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Introduction
RRM requirements for pre-MG were discussed in RAN4#101-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Configuration of pre-MG
· Initial status 
· PRS measurement
· Activation and deactivation of pre-MG
· Conditions and rules for autonomous activation/deactivation
· Activation/deactivation in case of CA
· RRM requirements related to pre-MG
· Activation/deactivation delay
· Measurement period
In addition, RAN2 has sent an LS [2] to clarify some understanding in pre-MG. In this paper we will provide our views on the above open issues for pre-MG and on the questions raised by RAN2 LS.
Discussion
Configuration of pre-MG
Initial status
	Issue#1-1
	How to indicate the initial status (activation/deactivation) of Pre-MG at or during configuration  
· Besides the per BWP indication, no additional explicit signalling is needed to indicate the initial pre-MG activation/deactivation status at or during pre-MG being configured.  
· FFS on initial status (activation/deactivation) of Pre-MG is determined based on the same rules used for autonomous activation/deactivation of Pre-MG.


In our understanding, the initial status of pre-MG should be determined as follows.
· For rule based activation/deactivation, both NW and UE will run the rule at pre-MG configuration, and separately determine the pre-MG status. 
· For RRC based activation/deactivation, UE will follow the pre-configured per BWP status indication from the NW. 
For RRC based activation/deactivation, NW will likely determine the per BWP status indication in the same way as it determines the pre-MG status in case of rule based activation/deactivation. However, how NW determines the RRC configuration parameter (per BWP status indication) is NW implementation issue and does not need to be specified in the spec, and UE should just follow the pre-configured status from the NW corresponding to its active BWP. In this sense, we do not see the need to further discuss or make agreement on how initial status of pre-MG is determined for RRC based activation/deactivation.
Proposal 1: RAN4 not to further discuss or make agreement on how initial status of pre-MG is determined for RRC based activation/deactivation.
PRS measurement
	Issue#1-3
	The exact configuration of Pre-MG used for PRS measurement in Rel16
· Pre-MG shall be always activated, if PRS measurement in Rel16 is configured with it. 
· FFS on whether and how should UE indicate serving cell about the PRS measurement when pre-MG is used for Rel16 PRS measurement


To allow NW (serving cell) to transform the pre-MG to legacy MG or to keep the pre-MG activated when UE is performing PRS measurement, NW needs to be aware when UE is doing so. In Rel-16 the procedure of Location measurement indication was introduced (clause 5.5.6 of 38.331) for UE to indicate the MG request to the serving cell. 
	[bookmark: _Toc60776906][bookmark: _Toc68014846]5.5.6.2	Initiation
The UE shall:
1>	if and only if upper layers indicate to start performing location measurements towards E-UTRA or NR or start subframe and slot timing detection towards E-UTRA, and the UE requires measurement gaps for these operations while measurement gaps are either not configured or not sufficient:
2>	initiate the procedure to indicate start;
NOTE 1:	The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at this point in time sufficient gaps are available, the UE does not initiate the procedure. Unless it receives a new indication from upper layers, the UE is only allowed to further repeat the procedure in the same PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.


As shown by the highlighted texts, UE shall initiate the procedure when the provided MG is insufficient. The question is that when UE should consider the provided MG as insufficient. With legacy MG, the MG should be sufficient if PRS resources can be covered by the MG occasions. With pre-MG, however, this is still insufficient because the pre-MG can be deactivated if not needed by RRM measurements. In other words, UE should inform the serving cell about the PRS measurement when it is configured with pre-MG. 
On the other hand, it could happen that UE is firstly configured with PRS measurement and has sent the indication to the NW for MG request before UE is configured with pre-MG. In this case, there is no need for UE to send the indication again after pre-MG is configured because NW is already aware that UE is performing PRS measurement. Therefore, UE should inform the serving cell about the PRS measurement when it is configured with pre-MG, if it has not informed NW before pre-MG configuration.
Proposal 2: UE should inform the serving cell about the PRS measurement when it is configured with pre-MG, if it has not informed NW before pre-MG configuration.
Activation and deactivation of pre-MG
Conditions and rules for autonomous activation/deactivation
	Issue#2-2
	Rules of for UE autonomous Pre-MG activation/deactivation 
“Rules of for UE autonomous Pre-MG activation/deactivation shall be: 
· The trigger events that may change the activation status of pre-MG configured to UE include:
· BWP switching, 
· adding/removing any measurement object(s): FFS
· adding/releasing/changing SCell(s): FFS
· activating/de-activating any Scell(s):FFS
· LPP positioning request: FFS
· And the general applicability rules for measurement gap for SSB, CSI-RS L3, Rel16 PRS in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when.
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
Notes: Exact way to capture the rules for UE autonomous Pre-MG activation/deactivation can be discussed based on the CR.


