20ms) Actually, there is only one gap out of 8 successive gaps needs to be shared. If X=50% is to be applied to all gap occasions, then the delay requirement will be doubled. So we suggest that gap sharing factors are only applied in the gap occasions that both intra-frequency and inter-frequency/inter-RAT MOs exist. 
[bookmark: _Ref514099414][bookmark: _Ref514090880]Proposal 1: gap sharing factors are only applied in the gap occasion that both intra-frequency and inter-frequency/inter-RAT MOs exist.

[bookmark: _GoBack]As we mentioned in another paper [4], alt.3 in agreed way forward [5] is the only candidate that could address the need of gap sharing. Therefore, in the following discussion, we adopt alt.3 to define the corresponding requirements. Besides, we also assume that modifications of alternative 3 (considering some issues, i.e., AGC, DRX and so on) proposed in our paper [4] are applied. 
2.1 Scenarios B & C: MGs are shared by Type C, and Type D
Let and denote the number of MOs in intra-frequency measurement and inter-frequency measurement, respectively. The total monitored carrier number is . The and proposed in [6] are used to indicate if SMTC occasion of MO #i can be observed in MG occasion #j
· .
· .
In each gap occasion, we then can compute the number of MOs that share the measured opportunities by  and . We define their inverse by  and. Though 
Type C is an intra-frequency measurement with gap, it might still have AGC issue for the reason that the BWP of SSB is different with the active BWP. Intuitively, it should have the same requirement framework as inter-frequency measurement. Adopt the formula modification of alt. 3 we explained in [4], the overall requirements can be denoted as follows:
· Intra-frequency MO #i:
  
· Inter-frequency MO #i:
  
Where 
· 
·  
· Function indicates if gap occasion #j can contribute to the measurement of carrier #i or not.

· Function specifies if this gap occasion #j has both inter-frequency carriers and intra-frequency carriers exist. 


Considering that in scenarios B & C, the MGs are shared by Type C and Type D. The total number of Type C MOs equal to , and the total number of Type D MOs equal to . We propose measurement requirements in FR1 as follows. The requirements of measurement requirements in FR2, PSS/SS detection, and SBI acquisition can be extended similarly.
[bookmark: _Ref514099421][bookmark: _Ref514090885]Proposal 2: Tables 1 is used to specify the Type D measurement requirements 
Table 1: Measurement period for inter-frequency measurement 
(Frequency Range FR1)
	DRX cycle
	T SSB_measurement_period  

	No DRX
	

	DRX cycle≤ 320ms
	

	DRX cycle>320ms
	

	Note1: denote the number of MOs in Type D. Where 




 



2.1 Scenarios A: MGs are shared by Type A/B, Type C, and Type D  
We then discuss the requirement of Scenario A. In this scenario, all UE activities Type A/B, Type C, and Type D share the MG. We define the total number of Type A/B MOs as , the total number of Type C MOs as , and the total number of Type D MOs as . The total monitored carrier number is . Unlike the Type C/D measurement, Type A/B measurement has no AGC issue. However, from UE perspective, no matter the UE activity is Type A/B or Type C/D, scheduling of measurements within the MG should follow the same principles. 
An example is used to explain the idea. Assuming that there are 2 Type A/B measurement objects (MOs) #A, #B, 1 Type C MO # C, and 1 Type D MO # D configured by the network with SMTC periodicity and offset (40,0), (20,0), (40, 0), (40, 0), respectively. The gap sharing ratio is X=75. Figure 2 is used to represent the practical UE scheduling for the measurement of these 4 MOs. In Figure 2(a), the required sample number of Type A/B is set as , the required sample number of Type C/D is set as . The requirements of these 4 MOs become:
MOs #A:    
MO #B:    
   MOs #C:     
   MOs #D:     
If  is in use, it is obvious that for the UE scheduling shown in Figure 2(a), MO #A will not meet the requirement. Though “in average” for every 4 gap occasions MO #A can be measured for one time, but the scheduling delay caused by Type C and Type D measurement will further postpone the actually measured time of MO #A. On the contrary, if the required sample number of Type A/B and Type C/D are all set as , The requirements of MO # A become:
MOs #A:    
Now the MO #A can be treated as similar with the other MOs that AGC gain extension is applied, which simplifies the UE scheduling in gap sharing scenarios. The requirement of MOs #A can also be achieved.  


Figure 2: The example of 4MOs. 

[bookmark: _Ref514091061]Proposal 3: Considering the flexibility of UE scheduling, the same requirements framework and # of samples should be applied to all the measurements that share the MG.
[bookmark: _Ref514100058]Proposal 4: Tables 2 is used to specify the Type A/B and C measurement requirements
 Table 2: Measurement period intra-frequency measurement 
(Frequency Range FR1)
	DRX cycle
	T SSB_measurement_period  

	No DRX
	

	DRX cycle≤ 320ms
	

	DRX cycle>320ms
	

	Note1: denote the number of MOs in Type D. Where 



 
4	Summary 
In this contribution, we propose
Proposal 1: gap sharing factors are only applied in the gap occasion that both intra-frequency and inter-frequency/inter-RAT MOs exist.
Proposal 2: Tables 1 is used to specify the Type D measurement requirements 
Table 1: Measurement period for inter-frequency measurement 
(Frequency Range FR1)
	DRX cycle
	T SSB_measurement_period  

	No DRX
	

	DRX cycle≤ 320ms
	

	DRX cycle>320ms
	

	Note1: denote the number of MOs in Type D. Where 




Proposal 3: Considering the flexibility of UE scheduling, the same requirements framework and # of samples should be applied to all the measurements that share the MG.
Proposal 4: Tables 2 is used to specify the Type A/B and C measurement requirements
 Table 2: Measurement period intra-frequency measurement 
(Frequency Range FR1)
	DRX cycle
	T SSB_measurement_period  

	No DRX
	

	DRX cycle≤ 320ms
	

	DRX cycle>320ms
	

	Note1: denote the number of MOs in Type D. Where 
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