For rule based activation/deactivation, the status of the pre-MG will change when the need for MG at the UE side is changed, so the events that may cause a change in the need for MG should be considered as the trigger events for activation/deactivation. In this sense, all the events listed as FFS in the agreement should be defined as trigger events for activation/deactivation.
For example, when only SSB measurements are configured and SSB for all the configured MOs are confined in UE active BWPs, UE does not need MG to perform the measurement. Now if a new MO is added whose SSB is not in any of the active BWPs, UE would need MG to perform the measurement. The status of pre-MG should be changed from ‘deactivated’ to ‘activated’. 
Proposal 3: The trigger event for rule based activation/deactivation should include BWP switching, adding or removing MO(s), adding or releasing or changing SCell(s), activating or deactivating SCell(s) and LPP positioning request.
On the exact rules for activation/deactivation, we understand there is no need to further define exact rule for pre-MG activation/deactivation for different measurements, but the general principle is sufficient.
Specifically, from Rel-15 RAN4 has defined the rule for each measurement when the measurement should be performed with MG and when not. For example, for SSB based intra-frequency measurement for an active serving cell, there are following 3 cases.
· Case 1: SSB within an active BWP: MG not needed
· Case 2: SSB outside any active BWP and UE indicates ‘no-gap’ for the serving cell: MG not needed
· Case 3: SSB outside any active BWP and UE does not indicate ‘no-gap’ for the serving cell: MG needed
Similar rules have been defined for all the other measurements, and this is summarized in Table B-1 in Annex B. It is noted that all of these rules are defined for UE to correctly perform the measurement, i.e. they are defined for the measurement itself but not for pre-MG. 
For activation/deactivation of pre-MG based on rule, the only thing UE needs to do is to go through all the configured measurements, and apply the general principle agreed in RAN4#100-e, i.e. 
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated
We do not think listing all the possible cases for when pre-MG should be deactivated or activated is necessary because it is just combining the rules defined for each individual measurement, and more importantly it will make the spec maintenance more difficult. 
For example, when the requirements for MG-less measurement based on NeedForGap (or similar UE capability reporting in Rel-17 as discussed with NCSG) is defined, an inter-frequency measurement does not necessarily need MG even the SSB is outside UE active BWPs, and the pre-MG does not need to be activated when UE is configured with such measurement. 
To make it clear whether a specific measurement requires MG or not, we suggest to refer to clause 9.1.5.2 (CSSF with MG) where all measurements which require MG are listed. 
Proposal 4a: For rule based pre-MG activation/deactivation,
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated
Proposal 4b: MG is required for a measurement if the measurement is listed in clause 9.1.5.2, otherwise MG is not required by the measurement. 
Activation/deactivation in case of CA
	Issue#2-1a
	How can the activation/deactivation status of pre-configured MGs be indicated in case of CA
· FFS on the following principles: 
· When configured with per-UE gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of active DL active DL BWP in all CCs in the same FR are OFF. 
· FFS   on the pre-MG activation/deactivation status indication in case of pre-MG activation / deactivation triggered by RRC signalling in case of CA.


For rule based activation/deactivation, CA is naturally supported and there is no need to define extra rule for CA. For example, based on Rel-15 requirements, an SSB intra-frequency measurement does not require MG if the SSB is within active BWP of an active serving cell, no matter if the serving cell is PCell or SCell. Therefore, the rules as in Proposal 4 are sufficient even for CA case.
Proposal 5: CA scenario is supported for rule based activation/deactivation, and no extra rule for CA needs to be defined.
For RRC based activation/deactivation, supporting CA would require UE to combine the per BWP status indication across all CCs. The principle discussed in RAN4#101-e can be used as a starting point. Table 1 shows an example of per BWP status indication for a UE configured with CA (one PCell and one SCell). The pre-MG should be de-activated when UE active BWP on PCell is BWP#3 or #4, and active BWP on SCell is BWP#4. The pre-MG should be activated for other combinations of active BWPs.
Table 1: Example of per BWP status indication for active BWPs
	
	BWP#1
	BWP#2
	BWP#3
	BWP#4

	PCell
	ON
	ON
	OFF
	OFF

	SCell
	ON
	ON
	ON
	OFF


The assumption is that NW configures the per BWP status indication of a serving cell by considering the MOs that fall in the CBW of the cell, and if there exists an MO that does not fall in CBW of any serving cell, NW would configure ON for all BWPs for all serving cells. With such assumption, the principle as discussed in RAN4#101-e would work properly when all serving cells are activated, but there may be some problem when there exists deactivated SCell.
Specifically, with activated SCell, an inter-frequency MO may not require MG when its SSB is confined within an active BWP, e.g. BWP#4 of SCell. In this case, NW would configure per BWP status indication for BWP#4 of SCell as OFF. Now if the SCell is deactivated, this inter-frequency would require MG. If only per BWP indication for the active BWP is considered as in the principle as discussed in RAN4#101-e, the pre-MG may be deactivated, e.g. when active BWP on PCell is BWP#3 or #4, and the inter-frequency MO cannot be measured by the UE.
To address such a scenario, we suggest that NW configured a pre-configured status for the case when SCell is deactivated. Table 2 shows an example for such a case. Compared to Table 1, NW can pre-configure the status for the pre-MG when an SCell is deactivated, e.g. if there exists an inter-frequency MO that fall in some of the BWPs of the SCell, NW could pre-configure the status for the deactivated SCell as ON. In this way, the pre-MG will be activated when the SCell is deactivated, and the inter-frequency MO can be measured with MG. If there is no such inter-frequency MO, NW could pre-configure the status for the deactivated SCell as OFF, and the status of the pre-MG will be determined by the active BWP on the PCell.
Table 2: Example of per BWP status indication for active BWPs and deactivated SCell
	
	BWP#1
	BWP#2
	BWP#3
	BWP#4
	Deactivated SCell

	PCell
	ON
	ON
	OFF
	OFF
	-

	SCell
	ON
	ON
	ON
	OFF
	ON


Proposal 6: CA scenario is supported for RRC based activation/deactivation, with the following principles for combining the per BWP status indication across all serving cells.
· For per-UE pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF.
RRM requirements related to pre-MG
Activation/deactivation delay
	Issue#3-1-1
	The additional transition time for Activation/Deactivation Delay 
Can be FFS and decided in the next meeting:
· Option 1: 5ms 
· Option 2 :T=10ms – BWP switch delay

	Issue#3-1-2
	Start point of Activation/Deactivation Delay 
· The pre-MG activation/deactivation delay starts from the time when received BWP switch request if the pre-MG activation/deactivation is triggered by BWP switching. 
· FFS when the pre-MG activation/deactivation takes effect on measurement after the activation/deactivation delay.


In our understanding, there are three questions to be addressed when defining the delay for the pre-MG activation/deactivation:
· Q1: when does the activation/deactivation start
· Q2: how long is the activation/deactivation delay in addition to BWP switch delay
· Q3: when does the activation/deactivation takes effect
For Q1, it was agreed that the start point is the time when UE receives BWP switch request.
For Q2, there are two options:
· Option 1: T = 5ms 
· The additional delay for pre-MG activation/deactivation on top of BWP switch delay is fixed.
· As BWP switch delay is depending on SCS, UE capability etc., the total delay for pre-MG activation/deactivation can be varying
· Option 2 : T =10ms – BWP switch delay
· The total delay for pre-MG activation/deactivation is fixed.
· As BWP switch delay is depending on SCS, UE capability etc., the additional delay for pre-MG activation/deactivation on top of BWP switch delay can be varying
We do not have strong view on which option to use, but slightly prefer option 2 because it would be more clear for NW and UE regarding when the pre-MG is to be activated or de-activated, without the need to consider individual UE’s capability or the SCS of the carrier. 
Proposal 7: The additional delay for pre-MG activation/deactivation is 10ms – BWP switch delay, i.e. total delay for pre-MG activation/deactivation is fixed.
For Q3, what we want to address is when UE/NW could assume the pre-MG can be used for measurement after the activation delay, and when UE/NW should assume the pre-MG can be used for data scheduling after the deactivation delay. In this sense, the effect time is not only about the measurement (as in the second bullet for Issue 3-1-2) but also about the data scheduling. 
In particular, there could be cases where an MG occasion overlaps with the activation and deactivation delay, as in Figure 1. 
[image: ]
Figure 1: MG occasion overlapping with delay of activation and deactivation 
In our view, it is difficult for NW and UE to change the status of the pre-MG from somewhere in the middle of an MG occasion because NW and UE may have already schedule data or measurement before based on the old status. Therefore, we propose that the activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay.
Proposal 8: Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay.
Measurement period
	Issue 3-2-2
	The start point of measurement report period 
· FFS the start option of measurement report period
· FFS whether UE shall continue the ongoing measurement when pre-MG status changed


In our view, without considering joint operation of pre-MG and concurrent MGs,
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
What RAN4 needs to discuss is the impact to the measurement period due to change of pre-MG status during the measurement period (transition requirements). 
When the transition occurs, UE may need to re-schedule all the measurements due to changes in available measurement resources (Kp) and carriers sharing the same set of resources (CSSF). Technically, it is possible for UE to use the measurement samples taken before the transition, but it is difficult to define requirements that can be met by a normal UE implementation, i.e. without specific scheduling design for the transition case which is impractical to do considering that the number of cases is almost infinite.
For defining the minimum requirements, we suggest to allow UE to re-start all the measurements when pre-MG status is changed. This can be captured by a general statement in the spec such as “UE may re-start the measurement if the pre-MG status is changed during the measurement period”, and it does not preclude UE to use the measurement samples taken before the transition, so depending on when the transition occurs and which measurement is concerned, the measurement period can be smaller than the minimum requirements.
Proposal 9: Define the measurement period requirements with pre-MG in the following way.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
· if the pre-MG status is changed during the measurement period, UE may re-start the measurement 
Reply to RAN2 LS R2-2111601
In [2] RAN2 has asked the following questions regarding pre-MG:
	Questions to RAN4:
· Q1: Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap? Is the following operation supported?
· pre-configured FR1 gap + pre-configured FR2 gap
· Q2: Can legacy gap and pre-configured gap be configured simultaneously? For example, without considering concurrent gap, are the following operations supported?
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap


In our view, each MG can be independently configured as pre-MG or legacy MG. In case of per-FR MG, FR1 MG and FR2 MG are independent, so each of them can be either pre-MG or legacy MG. Therefore, the following operations are supported:
· pre-configured FR1 gap + pre-configured FR2 gap
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
Regarding the following two operations mentioned by RAN2:
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
They will result at two MGs per UE or per FR, so they should be considered as concurrent MGs, and actually it is a joint operation between concurrent MGs and pre-MG. Based on RAN#94 discussion, joint operations are not supported in Rel-17 from RAN4 requirement perspective. 
Proposal 10: Provide the following answers to RAN2 LS R2-2111601:
· In case of per-FR MG, each of FR1 MG and FR2 MG can be (independently) configured as pre-configured gap or legacy gap.
· The following operations are supported
· pre-configured FR1 gap + pre-configured FR2 gap
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· The following operations require joint operation between concurrent gaps and pre-configured gap, thus are not supported in Rel-17
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
Conclusions
In this paper we provided our views on pre-MG.
Proposal 1: RAN4 not to further discuss or make agreement on how initial status of pre-MG is determined for RRC based activation/deactivation.
Proposal 2: UE should inform the serving cell about the PRS measurement when it is configured with pre-MG, if it has not informed NW before pre-MG configuration.
Proposal 3: The trigger event for rule based activation/deactivation should include BWP switching, adding or removing MO(s), adding or releasing or changing SCell(s), activating or deactivating SCell(s) and LPP positioning request.
Proposal 4a: For rule based pre-MG activation/deactivation,
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated
Proposal 4b: MG is required for a measurement if the measurement is listed in clause 9.1.5.2, otherwise MG is not required by the measurement. 
Proposal 5: CA scenario is supported for rule based activation/deactivation, and no extra rule for CA needs to be defined.
Proposal 6: CA scenario is supported for RRC based activation/deactivation, with the following principles for combining the per BWP status indication across all serving cells.
· For per-UE pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF.
Proposal 7: The additional delay for pre-MG activation/deactivation is 10ms – BWP switch delay, i.e. total delay for pre-MG activation/deactivation is fixed.
Proposal 8: Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay.
Proposal 9: Define the measurement period requirements with pre-MG in the following way.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
· if the pre-MG status is changed during the measurement period, UE may re-start the measurement 
Proposal 10: Provide the following answers to RAN2 LS R2-2111601:
· In case of per-FR MG, each of FR1 MG and FR2 MG can be (independently) configured as pre-configured gap or legacy gap.
· The following operations are supported
· pre-configured FR1 gap + pre-configured FR2 gap
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· The following operations require joint operation between concurrent gaps and pre-configured gap, thus are not supported in Rel-17
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
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1. Overall Description:
RAN4 thanks RAN2 for the LS R2-2111601. RAN4 discussed the questions in R2-2111601, and would like to provide the following answers to Q1 and Q2 in R2-2111601.
	· In case of per-FR gaps, each of FR1 gap and FR2 gap can be (independently) configured as pre-configured gap or legacy gap.
· The following operations are supported
· pre-configured FR1 gap + pre-configured FR2 gap
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· The following operations require joint operation between concurrent gaps and pre-configured gap, thus are not supported in Rel-17
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap



RAN4 has sent the further agreements related to pre-configured gap in R4-2120302. During RAN4#101-bis-e, RAN4 has reached the following conclusions.

For pre-configured gap activation and deactivation based on per BWP status indication:
	· For per-UE pre-configured gap, UE assumes the gap is ‘activated’ as long as the status indicated for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, and assume the gap is ‘deactivated’ only if the status indicated for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-configured gap, UE assumes the gap is ‘activated’ as long as the status indicated for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, and assume the gap is ‘deactivated’ only if the status indicated for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF.



RAN4 respectfully asks RAN2 to take the above information into account and define procedure and signalling support for configuration of pre-configured gap. 

The discussion for pre-configured MG design is on-going in RAN4. RAN4 will provide further updates if the conclusions are reached.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and define procedure and signalling support for configuration of pre-configured gap. 


3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #102-e		Feb. 21 – Mar. 3, 2022		Electronic Meeting


Annex B: Summary of need for MG for different measurements
In this annex, we summarize in Table B-1 the need for MG for measurements for different measurements based on existing requirements. It is noted that the table is based on requirements up to Rel-16, and it may be updated based on some ongoing Rel-17 discussions, e.g. MG-less PRS measurement. 
Table B-1: Need for MG for different measurements
	Measurement 
	Condition 
	MG required

	Intra-freq SSB measurement for an active serving cell 
	SSB confined in an active BWP
	No

	
	SSB not confined in any active BWP and UE indicates ‘no-gap’ for the serving cell in NeedForGapsInfoNR
	No

	
	SSB not confined in any active BWP and UE does not indicates ‘no-gap’ for the serving cell in NeedForGapsInfoNR
	Yes

	Intra-freq SSB measurement for a deactivated SCell
	All
	No

	Intra-freq CSI-RS measurement for an active serving cell
	CSI-RS confined in an active BWP
	No

	Inter-freq SSB measurement
	All, except the following cases 
	Yes

	
	Target band is in an FR where UE does not have any serving cell, and UE supports per FR MG.
	No

	
	SSB confined in an active BWP, UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured
	No

	
	UE indicates ‘no-gap’ for the target band in NeedForGapsInfoNR
	No

	Inter-freq CSI-RS measurement
	All
	Yes

	Inter-RAT measurement
	All
	Yes

	PRS measurement 
	All
	Yes
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